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ABSTRACT
Mothers and infants in stressful environments, such as those affected by
Postpartum Depression (PPD), are known to have both (1) reduced quality maternalinfant interactions and (2) elevated cortisol (neuroendocrine stress hormone) levels.
Both elevated cortisol levels and poor quality maternal-infant interactions associated
with PPD negatively affect developmental outcomes in children and may lead to
decreased resiliency to stressors later in life (Essex, Klien, Cho, & Kalin, 2002; Gunnar
& Donzella, 2002). Maternal depression calls for immediate intervention for a motherinfant dyad. Maternal depressive symptoms may be improved via parental training
interventions that promote sensitive and responsive maternal-infant interactions. This
study seeks to (1) explore the relationships between PPD, maternal-infant interaction
quality and cortisol levels as well as (2) test the efficacy of a professional interaction
guidance intervention designed to improve the interaction quality of these dyads. To
date, no studies have been conducted which attempt to concurrently explore the
relationship between PPD maternal and infant cortisol levels and the quality of maternalinfant interaction.
The dissertation is presented in five manuscripts. The first manuscript describes
the patterns of cortisol secretion in infancy and compares the most commonly used
approaches for collecting and analyzing salivary cortisol samples in infants 12 months or
younger. The second manuscript is a review comparing observational measures of
attachment quality. The third manuscript reviews the most commonly utilized
observational measures of caregiver-child attachment quality. The fourth manuscript
describes the challenges associated with recruiting depressed mothers into research and
ii

highlights promising recruitment strategies uncovered via a realist review of literature
and lessons learned during the recruitment activities of three exemplar studies of women
with postpartum depression. The fifth and final manuscript presents the main findings of
a randomized controlled trail testing the efficacy of a video-feedback interaction
guidance intervention with depressed mothers. The dissertation concludes with a
summary of the five manuscripts and recommendations for research and practice.
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Introduction
The research described in this dissertation (1) explores the connections between
PPD, maternal-infant interaction quality and cortisol levels and (2) tests the efficacy of a
nurse-delivered interaction guidance intervention designed to improve the relationships
of these dyads. My “paper-based” dissertation consists of five, stand-alone manuscripts
that are in various stages of publication in targeted journals. This is a pragmatic
approach which offers a more direct route to publishing than that of the traditional thesis
(Polit & Beck, 2004).
The documents comprising this dissertation are as follows: Manuscript 1)
Approaches to Salivary Cortisol Collection and Analysis in Infants; Manuscript 2)
Attachment and Caregiver-Infant Interaction: A Review of Assessment Tools;
Manuscript 3) Caregiver-Infant Interaction Quality: A Review of Observational
Assessment Tools; Manuscript 4) Challenges and Opportunities in Recruitment of
Depressed Mothers: Lessons Learned from Three Exemplar Studies; Manuscript 5)
Promising Findings from a Pilot Trial Testing a Video-Feedback Intervention for
Improving Maternal-Infant Interaction Quality of Depressed Mothers; and a concluding
chapter summarizing these five manuscripts. What follows immediately is the
introductory chapter offering a discussion of the background, study objectives, review of
relevant literature and theoretical underpinnings of this research.
Background and Significance
The quality of mothers’ sensitivity and responsiveness in their interactions with
their infants is thought to be the behavioural mechanism through which mothers
influence infants’ development (Beck, Records, & Rice, 2006; Grace, Evindar, &
1

Stewart, 2003; Righetti-Velema, Bousquet, & Manzano, 2003). Mothers and infants in
stressful environments, such as those affected by Postpartum Depression (PPD) are
known to have both (1) reduced quality maternal-infant interactions (Beck, 1995; Beck,
1996) and (2) elevated cortisol (neuroendocrine stress hormone) levels (Ashman,
Dawson, Panagiotides, Yamada, & Wilkinson, 2002; Essex, Klien, Cho, & Kalin, 2002;
Gunnar, 1998). Both elevated cortisol levels and poor quality maternal-infant
interactions associated with PPD negatively affect developmental outcomes in children
and may lead to decreased resiliency to stressors later in life (Essex et al., 2002; Gunnar
& Donzella, 2002). Maternal depression calls for immediate intervention for a motherinfant dyad; however, researchers are only beginning to identify and understand
effective methods for enhancing the quality of relationships between depressed mothers
and their infants (van Doesum, Hosman, & Riksen-Walraven, 2005). Significantly,
maternal depressive symptoms may be improved via parental training interventions that
promote maternal sensitivity and responsivity toward infants (Barlow et al., 2007;
Horowitz et al., 2013; Kalinauskiene, Cekuoliene, van Ijzendoorn, BakermansKranenburg, Juffer, et al., 2009; Van Doesum, Riksen-Walraven, Hosman, &
Hoefnagels, 2008; Wyatt, Valle, Filene, & Boyle, 2008). The effect that these
interventions may have on cortisol levels in mothers and their infants also requires
investigation, especially given that cortisol is being increasingly used by researchers as
an outcome measure of intervention studies designed to address and explore
compromised caregiving environments (Gunnar & White, 2001; Gunnar & Donzella,
2002)-- like those characterized by substandard maternal-infant interaction (Dozier et
al., 2006; Grant et al., 2009). Accordingly, the purpose of this exploratory randomized
2

controlled trial is to (1) disentangle the observed connections between PPD, maternalinfant interaction quality and cortisol levels as well as (2) pilot a professional
interaction guidance intervention designed to improve the relationships of these dyads.
Objectives
To date, researchers have not tested whether parenting interventions designed to
improve mother-infant interaction effectively lower depression symptoms and maternal
and infant stress hormones. This exploratory pilot utilized quantitative methods to
examine whether the effect of a brief professional interaction guidance intervention
improved 1) the quality of mother-infant relationships; 2) maternal mood; and 3)
maternal and infant cortisol levels in a sample of depressed mothers and their infants.
Research Questions & Related Hypotheses
The proposed research shall address three research questions and related
hypotheses: Research Question 1: Does a professional interaction guidance intervention
improve maternal-infant interaction quality in the context of maternal postpartum
depression? Hypothesis 1: The professional interaction guidance intervention improves
maternal-infant interaction quality as substantiated by a statistically significant increase
in scores of the NCAST Teaching Scale and CARE-Index.
Research Question 2: Does a professional interaction guidance intervention
improve maternal depressive symptoms? Hypothesis 2: The professional interaction
guidance intervention decreases maternal depressive symptoms as substantiated by a
statistically significant decrease in scores on the Edinburgh Postnatal Depression Scale.
Research Question 3: Does a professional interaction guidance intervention
improve maternal and infant diurnal salivary cortisol levels? Hypothesis 3: The
3

professional interaction guidance intervention lowered overall cortisol concentrations
and a greater decline in cortisol over the course of the day in mothers and infants.
Conceptual Framework
Optimal Maternal-Infant Interaction Quality. The propensity for developing
strong emotional bonds to particular individuals is a basic component of human nature
(Bowlby, 1988). Caregiving and careseeking are indispensible 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 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;
attachment theory; and Crittenden’s Dynamic Maturational Model).
The relationship between maternal-infant interaction quality and infant
development has long been established. The Barnard Model (Barnard & Eyres, 1979)
offers a useful theoretical framework for understanding what is required for optimal
maternal-infant interactions to occur. This model is based upon the idea that the success
of any interaction depends upon the caregiver and infant’s capacity for adapting
adequately to one another. This implies that both caregivers and infants must fulfill
certain responsibilities in order to establish and maintain a contingent (e.g. where
caregiver affective behaviour is followed with a similar infant affective behaviour within
one second) (Mcquaid, 2009) mutually satisfying, and growth-fostering interaction
(Barnard & Eyres, 1979). Contingency is particularly important because infants develop
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a sense of self-efficacy when caregivers respond reciprocally to their behaviour (i.e.
respond to a smile with a smile) (Mcquaid, 2009).
According to the Barnard Model, the first caregiver responsibility is the
caregivers’ ability to recognize and respond to infants’ cues, including typical
behaviours indicative of conditions such as hunger, satiation, sleepiness, or the
willingness to engage in interaction. Moreover, as part of this first responsibility,
caregivers must also understand that infants are capable of expressing their wants and
needs rather than being passive receivers of care. Caregivers can demonstrate sensitivity
to infants’ cues through the positioning of their infants, the types of stimulation they
provide, and the timing of that stimulation. The second caregiver responsibility builds
upon the first and involves caregivers’ ability to alleviate infants’ distress (i.e. the ability
to quiet or soothe a distressed infant). This depends on a number of factors: first,
identifying that an infant is experiencing distress; second, determining the appropriate
action with which to alleviate this distress, such as rocking the infant, talking to or
feeding the infant; and finally, allowing caregivers to put the above knowledge into
action. When caregivers are able to respond to infants’ distress quickly and effectively,
their children tend to be more easily quieted and soothed. The final caregiver
responsibility involves caregivers’ ability to provide infants with the necessary
stimulation and experiences that help facilitate their growth and development. This is a
particularly important aspect of the caregiver-infant relationship, since children learn
about their environments through their interactions with their primary caregivers. For
optimal growth fostering interactions to take place, two conditions must occur: first,
caregivers need to understand the importance of engaging with their infants in activities
5

that promote social, emotional, and cognitive growth; and second, caregivers must be
aware of their infants’ cognitive level if they are to provide activities and experiences
that are congruent with their developmental state.
The Barnard Model stipulates that infants also have a number of responsibilities
to fulfill in order to maintain a contingent interaction with caregivers (Barnard & Eyres,
1979). The first such responsibility is related to infants’ ability to send clear cues
regarding wants and needs. Since ambiguous cues may negatively affect caregivers’
adaptive abilities and compromise the quality of interaction. Second, infants must have
the ability to respond and react to their caregivers’ attempts to communicate, interact,
and alleviate distress. It is without question that in early infancy it is the caregiver’s
major responsibility to manage the interaction and adapt appropriate behaviours,
ensuring that interactions become contingent and harmonious. If both caregivers and
infants fulfill the aforementioned responsibilities, smooth, positive interactions are likely
to occur.
Attachment Theory. Attachment was first described by Bowlby, who postulated
that human attachment behaviours developed from an evolutionary strategy that
functioned to protect and promote infant survival. Attachment refers to the bond or
enduring relationship forming between a child and his or her primary caregiver;
attachment behaviours refer to the behaviours a child employs to achieve a particular
outcome, such as proximity to his or her caregiver. The attachment behavioural system
refers to the mechanism of action whereby attachment behaviours are systematically
grouped in order to mediate the caregiver-child relationship (Bowlby, 1988; Crittenden,
2008). According to Bowlby’s paradigm, infants are predisposed to attaching themselves
6

to at least one caregiver since close proximity to a protective adult is the best protection
from harm and a source of comfort from distress. A variant of attachment theory is
Crittenden’s Dynamic Maturational Model (DMM) of Attachment and Adaptation; in
this model, attachment is defined as self-protective strategies and behaviours that are
learned via attachment relationships, reflect individual differences in how information
regarding safety and danger is processed, and result from ongoing interaction of
maturation with circumstance (Crittenden, Kozlowska, & Landini, 2010). Ainsworth
described three principle patterns of attachment: secure, insecure-avoidant, and insecureambivalent/resistant; a fourth, disorganized/disoriented attachment, was added later on
by another of Ainsworth’s contemporaries, Main (Ainsworth, Blehar, Waters, & Wall,
1978; Prior & Glaser, 2006) but was not included in the DMM (Crittenden et al., 2010).
Securely attached children are confident that their caregivers will be available
and responsive to them in a time of distress. The assurance of sensitive and loving care
affords children the confidence needed to explore their world, with caregivers acting as a
secure, unwavering base. Securely attached children may have a head start in learning
about the salient features of their world since they tend to be bolder in their explorations
and more positively outgoing with their interactions with unfamiliar adults than infants
who were characterized as anxious or insecure (Ainsworth et al., 1978). Children who
demonstrate an insecure-avoidant attachment pattern lack confidence that caregivers will
respond helpfully to care-seeking behaviour--in fact, they expect to be rejected-- and
may distance themselves and ignore caregivers’ attempts to communicate. These
children tend to be anxious and avoidant since they rarely experience adequate soothing
necessary for the termination of intense activation of attachment behaviours (Ainsworth
7

et al., 1978; Bowlby, 1988; Prior & Glaser, 2006). When they encounter adverse
situations insecure anxious-resistant infants may be uncertain about whether or not their
caregivers will be available, responsive or even helpful. These infants tend to be clingy,
prone to separation anxiety and anxious in their explorations. Upon separation from their
caregivers, children respond with immediate and intense distress; upon reunion, they
will seek proximity to caregivers while simultaneously exhibiting signs of resentment.
As a result of their anxiety and hesitation to leave their mother for exploration, these
children may be at risk for slower emotional and cognitive development when compared
to securely attached infants (Ainsworth et al., 1978; Bowlby, 1988; Prior & Glaser
2006). The fourth category of attachment behaviour pattern is disorganized/disoriented
attachment, characterized by children lacking a coherent, organized behavioural strategy
to deal with stressors. In this pattern, caregivers are perceived as aggressive and
frightening to children and, thus, are simultaneously a source of alarm and of refuge
from distress. Thus, children’s avoidance of caregivers competes with a desire for
proximity and care, and they appear disorganized in their approach and withdrawal from
their caregiver (Main, 1999; Prior & Glaser, 2006).
Although attachment theory and the Barnard Model, represent both unique and
related aspects of the caregiving-careseeking construct, perhaps the most obvious
similarity between them is the emphasis each attaches to caregiver sensitivity. The
association between attachment security and caregiver sensitivity has been widely
considered to be the cornerstone of key assumptions for attachment theory (Main, 1999).
The link between how caregiver-sensitivity and caregiving style shape attachment is
evident, especially given that the central propositions of attachment theory imply that
8

children’s attachment security is related to caregivers’ sensitive responsiveness. The
caregiver’s ability to perceive the child’s attachment signals accurately and to respond
adequately and promptly to these signals is assumed to be the most important
determinant of the child’s attachment security. The association between attachment
security and sensitive caregiver responsiveness has been supported by meta-analytic (De
Wolff & van Ijzendoorn, 1997) and longitudinal studies (Fuertes, Santos, Beeghly, &
Tronick, 2006). Thus, caregiver-sensitivity, which promotes optimal maternal-infant
interaction (like those described in Barnard’s model), can be conceptualized as the first
step in attachment.
Literature Review
Postpartum Depression
Childbirth and motherhood represent a physically and emotionally challenging
time for women; in light of this, mothers of young infants face a significant risk of
becoming mentally unwell (Dennis, 2003). Although some degree of transient emotional
instability or “baby blues” are common and natural when occurring immediately
postpartum, these symptoms typically go away within 10 to 14 days after delivery;
however, some mothers may be subjected to longer and more severe periods of
depressive symptomatology (Dennis, 2003). This phenomenon is known as postpartum
or postnatal depression. Postpartum mood disorders are an increasingly prominent
mental health issue, since they represent the most frequent form of maternal morbidity
following delivery (Dennis, 2003). Although national Canadian statistics are unknown at
this juncture, postpartum depression may affect up to 13% of new mothers (Dagher,
McGovern, Dowd, & Gjerdingen, 2012). PPD is most commonly characterized by
9

debilitating symptoms such as dysphoria, emotional liability, insomnia, confusion,
fatigue, appetite disturbances, feelings of worthlessness and hopelessness, extreme
anxiety, guilt, diminished interest or pleasure, decreased concentration, inability to make
decisions, and, in extreme cases, suicidal ideation (Beck et al., 2006; Dennis, 2003). The
aforementioned depressive symptoms are often exacerbated by low self-esteem, feelings
of loneliness, inability to cope, and perceived maternal incompetence (Dennis, 2003).
Along with the burden of depressive symptoms, women who suffer from PPD must also
contend with the loss of control over their emotions, thought processes, and actions
(Beck et al., 2006).
The inception rate of PPD is greatest within the first 12 weeks of delivery;
however, onset may occur anytime within the first year after birth, while the duration of
the illness is contingent upon the severity of symptoms and the time and onset of
treatment (Dennis, 2003). Unfortunately, residual depressive symptomatology is
common, with up to 50% of mothers remaining clinically depressed at the sixth month
postpartum, while 25% of mothers with untreated PPD may remain clinically depressed
beyond the first year postpartum (Dennis, 2003). Consequently, women who are affected
by PPD are estimated to be 300 times more likely than their non-depressed counterparts
to experience a recurrence of depressive symptoms with subsequent pregnancies (Beck
et al., 2006).
The Effects of PPD on Maternal-Infant Interaction
Although they occur in only the most extreme cases, maternal and infant
mortality are rare but nonetheless real consequences of PPD. Nevertheless, some of the
most troubling and thoroughly researched consequences of PDD are related to the
10

compromised maternal-infant interactions and the resultant increase in risk for poor
childhood developmental outcomes (Righetti-Velema et al., 2003). Mothers (and other
primary caregivers) are the principal constituents of their infants’ immediate social
environment: interactions between mothers and their infants mediate those infants’
experience with their external world. Essentially, infants learn about their environments
through their interactions with their primary caregivers; if these relationships and early
interactions are compromised by PPD, children’s cognitive, social, and emotional
growth may not be fostered at an optimal level, placing them at risk for poor
developmental outcomes (Beck et al., 2006; Grace et al., 2003; Righetti-Velema et al.,
2003). Thus, postpartum depression has been described as “the thief that steals
motherhood” (Beck, Records & Rice, p. 736) since depressive symptoms associated
with PPD directly interfere with a mother’s capacity to relate to her child and establish a
comforting, mutually contingent rapport (Stein et al., 1991; Beck, 1996; Forman et al.,
2007; Tronick & Reck, 2009). Furthermore, the deleterious impact of PPD on maternalinfant interactions is attributed to the fact that a depressed mother often misses her
infant’s cues and fails to provide the necessary positive feedback to meet her child’s
developmental needs (Forman, 2007). In order for high-quality, maternal-infant
interactions to take place, two conditions are necessary: first, infants must send clear
cues about their wants and needs; and second, parents must be sensitive enough to
identify and respond to these cues contingently. These optimal interactions enhance
children’s successful developmental outcomes by reinforcing that children enjoy a
protective, stable environment that encourages growth-fostering activities and an
exploration of their environment (Beck et al., 2006). The poor quality maternal-infant
11

interactions that may result from PPD place children at risk for future cognitive and
developmental challenges (Beck et al., 2006; Righetti-Velema et al., 2003). Mothers
who are suffering from PPD have been observed to be less sensitive to their children’s
cues, more negative in their play, to speak more slowly and less often to their infants, to
be less responsive and emotionally expressive, less affectionate, less predictable, and
more anxious compared to their non-depressed counterparts (Grace et al., 2003;
Righetti-Velema et al., 2003; Forman, 2007; Field, 2010; Goodman, Prager, Goldstein,
& Freeman, 2015). Conversely, infants of mothers who suffer from PPD have been
observed to be more tense and less content, to deteriorate more quickly under stress, to
demonstrate fewer positive and more negative facial expressions, to exhibit more protest
behaviour, and to be drowsier, fussier, and less content and engaging during maternalinfant interactions when compared to their counterparts who are cared for by nondepressed mothers (Grace et al., 2003; Righetti-Velema et al., 2003; Tronick & Reck,
2009; Manian & Bornstein, 2009). Distressingly, research suggests that these
disturbances in the contingent quality of maternal-infant interactions can be observed
even when the depressive symptomatology associated with PPD has subsided (Stein et
al., 1991; Beck, 1996; Forman et al., 2007).
Neuroendocrine Effects of PPD on Infants and Mothers
Stressors, like those associated with PPD, are known to stimulate the activation
of the hypothalamic-pituitary-adrenal (HPA) system which, in turn, triggers the release
of the steroid hormone cortisol from the adrenal gland (Essex et al., 2002). Cortisol is
secreted by the adrenal cortex via pulsations that follow a 24-hour (diurnal) circadian
profile. Under basal conditions, cortisol levels are highest in the early morning hours
12

(peaking around 30 minutes after waking), followed by a sharp decrease during the midmorning; then a more gradual decline occurs throughout the remainder of the day, with
the lowest levels present around midnight (Hellhammer, Wüst, & Kudielka, 2009). The
exact age at which infants develop an “adult-like” diurnal rhythm of cortisol secretion
has been difficult to ascertain due to a lack of consensus among researchers. Opinions
regarding the onset of diurnal cortisol patterns range from 2 to 20 weeks (Antonini,
Jorge, & Moreira, 2000) and up to 9 months of age (Kiess et al., 1995); however, it is
largely believed that a stable diurnal rhythm emerges between 2 and 5 months (C. de
Weerth, Zijl, & Buitelaar, 2003). The physiological effects of cortisol are numerous,
including the function of cortisol in enhancing an organism’s ability to adapt to stressful
conditions (Essex et al., 2002). However, frequent over-action of the HPA and
prolonged exposure to elevated levels of cortisol can be maladaptive and result in
deleterious effects on physiologic, emotional, and behavioural processes ((Essex et al.,
2002; Gunnar & Donzella, 2002). Studies show that prolonged exposure to elevated
cortisol can lead to an increased insulin resistance, promotion of obesity, reduced
cognition, attention deficits, impaired memory, as well as diminished immune responses
and disturbances with emotional regulation (Essex et al., 2002)
There is potential for both remarkable growth and a great deal of vulnerability to
harm in the rapidly developing infant brain. Perhaps the most troubling consequences of
frequent over-activation of the HPA system are the deleterious effects on the developing
infant brain, including decreases in brain volume, inhibition of neurogenesis, disruption
of neuronal plasticity, and abnormal synaptic connectivity. In particular, the sensitive
periods of enhanced brain plasticity are vulnerable to the long-term effects of stress
13

hormones and may result in divergence from the typical pathways and organization of
the young brain (Gunnar, Talge, & Herrera, 2009). This has significant implications for
critical periods in brain development that occur in infancy and early childhood and may
result in irrevocable long-term deficits to the particular regions of the brain developing
during the time of toxic stress exposure (Gunnar et al., 2009).
Gunnar and Donzella (2002) found that there was a link between elevated
cortisol levels and negative emotional temperaments and behaviours in children,
although they note that the exact patterns of association between HPA axis dysregulation
and temperament have been, at times, inconsistent, suggesting that more research in this
area is essential. Other studies have shown that children of depressed mothers are at a
higher risk for developing emotional and behavioural problems (Ashman et al., 2002)—
due, in part, to the fact that enduring elevated cortisol levels have been linked with
internalizing problems, extreme behavioural inhibitions, social wariness, and social
withdrawal. In addition, it has been found that infants, 3 year olds, 7 year olds, and 13
year olds who have been cared for by depressed mothers exhibit higher cortisol levels
than similarly aged children cared for by non-depressed mothers (Essex et al., 2002;
Halligan, Herbert, Goodyear, & Murray, 2004). Infants may detect their mothers’
depressive behaviours as stressful, since these behaviours can be construed as negative
and unpredictable (Ashman et al., 2002; Essex et al., 2002). This is a significant finding
if one considers that infants require a stable environment and a predictable caregiver in
order to serve as a foundation so that they may explore their surroundings in a manner
fostering socio-emotional growth and development (Essex et al., 2002). Similarly,
sensitive caregivers who provide positive, predictable environments and contingent
14

interactions with infants may help to prevent elevated cortisol levels in their infants and
themselves (Essex et al., 2002; Halligan et al., 2004).
The reciprocal relationship between maternal stress, maternal depression and the
way in which they influence infant’s stress responsivity remains under-investigated.
However, the relationship between a) standardized measures of maternal-infant
interaction quality and b) maternal and infant cortisol levels (as markers of risk for poor
developmental outcomes) is entirely unknown and in need of study. This constitutes a
significant gap in the nursing and mental health research knowledge base, especially
given that salivary cortisol levels are becoming more commonly utilized in descriptive
and intervention research (Essex et al., 2002; Halligan et al., 2004; Hellhammer, Wüsta,
& Kudielka, 2009). As an outcome measure, cortisol can be used for identifying the
presence of stressors as well as assessing an individual’s the resiliency to stressors
(Hellhammer, Wüsta, & Kudielka). For example, individuals react differently to
stressors depending on their respective coping mechanisms and available resources.
Cortisol levels have proven to be accurate markers of stress responses, and it is arguable
that they can also tell us much about the resilience both mothers and their infants
demonstrate towards external stressors (Essex et al., 2002; Halligan et al., 2004). In
other words, cortisol levels are useful not only in indicating the presence of stress
responses (an outcome that received considerable attention) but also in helping us to
better understand the level of resiliency to stress exhibited by a mother or a child.
The proposed research has significant implications in terms of better
understanding how maternal mental health can impact early childhood development and
foster or impede resiliency to stressors later in life. If researchers wish to reliably use
15

cortisol as an outcome measure, studies such as the one described herein are imperative
for enriching our understanding of the relationship between cortisol and the quality of
maternal-infant interaction. Ultimately, this research aims to help establish the
importance of early intervention studies that, in turn, have the potential to influence
policies and programs which help to support vulnerable families and promote healthy
development in children.
Risk Factors and Protective Factors Associated with PPD
While the exact cause of PPD is not yet well understood, its onset is likely multifactorial in nature since there are a number of biological, psychological, and social
factors contributing to the manifestation of excessive depressive symptomatology (Beck
et al., 2006). One of the most commonly cited factors associated with triggering PPD is
the sudden and significant shift in hormone occurring during pregnancy as well as
following childbirth (Beck et al., 2006). Other common risk factors of PPD include a
past history of depression, a family history of depression, a history of depression during
pregnancy, family vulnerability or discord, substance abuse/use, major life events,
interpersonal loss, and financial challenges (Beck et al., 2006; Dennis, 2003). Secco
(2007) and colleagues suggest that age is another important risk factor to be considered,
since adolescent mothers appear to be particularly prone to postpartum depressive
symptoms (PDS), with rates as high as 50%. Such a high rate of PDD may be partially
attributable to the fact that depressed mood may occur naturally during the adolescent
period even in the absence of pregnancy and/or parenting, especially because this can be
a tumultuous period characterized by hormone fluctuations, self-maturation and
psychosocial growth. Many studies suggest that the stress associated with parenting
16

itself can be a trigger for PDD (Beck et al., 2006; Secco et al., 2007). It is important to
note that PPD may occur in women who do not exhibit any of the aforementioned risk
factors since all of the risks are variable and each pregnancy is unique.
Aside from the risk factors, a number of protective factors have also been
identified which may serve to offset the depressive symptoms of PPD. These protective
factors include the following: an extensive social support network; supportive spouse or
partner; a strong family network; good problem-solving ability; high quality maternalinfant interaction, and access to community-based supports (Letourneau et al., 2007;
Secco et al., 2007).
Diagnosis and Treatment of PPD
While PPD can only be diagnosed via a detailed psychiatric interview, nurses can
play an important role in with regards to screening mothers for the presence of
depressive symptoms. For example, by using screening tools designed to identify
depressive symptomatology (i.e. the Edinburgh Postnatal Depression Scale), in-depth
interviews, nurses may be able to identify the presence of risk factors and the existence
or severity of depressive symptoms (Letourneau et al., 2007). Far too often, PPD is
underreported and under-diagnosed despite the frequent interactions that women
normally have with health care professionals during the postpartum period. It has been
reported that up to 50% of mothers with PPD do not seek support or treatment. Studies
show that the mothers themselves are the greatest barrier to seeking and receiving
support (Dennis, 2003; Letourneau et al., 2007). Women may feel embarrassed or be in
denial in relation to disclosing their depressive symptoms. They may feel that they need
to be the perfect mother, fear stigma associated with mental illness or that their child
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will be taken away if they are deemed unfit to mother (Dennis, 2003; Letourneau et al.,
2007). This is highly regrettable given that there are a number of effective treatment
modalities for PPD, particularly when a multifaceted approach to treatment is
undertaken. The most common treatment options include the following: antidepressant
medication, nondirective counseling, cognitive behavioural therapy, interpersonal
psychotherapy, and the availibiltiy of support groups and peer mentorship (Dennis,
2003). Although some studies have described women’s perceptions of their experiences
of PPD (Letourneau et al., 2007), to date there is limited research investigating women’s
support needs, availability of PPD treatment resources, help-seeking barriers
encountered by women, and women’s preferred support interventions. This knowledge
deficit has important implications in light of the inadequate screening and treatment
rates among women suffering (many unknowingly) from PPD (Letourneau et al., 2007).
Parenting Interventions for PPD
The potential for infants’ compromised cognitive, social, and emotional growth
due to depressed mothers’ impaired ability to care for and interact with their offspring
are profoundly worrying consequences of PPD. Accordingly, optimal PPD interventions
should endeavour to address impaired parenting in order to improve interaction quality
and, in turn, enhance infants’ developmental outcomes. Treating mothers’ depressive
symptoms, however successfully, is not sufficient to positively impact the mother-child
relationship (Forman et al., 2007). For example, Goodman and colleagues (2008)
examined maternal-infant interaction quality in the context of a 12-week pharmacologic
treatment program for mothers with clinically significant levels of PPD. The
investigators reported that while mothers experienced reduced levels of depression as a
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result of the treatment, improvements in the quality of maternal-infant interactions—as
measured by the Parent-Child Early Relational Scales (Clark, 1985)—were also
observed. In other words, infants secondarily benefitted as the mothers became less
depressed. Conversely, Cooper and Murray (1997) found that while a counseling therapy
intervention for mothers with PPD did, indeed, effect a substantial improvement in
maternal mood, this, in turn, did not result in a direct, corresponding improvement in
maternal-infant interaction quality. Murray and colleagues (Murray, Cooper, Wilson, &
Romanuik, 2003) examined the effects of three different psychological treatments (nondirective counseling, cognitive-behavioural therapy, and psychodynamic therapy) for
PPD on the mother-infant relationship and child developmental outcomes in a
randomized control trial (n=193). Positive benefits of these interventions were limited:
the treatments failed to have a significant long-term impact on maternal sensitivity,
maternal-management of infant behaviour, infant attachment, and children’s cognitive
development at five years of age. Although some short-term benefits were observed (i.e.
mothers in all three treatment modalities self-reported a decrease in early relationship
difficulties with their infants), the lack of long-term efficacy would suggest that maternal
vulnerabilities persisted throughout the course of the study (Murray et al., 2003).
Moreover, Forman and colleagues (Forman et al., 2007) conducted an RCT that tested
whether an interpersonal psychotherapy (ITP) or personalized 12-week course of
psychotherapy treatment for mothers with PPD would result in improved parenting
outcomes (e.g. maternal responsiveness measured by Ainsworth’s Maternal Sensitivity
Scales). Consistent with the results of Murray et al. (2003), Forman observed that

19

treating maternal depression, however successfully, did not appear to have a significant
impact on improving mothers’ sensitivity towards their infants.
Although mothers with postpartum depression would surely benefit from
interventions aimed towards improving maternal mood and reducing their perceived
stress levels, it is likely that parenting is the more proximal variable and would be the
most effective target for interventions for improving maternal-infant interactions and
maximizing benefits to infants (Goodman et al., 2008). The authors of a recent metaanalytic review of effective parental training programs noted self-efficacy and mental
health problems (i.e. PPD) may improve with parent training alone (Wyatt Kaminski,
Valle, Filene, & Boyle, 2008). Improving interaction quality may positively influence
depressed mothers by increasing their parenting self-efficacy and motivating them to
spend more time interacting with their infants--especially given the fact that infants who
appear interested and show a readiness to interact are also more likely to elicit positive
and enjoyable experiences for the mother herself (Jung, Short, Letourneau, & Andrews,
2007). Moreover, an underlying theme in a depressed mother’s difficulties in relating to
her child may be her conviction that she is an inadequate parent. Depressed mothers
report lower parenting self-efficacy, but regardless of their depression levels, mothers’
parenting self-efficacy and observed parenting competence have been found to be
positively correlated (Teti & Gelfand, 1992). Consequently, programs that increase
parenting skills and self-efficacy may improve depressed interaction quality between
mothers and their infants. Success in tasks related to parenting provides the most
effective means of increasing self-efficacy beliefs (Bandura, 1985). This emphasizes the
pressing need for testing interventions that 1) treat maternal depressive symptoms, 2)
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promote mothers’ parenting self-efficacy and 3) promote mothers’ sensitivity and
responsiveness towards their infants. This approach directly benefits infants of depressed
mothers and improves their chances of returning to a path of healthy development. The
importance of testing these interventions becomes all the more apparent given that little
is known about whether or not less than optimal parenting persists in the face of
mothers’ recovery from depressive symptoms (Goodman et al., 2008).
Interventions targeting parenting techniques and women’s perceptions of their
infants, along with treatment for depression, have shown initial promise (Forman et al.,
2007). Recognizing that existing interventions aimed at improving maternal mood had
not been effective in improving contingent responsiveness between mothers and infants,
Jung and colleagues (2007) tested a parenting skills training program for mothers
suffering from mild to moderate PPD. Using the Keys to Caregiving (KTC) (Spietz,
Johnson-Crowley, Sumner, & Barnard, 1990) and a semi-structured group protocol, the
investigators conducted an intervention directed toward helping participants to better
understand infant behaviour and its impact on caregiving as well as how to translate this
new knowledge into contingent responsiveness, thereby increasing positive interactions
with their infants. The intervention consisted of sequential teaching sessions covering
the following topics: 1) infant states (i.e. infant’s sleep/wake organization); 2) infant
behaviours (i.e. the ways in which infants communicate their individual differences); 3)
infant cues (i.e. the clustering of gestures, movements, postures, and expressions that
gives meaning to infant’s behaviour); 4) state modulation (i.e. techniques for changing
an infant’s sleep and wake states in order to optimize interactions); and, 5) feeding,
which represents the first joint task between caregiver and infant (Jung et al., 2007).
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Jung and colleagues reported that this intervention was effective for improving the
quality of the mother-infant relationship and in promoting positive interactions within
the dyad. The success of the KTC program is especially important in light of the fact that
some dyads continue to experience interaction problems even when maternal depressive
symptoms have subsided (Goodman et al., 2008; Jung et al., 2007).
Gelfand and Teti (1996) conducted a home-based intervention program for
depressed mothers (n=73) and their infants aged 3 to 13 months consisting of 29 visits
by a Registered Nurse who provided individualized interventions based on each
participant’s strengths and needs (Gelfand & Teti, 1996). Home visiting nurses provided
numerous resources to participants, including affirmational support, incidental teaching,
mirroring, and the prompting of mothers to use parenting skills that may have been
suppressed by depression. This intervention was designed to be unobtrusive, to minimize
participant burden, and to help avoid further undermining of mothers’ self-confidence.
The overarching goal of this intervention was to provide participants with a convenient,
individualized service designed to enhance parenting skills and counteract the effects of
depression in order to improve maternal mood, promote parenting competence and
enhance infants’ attachment quality within the context of PPD. While the intervention
was successful in improving mothers’ depressive symptoms and in reducing every-day
stress, it did not produce the expected improvement in maternal self-efficacy or in infant
attachment quality. Although in nearly all instances intervention participants improved
with regards to maternal self-efficacy and infant attachment quality, observed
differences failed to reach significance (though, indeed, this small victory shows some
promise). The authors noted some factors which may have contributed to the inefficacy
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of the intervention: for example, individualized interventions provided to each mother
may have precluded a uniform set of maternal parenting outcomes (e.g. some mothers
were encouraged to initiate more physical contact with their babies and others were
encouraged to grant their children greater autonomy), and the group size and statistical
power of the sample were inadequate. Despite the fact that the benefits of this
intervention were more apparent in mothers, the study should still be regarded as
credible given its efficacy for improving maternal mood, especially since the severity
and duration of maternal depression is strongly related to children’s psychological
functioning (Gelfand & Teti, 1996).
Cicchetti, Rogosch and Toth (2000) examined the efficacy of Toddler-Parent
Psychotherapy (TPP)--a non-didactic intervention involving conjoint sessions between
the dyad and a therapist—as a preventative measure for fostering cognitive development
in children of depressed mothers. The aim of this intervention was not to treat maternal
depression, but to facilitate mothers in becoming more sensitive and responsive to their
toddlers. At baseline, there were no differences in the cognitive functioning of children
in the non-depressed control group, depressed control group, or depressed intervention
group. Differences in cognitive function were observed at follow-up age 3: the cognitive
functioning of children whose mothers participated in the intervention group was
indistinguishable from the non-depressed comparison group. A decline in IQ was
observed in the non-intervention group, whereas the intervention and non-depressed
control group continued to be equivalent with higher Verbal IQ. The worst IQ outcomes
were found in nonintervention children whose mothers had subsequent depressive
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episodes. Thus, TPP was effective in safeguarding the normative advancement of
cognitive development in children with depressed mothers.
Andrews and colleagues (2001) tested the efficacy of interactive coaching for atrisk parents (i.e. depressive symptoms) and their infants (ICAP). Designed to strengthen
early dyadic relationships, the ICAP consists of six elements: 1) teaching mothers to
identify their infants’ behavioural cues and to adapt responses accordingly; 2) guiding
mothers to position their infants within their line of vision; 3) demonstrating the use of
pauses, matching, facial expressions, vocalization, and touch in order to modulate
interactions with infants; 4) encouraging reiteration of behaviours modeled by coach; 5)
reinforcing mothers’ sensitive responsiveness; and 6) praising success (Censullo, 1994).
Significantly higher maternal-infant responsiveness was observed in the intervention
group. There was no significant change in maternal mood associated with the
intervention--although the aim was not to decrease depressive symptoms but to promote
maternal-infant interaction (Andrews, Horowitz et al., 2001).
Parenting Interventions using Video Feedback
Over the last three decades, video technology for parenting training has shown to
be an effective tool or method for dyad assessment and interventions aimed at increasing
mothers’ capacity for optimal interaction with their infants (Beebe, 2003; Crittenden &
Snell, 1983; Koniak-Griffin, Verzemnieks, & Cahill, 1992). Crittenden and Snell (1983)
employed a video feedback intervention with a group of severely disadvantaged mothers
with infants at risk for developmental delay due to environmental factors (e.g. infant
maltreatment, low income) to increase maternal interactional behaviour and infant
development. The participants of this study were also part of a larger referral program
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for disadvantaged mothers and, as a result, also attended weekly parent group meetings
as part of this service. Each dyad was recorded for one minute, engaged in free-play on a
weekly basis over four months. The intervention consisted of replaying each of the
weekly recordings for the entire group to observe and discuss. Emphasis was placed on
each mother’s positioning relative to her infant (i.e. many mothers tend to sit behind
their infants as opposed to facing them) and its effect on her own and her infant’s
behaviour. Modeling and role-playing were also used to facilitate mothers in changing
their position when interacting with their infants. Crittenden and Snell reported that
video feedback intervention improved maternal positing and that positioning was related
to increases in maternal interactional behaviours (e.g. frequency of maternal eye contact,
smiles, vocalization, positioning toward infant) and infant developmental quotients
(DQ). Accordingly, mothers’ positioning appeared to affect the quality of maternalinfant interaction: face-to-face interaction had a positive effect on infant cognitive and
communicative development as measured by the Developmental Skills Assessment
(Crittenden & Snell, 1975). Thus, an intervention consisting of manipulating the
positioning of mothers had effects on both their interactional behaviour and on infants’
development.
Koniak-Griffin and colleagues (1992) conducted an RCT testing a video
feedback intervention (which also serves as the basis for this study) for adolescent
mothers. The intervention was directed toward fostering maternal behaviours that might
promote social and cognitive development of children whose young mothers may be at
risk for encountering difficulties with their mothering role. Dyads were recorded
performing a structured teaching task. A specially trained nurse then reviewed the
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recordings with the mothers, thus providing an opportunity for instructional feedback
according to the needs of each individual mother (i.e. information of infant cues,
maternal response to distress, and use language and pauses). The authors observed
improvements in mother-infant interaction after a single application of the intervention-results sustained during follow-up surveillance conducted respectively at 1 and 2 months
post partum (Koniak-Griffin et al., 1992).
Video feedback has also been used as a strategy for mother-infant treatments in
the context of PPD (Beebe, 2003; Cohen & Beebe, 2002; van Doesum, RiksenWalraven, Hosman, & Hofnagels, 2008; Vik & Braten, 2009; Vik & Hafting, 2006). Vik
and Hafting (2006) implemented a video interaction guidance method using the Marte
Meo methods (an educational counseling approach based on the core construct “on one’s
own strength”) (Aarts, 2000) where brief video recordings were taken with mother and
child interacting in everyday activities. The recordings were analyzed and edited by a
trained therapist with a focus on the infant’s needs and on highlighting and reinforcing
sensitive aspects of maternal behaviour. Then the therapist and mother viewed and
discussed the film together. The authors also included mothers’ perceptions of the
interaction guidance approach from semi-structured interviews before and after
implementation of the intervention. Mothers described valuing how they were able to
interpret the expressions of their infants and to take part in the mutual dialogue with
them. Vik and Hafting observed that through the video participants discovered an image
of themselves of which they had not been previously aware; this new perception of the
self—thus positively influenced interactions with their infants. The authors suggested
that viewing the visual images in a critical manner was especially powerful in bringing
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about a change in mothers’ self-image, noting that “pictures can change what words
cannot” (p. 238) (Vik & Hafting, 2006). In a follow-up to the 2006 study, Vik and
Braten (2009) conducted qualitative case studies with three depressed mothers and their
infants in order to further explore video interaction guidance using the Marte Meo
method. The authors observed that the video replays and accompanying therapeutic
guidance may have contributed to uplifting the mothers’ spirits, enabling them to
transcend their self-centered state; this, in turn, appears to have effected the ensuing
mother-infant interactions.
Van Doesum and colleagues (2008) conducted a Randomized Controlled Trial
(RCT), examining the effect of a home-visiting intervention on mother-infant interaction
quality, infant attachment security, and infant socioemotional functioning in a group of
depressed mothers with infants aged 1–12 months. The intervention group (n=35)
received 8–10 home visits from a specially trained professional while the control group
(n=36) received parenting support by telephone. Video feedback conducted by the home
visitor was the core intervention method and its primary objective was to enhance
mothers’ sensitivity to their infants’ cues and behaviours. The intervention had positive
effects on the quality of mother–infant interaction as measured via the Emotional
Availability Scales (Biringen, 2008). Infants in the experimental group had higher scores
for attachment security, and the intervention was effective in improving maternal-infant
interaction quality.
Beebe (2003) described a video feedback intervention model based on an
integration of both a psychodynamic (i.e. behavior originating in the unconsciousness)
and an interaction approach (i.e. addressing specific behavioral transactions), adapted
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from microanalytic methods of infant observation. The brief treatment model includes
face-to-face split-screen video-recording (one camera capturing each partner) and
therapeutic observation of the recording with the mother. Feedback to mothers was
informed by a psychoanalytic approach consisting of positive reinforcement, modeling,
incidental teaching/information giving, as well as interpretation while watching the
recording. Beebe noted that specific areas of evaluation included attention, arousal,
affect, and timing regulation. During joint viewing, the mother’s experience of watching
herself and her baby interact, and the joint attempts with the facilitator (in this case
Beebe herself) to translate the action-sequences into words, facilitates the mother’s
ability to “see” and “remember,” stimulating a rapid integration of her procedural and
declarative modes of information processing. Beebe argued that the video feedback
method has the advantage of being simultaneously visually concrete and “distant”
because it is not happening immediately, thus maintaining an element of objectivity that
may aid in the avoidance of guilty feelings for mothers. Beebe provided thorough
descriptions of the psychoanalytically informed video feedback in treatment cases with
depressed mothers. One of the examples consists of six contacts with the dyad spanning
from 6 months to 18 months of age (Beebe, 2003); another, more intensive treatment
case (Cohen & Beebe, 2002), consists of seven contacts spanning the first three years of
the child’s life.
Conclusion
Despite the inextricable links between PPD, poor quality maternal-infant
interactions and elevated stress hormones, there are no published studies of interventions
that promote parenting training for the dual purpose of reducing both maternal
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depressive symptoms and maternal and infant salivary cortisol levels. The serious nature
of PPD and its potential consequences for both maternal well-being and infant cognitive
and developmental health mean that researchers have a responsibility to develop and test
interventions which minimize the deleterious impact of maternal depression. Ideally,
these interventions should endeavour to address maternal depressive symptoms, improve
interaction quality, and promote children’s emotional, cognitive, and psychosocial
development. Combining these elements will afford researchers the opportunity to have
the most significant impact on the mental health of the next generation. Therefore, this
research is poised to fill critical gaps in understanding the reciprocal connections
between parenting quality, maternal mood, and stress. Additionally, this study will
provide the basis for the Principle Investigator’s planned research program, which will
involve integrating biological mechanisms (i.e. stress hormone responses) with social
conditions (i.e. maternal depression) in order to explain the observed relationship
between caregiving quality and children's development.
Format for Thesis
The format for a paper-based dissertation is similar to that of the traditional
thesis--but this approach offers a more direct route to publishing (Polit & Beck, 2008).
Although it can be argued that the paper-based format may be more challenging than
that of the traditional thesis, the opportunity to present my work in an accessible manner
and establish a publishing track record is of paramount importance. The chapters for my
proposed paper-based thesis include the following:
1. An introductory chapter presents the thesis objectives, identifies relevant
research patterns, and reviews previous publications and current research.
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2. Paper 1: The second chapter, Approaches to Salivary Cortisol Collection and
Analysis in Infants, describes the patterns of cortisol secretion in infancy and
compares contemporary approaches for collecting and analyzing salivary cortisol
samples in infant 12 months or younger. This paper has been published in
Biological Research for Nursing (doi 10.1177/1099800413507128).
3. Paper 2: The third chapter, entitled Attachment and Caregiver-Infant Interaction:
A Review of Assessment Tools describes and compares measurements designed to
assess different aspects of caregiver-child relationships (i.e. Strange Situation
Procedure, Attachment Q-Sort, Toddler Attachment Sort, CARE-Index,
AMBIANCE, Attachment Dursing Stress Scale, and the Risky Situation
Procedure) within the context of interaction and attachment quality. This paper
has been been published in the Infant Mental Health (doi: 10.1002/imhj.21461).
4. Paper 3: The fourth chapter, entitiled Caregiver-Infant Interaction Quality: A
Review of Observational Assessment Tools describes and compares
measurements designed to assess different aspects of caregiver-child
relationships within the context of interaction quality including Parent-Child
Interaction Scales, Mutual Regulation Scales, Parent-Child Early Realtionship
Assessment, Mother-Infant Communication Screening, Aisnworth Maternal
Sensitivity Scales, Maternal Behaviour Q-Sort, and the Emotional Availability
Scales. This paper is currenty under review in the journal of Infant Behaviour
and Development.
5. Paper 4: The fifth chapter, entitled Challenges and Opportunities in Recruitment
of Depressed Mothers: Lessons Learned from Three Exemplar Studies, addresses
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the challenges associated with recruiting depressed mothers and describes
promising recruitment strategies uncovered via a realist review of literature and
lessons learned from three exemplar studies. This paper is has been published in
the Annals of Psychiatry and Mental Health.
(http://www.jscimedcentral.com/Psychiatry/psychiatry-3-1022.pdf).
6. Paper 5: The sixth chapter, entitled Promising Results from a Interaction
Guidance Intervention for Improving Maternal-Infant Interaction Quality of
Depressed Mothers: A Randomized Controlled Trial, reports on the efficacy of
the intervention and an exploration of the reciprocal relationships between
maternal mental depression, maternal-infant interaction quality, and maternal and
infant cortisol levels. This paper is currently under review in the Journal of
Obstetric, Gyencologic and Neonatal Nursing (JOGNN).
7. Concluding chapter: The final chapter contains a general discussion regarding
the implications of the finding, directions for future research and concluding
remarks.
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MANUSCRIPT ONE

Approaches to Salivary Cortisol Collection and Analysis in Infants
Abstract Salivary cortisol is becoming more commonly utilized as a biologic marker of
stress in observational studies and intervention research. However, its use with infants
(12 months of age or younger) is less widespread and poses some special challenges to
researchers. In order to decide on the most suitable collection procedure for salivary
cortisol in infants, a number of criteria should be considered. This paper will aid
investigators interested in integrating salivary cortisol measurement into their research
studies by presenting 1) an overview of the patterns of cortisol secretion in infancy
including the development of diurnal rhythm and response to stress; 2) a comparison of
the most commonly used approaches for collecting salivary cortisol samples in infants
including cotton rope, syringe aspiration technique, filter paper, hydrocellulose
microsponge, and the Salimetrics Children’s Swab; 3) a discussion of the factors
contributing to heightened cortisol variability in infancy and how these can be limited;
4) analytical issues associated with cortisol measurement; and 5) examples of criteria to
consider when choosing a saliva sampling method and lab for conducting assays.

Keywords. cortisol, stress measurement, saliva collection, infants
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Salivary cortisol has emerged as a practical, noninvasive biologic marker of
stress. Researchers have used cortisol to measure responses to stressful stimuli and to
determine the effectiveness of interventions aimed at reducing stress (Hanrahan,
McCarthy, Kleiber, Lutgendorf, & Tsalikian, 2006; Kidd et al., 2009). Though cortisol
testing has been used extensively to assess adrenocortical activity in adults and children,
its use with infants (12 months of age or younger) is less widespread and poses some
special challenges to researchers. Infant basal cortisol levels can be highly variable and
reactive to numerous factors, including developmental age, environment, and biological
factors (de Weerth, Zijl, & Buitelaar, 2003), all of which must be considered prior to
incorporating this variable into research with infants. The purpose of this paper is to
provide investigators with an overview of information required to reliably utilize
salivary cortisol in infant studies.
Cortisol Secretion
Cortisol is the final product of the hypothalamic-pituitary-adrenocortical (HPA)
axis. Virtually every cell in the human body is affected by cortisol, and it has a variety of
important functions such as aiding in energy release, immune activity, mental activity,
growth and development, and reproductive function (Finn & England, 1997;
Kirschbaum & Hellhammer, 1989). In young children and infants, typical elevations in
early morning cortisol levels may increase interest in exploration and promote
acquisition and consolidation in learning (Larson, White, Cochran, Donzella & Gunnar,
1998). Cortisol plays a critical role in stress responses (Kirschbaum & Hellhammer,
1989), and its levels are sensitive to both physical and emotional stimuli. Many studies
have used salivary cortisol as a measure of stress or stress response when examining
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various aspects of infant development; however, descriptions of normal development of
basal cortisol levels in large study populations of infants less than 12 months of age are
limited (Tollenaar, Jansen, Beijers, Riksen-Walraven & de Weerth, 2010).
Basal Cortisol Levels in Infancy
Few references of the normal ranges of basal salivary cortisol for infants and
young children have been established, and commercial manufacturers of salivary steroid
assays do not typically provide sufficient reference data for their products (Gröschl,
Rauh, & Dörr, 2003). de Weerth and van Geert (2002) noted, however, that, not only did
basal cortisol levels decrease during the first year of life, but also 5–8-month-olds
exhibited the highest degrees of intra-individual variability in basal cortisol levels. This
observation is of particular significance if a researcher is considering whether to use
one-time sampling or sampling over multiple days.
Normative Ranges of Cortisol
Tollenaar and colleagues (2010) sought to establish normative values for infant
basal cortisol levels and to further examine the development of intra-individual
variability in cortisol levels during the first year of life (N = 300). They observed a
decrease in mean midmorning basal cortisol levels over the course of the study as well
as a peak in intra-individual variability at 5 months of age. Basal cortisol levels within
the 90% range (i.e., between the 5th and 95th percentiles) ranged between 4.4 and 25
nmol/L and remained fairly stable throughout the first year of life (Tollenaar et al.,
2010).
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Development of Cortisol Circadian Rhythm in Infancy
Cortisol is secreted by the adrenal cortex via pulsations that follow a 24-hr
circadian profile. In adults, cortisol levels are highest in the early morning hours
(peaking around 30 min after waking), followed by a sharp decrease during the midmorning; then a more gradual decline occurs throughout the remainder of the day, with
the lowest levels present around midnight (Edwards, Evans, Hucklebridge, & Clow,
2001; Kirschbaum & Hellhammer, 1989;). In utero, fetal circadian rhythm is entrained
via maternal stimuli (e.g., maternal temperature and food intake, placenta-crossing
hormones such as melatonin). While the exact mechanism of action for postnatal
synchronization of circadian rhythm is unknown, this process is chiefly coordinated by
the supra-chiasmatic nucleus (SCN) of the hypothalamus and re-entrained to the
day/night cycle (Serón-Ferré et al., 2012). Following birth, infants exhibit both diurnal
(24-hr) and ultradian (90– 120-min) patterns of salivary and urinary cortisol (Bettendorf
et al., 1998; Valenzuela, Hoffman, Hess, & Serón-Ferré, 1998; Zadik et al., 1999). Iwata
and colleagues (2013) reported that, while diurnal circadian rhythm was present in
newborn infants during the first 5 days of life, the acrophase of the newborn’s cortisol
rhythm was principally defined by time-of-birth (as opposed to adult cortisol rhythm,
wherein acrophase occurs in the early morning). In a longitudinal study of newborns,
Sippell, Becker, Versmold, Bidlingmaier, and Knorr (1978) observed cortisol patterns
consisting of two peaks (as opposed to the single morning peak typical in adults) 12 hr
apart that were not correlated with the day/night cycle.
While cortisol circadian rhythms continue to develop throughout infancy and
toddlerhood (Watamura, Donzella, Kertes, & Gunnar, 2004), fully matured
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configurations, characterized by lower cortisol levels midafternoon than midmorning,
are not reliably obtained until approximately 4 years of age (Gunnar & Donzella, 2002).
Researchers differ on the point at which infants acquire cortisol circadian rhythm. These
contradictory views can be attributed to a number of factors that have impacted studies
on the topic such as differing working definitions of circadian rhythm, inconsistent
sampling times, infant exposure to antenatal steroids, and variation in data collection
procedures and methods of data analysis (de Weerth et al., 2003). Opinions regarding
the age of onset of diurnal cortisol patterns include 2−20 weeks (Antonini, Jorge, &
Moreira, 2000), 2−3 months (Mantagos, Moustogainnis, & Vagenakis, 1998; Price,
Close, & Fielding, 1983), 2−5 months (De Weerth et al., 2003), and up to 9 months
(Kiess et al., 1995). However, it is most likely that a diurnal cortisol pattern is reliably
present by at least 6 months (Davis & Granger, 2009; Ramsay & Lewis, 1995). Given
that circadian maturation of premature infants occurs at a similar postnatal age as is
typical of full-term infants, it is likely that there is a parallel between the emergence of
diurnal cortisol rhythm and the onset of a circadian sleep rhythm. These results support
the hypothesis that length of exposure to environmental time cues (i.e., light versus dark)
has a greater impact than neurological maturity on the ontogenetic maturation of the
circadian cycle in pre-and full-term infants (Antonini et al., 2000).
HPA Axis and Stress Reactivity
The human stress response involves the interaction of two systems: the rapidly
activated norepinephrine-sympathetic adrenomedullary (NESAM) system associated
with the “fightorflight” response (Gunnar & Cheatham, 2003) and the more slowly
activated hypothalamic-pituitary-adrenal (HPA) axis (Hanrahan et al., 2006). The
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activation of the HPA axis by stressors initiates a cascade of hormone secretion that
results in the release of cortisol from the adrenal glands. The physiological effects of
cortisol are numerous, including the enhancement of an organism’s ability to adapt to
stressful conditions (Essex, Klien, Cho, & Kalin, 2002).
Acute stress reactivity. Levels of stress can range from positive or tolerable
(e.g., temporary stress responses) to toxic (Gunnar, Talge, & Herrera, 2009)). In the
normative function of the HPA system, some stress can be a normal and necessary part
of development, especially when it occurs within the context of stable and supportive
relationships. For example, “positive” stress in infants and children (e.g., playing with an
unfamiliar toy or peer, being introduced to a new food) is associated with surges in
cortisol that increase heart rate, blood sugar and brain functioning, which, in turn,
promote infants’ learning capabilities and facilitate bonding with caregivers (Gunnar,
1996; Gunnar, 2009). Even at birth, humans are capable of discriminating between types
of stressors and responding accordingly to perceived stress (Gunnar & Cheatham, 2003;
Gunnar, Herrera, & Hostinar, 2009. At as early as a few days old, infants are capable of
showing small but measurable elevations of cortisol in response to mild stressors such as
weighing/measuring or being subjected to physical examinations (Gunnar, 1992).
Stressors involving painful stimuli (e.g., circumcisions) elicit even higher elevations of
cortisol. Cortisol levels peak approximately 20−30 minutes after an infant encounters an
acute stressor and return to pre-stressor baseline levels 120−150 minutes post-event
(Gunnar, 1992; Gunnar, Malone, Vance, & Fisch, 1985; Ramsay & Lewis, 1995).
Infants are most reactive to minor stressors in their first year of life and may
show larger responses to stressors at this period than they will as they age (Gunnar &
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Cheatham, 2003). Several studies show that a decreased response in HPA-axis
functioning (and subsequent dampening of cortisol reactivity) develops over an infant’s
first year of life. For example, using the well-baby exam/inoculation stressor protocol as
a pretest/posttest indicator of stress reactivity, Lewis and Ramsay (1995) reported that
infants aged 2 and 4 months showed an increase from baseline cortisol levels in
conjunction with behavioral indications of distress (e.g., crying and fussing); however, at
6 months of age, posttest cortisol levels did not rise above baseline readings, despite
infants’ visible distress. Davis and Granger (2009) obtained similar results, reporting
that stress-related cortisol increases were present at 6 and 12 months but not at 2 and 24
months. These observations point to a developmental shift in adrenocortical functioning
between 6 and 12 months, which is compelling evidence for the stabilization of the HPA
axis and the reliable appearance of adult-like cortisol circadian rhythm by 6 months of
age (Davis & Granger, 2009; Ramsay & Lewis, 1995).
Chronic stressors. Exposure to chronic stressors, such as those associated with
early life adversities (e.g., neglect, abuse, exposure to violence, parental mental illness,
parental substance abuse, low parental nurturance/sensitivity), results in frequent
overactivation of the HPA axis. Chronic stressors result in prolonged elevations of
cortisol levels, which can be maladaptive and have deleterious effects on physiologic,
emotional, and behavioral processes (Essex et al., 2002; Gunnar & Donzella, 2002), in
contrast to the shorter periods of cortisol elevation associated with acute stressors.
Studies show that prolonged exposure to elevated cortisol can lead to increased insulin
resistance and obesity, reduced cognition, attention deficits, impaired memory,
diminished immune responses, and disturbances in emotional regulation (Essex et al.,
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2002). In contrast to the above findings, however, some studies in children exposed to
chronic stressors, such as severe deprivation (e.g., orphanages or institutional care),
neglect or abuse, have reported lower basal levels of cortisol, or hypocortisolism (which
is as equally maladaptive to children’s development), in response to the prolonged
periods of hyperactivity of the HPA axis (Fries, Hesse, Hellhammer, & Hellhammer,
2005; Gunnar, Morison, Chisholm, & Schuder, 2001; Lupien, McEwen, Gunnar, &
Heim, 2009).
There is both potential for remarkable growth and a great deal of vulnerability to
harm in the rapidly developing infant brain. Perhaps the most troubling consequences of
frequent overactivation of the HPA system are the deleterious effects on the developing
infant brain, including decreases in brain volume, inhibition of neurogenesis, disruption
of neuronal plasticity, and abnormal synaptic connectivity. During the sensitive periods
of enhanced plasticity, the infant brain is particularly vulnerable to the long-term effects
of stress hormones, and overactivation may result in divergence from the typical
pathways and organization of the young brain (Gunnar, Herrera, & Hostinar, 2009). This
divergence may result in irrevocable long-term deficits to the particular regions of the
brain developing during the time of toxic stress exposure (Gunnar, Herrera et al., 2009).
Strategies for Collecting Salivary Cortisol in Infants
Advantages of Salivary Cortisol Testing
Saliva collection offers several advantages over collection of other diagnostic
fluids: it is minimally invasive, inexpensive, painless and uncomplicated, characteristics
that are of particular importance when collecting samples from the very young
(Salimetrics, 2008). Due to the ease with which it can be collected, salivary cortisol is
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appropriate for use in studies that require multiple samples to be taken over the course of
the day (e.g., for assessing diurnal rhythm). Provided that collection protocols (e.g., time
of sample) are clear, saliva can be self-collected or collected by a family member,
allowing a degree of ecological validity that enables stress reactivity to be monitored in
everyday situations (D. Granger, personal communication, April 7, 2010; Salimetrics,
2009). Finally, because blood collection, as opposed to saliva collection, may be stress
inducing (particularly in young children), using saliva as a testing medium rather than
serum eliminates the risk of measuring the reaction to the collection process itself
(Kirschbaum & Hellhammer, 2007; Salimetrics, 2008).
The accuracy of salivary cortisol testing has been established, and serum and
salivary cortisol levels have been shown to be well correlated (r = .83−.94; Chang,
Anderson & Wood, 1995; Francis et al., 1987; Gozansky, Lynn, Laudenslager, & Kohrt,
2005; Kurihari et al., 1996; Riad-Fahmy, Read, Walker, & Griffiths, 1982). Binding
proteins present in serum may complicate measurement of active cortisol levels
(Gozansky et al., 2005). Cortisol is thought to be biologically active only when it is not
bound to corticosteroid binding globulin (CBG). Only the unbound fraction of cortisol
(12% in the lower range and 89% in the upper range) is available to diffuse into the
saliva (Gozansky et al., 2005; Hellhammer, Wüsta, & Kudielka, 2009). For this reason,
salivary cortisol levels are consistently lower than serum levels; however, the low level
of cortisol measured in saliva is a direct measure of the biologically active, free fraction
in serum (Gozansky et al., 2005).
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Collection Methods and Devices
Though salivary cortisol testing has been used widely in developmental and
behavioral research, collection in very young children (i.e., infants aged 12 months or
younger) poses a special challenge. Researchers must contend with factors such as the
high possibility of insufficient specimen volume (Herrington, Olomu, & Geller, 2004)
and the potential for choking when a collection device is placed in an infant’s mouth
(Salimetrics, 2009). The most commonly used approaches for collecting salivary cortisol
samples in infants are the braided cotton rope, syringe aspiration technique, filter paper,
hydrocellulose microsponge (Sorbette), and the Salimetrics children’s swab. See Table 1
for a side-by-side comparison of collection devices.
Cotton rope. Cotton, particularly braided cotton rope, was one of the first
materials researchers used for saliva collection (Berry, Blair, Willougby, & Granger,
2012; Granger, Stansbury, & Henker, 1994; Gunnar, Fisch, Korsvik, & Donhowe, 1989;
Gunnar, Mangelsdorf, Larson, & Hertsgaard, 1989). Typically, a small section of rope is
placed in an infant’s mouth to absorb saliva for 2 or more min, while the
caregiver/researcher firmly holds the other end to prevent choking. Once the rope is
saturated with saliva, a needleless syringe is used to extract the sample from the rope,
which is then expressed into a collection vial (Gunnar, Fisch, et al., 1989; Salimetrics,
2009). Alternatively, the saturated portion of cotton can be placed into a saliva storage
tube for centrifuging. The cotton must be thoroughly saturated to obtain accurate cortisol
results (Salimetrics, 2009). Given that cotton absorbs liquids efficiently, a problem
occurs when salivary volume is small relative to the capacity of the absorbent material.
The fluid can be so diffusely distributed throughout the fiber network that no amount of
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centrifugation or pressure will recover a volume sufficient for testing (Harmon, Hibel,
Rumyantseva, & Granger, 2007). Although use of the cotton rope has the advantage of
being simple and efficient, the rope is reported to have an unpleasant taste that may be
unpalatable to young children, thus affecting compliance. Moreover, many studies
suggest that the molecular structure of the cotton rope interferes with the immunoassay
and may alter cortisol values (Gunnar, Fisch, et al., 1989; Salimetrics, 2009; Shirtcliff,
Granger, Schwartz, & Curran, 2001). Due to these drawbacks, cotton has begun to fall
out of favor as a collection device, leading to the need to explore alternative approaches
to saliva collection (Harmon et al., 2007).
Feeding tube. Another approach to saliva collection involves placing a small
plastic feeding tube or suction catheter into the infant’s mouth and aspirating the sample
with a syringe (Harrison, Johnston, Spence, Gillies, & Nagy, 2005). Harrison and
colleagues briefly described this method: Samples are obtained by inserting a 3-cc
syringe attached to a shortened size 8 Fr feeding tube into the mouth, inside the cheek
and under the tongue of participants, to obtain sample volume. Unfortunately, only 35%
(n = 49) of infants in their study produced samples that were sufficient for analysis.
Another disadvantage of the aspiration method is that it can be rather intrusive and
places the infant at risk for damage to the delicate mucous membranes, often resulting in
bleeding and the attendant risk of contamination of the saliva samples (Neu, Goldstein,
Gao, & Laudenslager, 2007).
Filter paper. Neu and colleagues (2007) recently established the validity of a
new approach for collecting samples in very young children involving the use of strips
of filter paper to absorb saliva. The authors described the procedure, which they used in
57

their study of preterm infants: Specially cut (2.4 cm x 9 cm) Whatman grade no. 42 filter
papers were folded in half lengthwise and placed on the infants’ tongues until the lower
portion was completely saturated with saliva (paper appears translucent when it is
adequately wet). Sampling times ranged from 30 s to 2 min (an average of 59 µL of
saliva was absorbed in 20 s), with the investigators reporting that the infants readily
sucked on the paper strips without any signs of distress. Once saliva samples were
collected, the filter paper was set, wet end facing down, for 3−4 hr until completely
dried. Laudenslager et al. (2013) described a modified approach for collecting diurnal
saliva samples, whereby strips of paper were assembled in a specially constructed
booklet containing four filters for use over the course of a single day of collection. To
prevent sample cross-contamination between adjacent filters, waxed weigh paper
(Whatman grade B2 parchment paper) cut slightly larger than the filters was used to
separate individual papers, and the entire booklet was secured with a staple. Upon
completion of sampling, the entire booklet was stored in a perforated (allowing adequate
airflow for filter paper drying) plastic medicine bottle.
Filters can be stored for up to 6 months at room temperature until assayed and
can even be sent through the regular mail without the need for refrigeration, giving this
method one obvious advantage over collection devices (e.g., Sorbette, Salimetrics
Children’s Swab) that require cold storage (Granger, Cicchetti, et al., 2007; Neu et al.,
2007). Filter paper is particularly useful in situations where collection of adequate saliva
volume is likely to be a challenge (e.g., neonates). Collection time is relatively brief,
minimally invasive and results in little or no infant arousal during sampling, which
makes filter paper especially suitable when obtaining multiple samples (Granger,
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Cicchetti, et al., 2007; Neu et al., 2007). Whether or not the molecular structure of filter
paper alters immunoassay results was not evident from the literature reviewed.
The filter paper method is not without limitations. For example, data collection
may be especially difficult when saliva samples are viscous or stringy or contain
particulate matter or blood contamination. Also, it is challenging to accurately estimate
the volume of saliva absorbed when the paper is placed in the infant's mouth (Granger,
Cicchetti, et al., 2007).
Hydrocellulose microsponge. The hydrocellulose microsponge (Sorbette) is a
small (0.7 mm x 1.8 mm), tasteless, arrowhead-shaped absorbent device attached to a
short plastic applicator shaft (approximately 0.4 mm x 5.2 mm) that serves as a handle
(Granger, Kivlighan, et al., 2007; Salimetrics, 2009). It is especially recommended for
collecting saliva samples from infants (Caprirolo et al., 2013; de Weerth, Jansen, Vos,
Maitimu, & Lentjes, 2007; Donzella, Talge, Smith, & Gunnar, 2008; Harmon et al.,
2007; Matsukura et al., 2012). This device was designed for use with very small
volumes of liquid. Up to 50−200 µL of fluid can be recovered from each Sorbette, and
two to three Sorbettes can be used simultaneously to ensure adequate sample volume
since. For sample collection, the Sorbette is placed under an infant’s tongue for 15−30-s
intervals until the arrowhead is saturated (usually 60−90 s total). In contrast with cotton
rope, the untrained eye can easily determine when enough saliva has been collected
because the sponge portion becomes swollen and shiny (de Weerth et al., 2007). Once
sufficient saliva volume is obtained, the Sorbettes are then placed, arrowhead tip facing
down, into the conical cap of the accompanying swab storage tube (Salimetrics, 2009).
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A major advantage of the Sorbette is that it is small enough for collecting
samples from sleeping infants’ mouths without waking them (Granger, Kivlighan, et al.,
2007). Granger and colleagues noted that infants were often more willing to allow the
Sorbette to be introduced into their mouths than a cotton rope. Using the Sorbette
method, researchers have been successful in quickly securing an adequate sample
volume, even in instances where saliva is limited. However, the Sorbette’s small size
can cause choking if appropriate precautions are not taken (Donzella et al., 2008;
Granger, Kivlighan, et al., 2007; Salimetrics, 2009). Teething infants can also bite off
and swallow or choke on the arrowhead-tip sponge (de Weerth et al., 2007; D. Granger,
personal communication, April 7, 2010).
Salimetrics oral swab. The Salimetrics oral swab (SOS) is considered the goldstandard device for saliva collection in adult populations. It is not recommended for
infants and children under the age of 6, however, because its small size (30 mm x 10
mm) and cylindrical shape render it a choking hazard (Salimetrics, 2009). To address
this issue, Salimetrics introduced the Salimetrics children's swab (SCS), specifically
designed for use with infants and young children (Salimetrics, 2010). The SCS is similar
in composition to the oral swab but is longer and smaller in diameter (8 mm x 125 mm),
thus eliminating the choking hazard. The swab’s extra length allows a caregiver or
investigator to secure one end of the swab while placing the other end in the child's
mouth underneath the tongue (for approximately 1−2 min). The swab can withstand
chewing, and its taste and texture are palatable to children. The SCS can typically absorb
200−1000 µL of saliva. Once the swab has absorbed an adequate amount of saliva, the
saturated portion can be cut free and placed in a storage tube.
60

One disadvantage of the SCS is that the required 1−2-min collection period may
be too long for infants to tolerate, which may lead to noncompliance (Harmon et al.,
2007). The SCS also may cause temporary dryness of mucosal membranes, resulting in
some mild discomfort (Salimetrics, 2009). Finally, since the SCS was only recently
released, studies describing and validating its use in young children and infants are not
yet available.
Summary. There is no universally ideal strategy for infant salivary cortisol
collection. The method that is most appropriate for a given research project will depend
on a number of criteria, including age of infant, setting (i.e., lab vs. home collection),
ease of use, frequency of sample collection, cost of materials, and efficiency in yielding
sufficient sample volume. For example, both the filter paper and hydrocellulose
microsponge methods are particularly well suited for use with very young infants, who
may produce smaller volumes of saliva. Using Laudenslager and colleagues’ (2013)
booklet method, filter papers are also useful for collecting multiple specimens over a
single day with relative ease. The Salimetrics children’s swab is minimally invasive and
easy to use (a contributing factor for participant compliance) and absorbs adequate
saliva volumes; thus this device is practical for use with older infants in a home setting.
Although the advantages associated with salivary cortisol testing are numerous, it
remains an effortful undertaking (though much less onerous than the collection of other
diagnostic fluids); thus decisions regarding sample collection strategies should not be
made casually. Researchers seeking to assess salivary cortisol in infants should consider
all of the aforementioned criteria prior to deciding on the most suitable collection
method.
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Factors Affecting Cortisol Analysis and Results
There are many factors contributing to heightened cortisol variability in infancy
that must be taken into consideration when designing research involving the
measurement of salivary cortisol (de Weerth & van Geert, 2002; Hanrahan et al., 2006).
Synchronizers (i.e., behavioral and environmental factors) such as sleep, food, or
stressful stimuli may cause alterations in circadian expression and, thus, alter cortisol
levels as well (de Weerth & van Geert, 2002). For example, Spangler (1991) found that
cortisol levels in infants aged 11 weeks to 7 months were higher when sleep had
occurred in the hours proceeding sample collection (longer sleep episodes were
associated with an increase in adrenocortical activity). Food and liquids may cause
variability in salivary cortisol for a number of reasons. First, contamination of the saliva
sample with food or drink may interfere with the cortisol assay (Salimetrics, 2009;
Schwartz, Granger, Susman, Gunnar, & Laird, 1998). Second, ingesting solid food
causes a postprandial surge in cortisol (Hertsgaard, Gunnar, Larson, Brodersen, &
Lehman, 1992). Third, breast milk or formula may contain various hormones that can
interfere with results (Magnano, Diamond, & Gardner, 1989). Cortisol levels can also be
influenced by a broad spectrum of diagnoses (e.g., Addison disease; King & Hegadoren,
2002) and medications (e.g., preterm neonates may be treated with steroids to promote
pulmonary function; Bettendorf et al., 1998). Maternal medication used while
breastfeeding may also influence infant cortisol levels (Hibel, Granger, Kivlighan, Blair,
& the Family Life Project Investigators, 2006).
Another factor with the potential to impact cortisol analysis is the tendency of
infants younger than 3 months of age to generate very little saliva. Consequently,
62

gathering sufficient testing volumes poses a special challenge when working with this
population (Herrington et al., 2004). Although modern immunoassays are designed for
use with very small quantities of saliva, insufficient fluid volume for performing assays
occurs all too often and results in missing data and compromised study findings
(Granger, Kivlighan, et al., 2007). There is debate over whether or not oral stimulants
should be used to promote sufficient sample volumes in young children. In their “Saliva
Collection and Handling Advice” protocol, Salimetrics (2009) recommends against the
use of oral stimulants when collecting saliva samples due to the risk of causing assay
interference and the alteration of cortisol levels. Yet, the company also notes that, in
cases in which stimulants are absolutely necessary (i.e., sample collection would be
impossible without them), they must be used in a consistent manner throughout the
study. Regardless, in instances when there is the risk of insufficient saliva volume, it
would be prudent to use a collection device (such as the Sorbette or filter paper) that
effectively absorbs small specimen volumes rather than risk assay interference.
The later age of emergence of cortisol diurnal rhythm, which may not be
consistently present until 6 months of age, suggests that cortisol stress reactivity may be
a more reliable measure in young infants than diurnal rhythm (de Weerth et al., 2003;
Hanrahan et al., 2006). Very young infants show elevations of cortisol levels in response
to mild stressors such as examination or inoculation (Gunnar, Broderson, Kruger, &
Rigatuso, 1996), while older infants exhibit diminished adrenocortical reactivity to the
same procedures (though these procedures may still elicit behavioral responses such as
fussing and crying; Davis & Granger, 2009). It is likely that older infants require a more
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intensive perturbation (such as a social stressor like parental separation) in order to elicit
a cortisol response.
A number of controls can be implemented to ensure the maximum reliability of
cortisol analysis and limit the impact of factors that contribute to heightened cortisol
variability in infancy. It is critical to establish sample-collection protocols (e.g., using
consistent materials and sampling methods; Hanrahan et al., 2006), particularly in
instances where specimens are obtained in the home (as is often the case with diurnal
sampling). Parents should be provided with written instructions emphasizing the
importance of adherence to the protocol and cautioning against food or drink within 30
min prior to sampling. Participants should also be provided with a log or questionnaire
to document relevant activities during the time of sampling (e.g., sleep patterns, the
presence of any illnesses, medication use, whether the infant is teething or anything else
that may be a departure from the child’s routine). Precise timing of sample collection is
critical to ensure accurate assessment and interpretation of diurnal cortisol profiles;
however, a major limitation of ambulatory assessment of cortisol is the lack of control
over the timing. To encourage adherence to collection protocols and record exact timing
of sample collection, electronic monitoring devices such as the MEMS® 6 TrackCap
(MEMS®, AARDEX, Lux, Switzerland) may be employed. These devices consist of a
conventional medicine bottle fitted with a special closure that records the time and date
of each opening and closing of the container through integrated microcircuitry. Although
this is an indirect measure of adherence because there is no way to verify that the sample
was taken at the time the cap was opened, it has been shown to reliably assess
participant adherence with a saliva collection protocol and improves compliance
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(because subjects know they are being monitored; Hall et al., 2011; Hanson & Chen,
2010). Furthermore, the ability to eliminate or otherwise reclassify samples taken at the
wrong times will reduce error variance during statistical analysis.
The reliability of cortisol measurement is also influenced by the selection of an
appropriate immunoassay and laboratory service (Hanrahan et al., 2006). Commonly
used commercial assays for cortisol measurement include radioimmunoassay (RIA),
immunofluorescence assay, and enzyme linked immunosorbent assays (ELISAs; Jessop
& Turner Cobb, 2008). These assays vary in buffer composition, antiserum specificity,
and equipment needs, making it difficult to compare the outputs of different assay types
(Hanrahan et al., 2006; Jessop & Turner Cobb, 2008). While collection materials are
relatively inexpensive, analysis is often the most costly aspect of salivary cortisol
measurement. Depending on the number of saliva samples requiring analysis (labs may
offer discounts for a large volume of samples), rates for duplicate analyses may range
from $2.50 to $15.00 per sample (Kirschbaum, n.d.). Numerous commercial labs
operating internationally offer assay services for salivary cortisol. The labs most
frequently cited in behavioral science research include IBL International (www.iblhamburg.com), Diagnostic Systems Laboratories, Inc. (www.dsl.com), and Salimetrics,
LLC (www.salimetrics.com). When selecting a lab for conducting assays, researchers
should consider the following criteria: experience of technical staff, cost, and most
crucially, the quality performance measures used by the lab (e.g., establishing quality
control using duplicate analyses, random specimens and control specimens; Hanrahan et
al., 2006). Often, cost and assay quality are inversely related because labs with the most
rigorous protocols also tend to have extensive experience, deal with higher volumes of
65

samples and have automated procedures. Labs are required to provide details of their
quality assessment programs and proficiency testing upon request (Nicolson, 2007).
In addition, it is highly recommended that researchers consult with the selected
lab personnel before initiating sample collection regarding recommendations for proper
collection techniques, storage and shipping of samples. Some labs conduct workshops to
train investigators seeking to integrate salivary measurement into their research studies.
For example, Salimetrics, LLC, offers a 2-day “Spit Camp,” which covers the
fundamentals of salivary biomarkers, sample-collection procedures and immunoassay
techniques and offers a hands-on lab component (see http://www.salimetrics.com/spitcamp/ for details).
Once researchers have identified an assay and laboratory, it is important that they
clarify the units in which the cortisol results should be reported and establish a normal
range of values in order to identify outliers (Hanrahan et al., 2006). Cortisol is typically
reported as micrograms per deciliter (µg/dl), but it is not uncommon for labs to use units
as diverse as micrograms per liter (µg/l), nanograms per milliliter (ng/ml), nanograms
per deciliter (ng/dl), milligrams per deciliter (mg/dl), and nanomoles per liter (nmol/l) SI
(standard international units; Jessop & Turner Cobb, 2008).
Analytical Issues
Cortisol data tend to be positively skewed (Cruz, 2007; Gunnar, 1996). Studies
involving small sample sizes (which are typical in stress research involving infants) are
particularly susceptible to threats to normality created by extreme observations.
Investigators thus must conduct screening to identify potential outliers and data
transformation for increasing interpretability and for correcting skewed distributions
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(Cruz, 2007). Examples of transformations for dealing with positively skewed cortisol
data include the square root function transformation (SQRT) and logarithmic
transformations (Tabachnick & Fidell, 2001).
Cortisol levels are typically analyzed in one of three ways: (1) diurnal with 3−5
measurement points throughout a 24-hr period (e.g., at waking, 30 min later,
midmorning, midafternoon, and bedtime); (2) cortisol awakening response (CAR) with
two measurement times (i.e., at waking and 30 min later), although this response may
not be reliably observed in younger infants until a mature circadian rhythm is
established; and (3) reactivity/recovery from a stressor (e.g., immunization or laboratory
procedure) with three measurement times (i.e., pre-stressor , post-stressor and delayed
post-stressor). With only two data points, CAR analysis is relatively straightforward,
and slope or change scores can be calculated (Clow et al., 2010). However, with
techniques calling for more than two data points (i.e., stress reactivity/recovery and
diurnal), more complex analytic methods are required (Fekedulegn et al., 2007;
Pruessner, Kirschbaum, Meinlschmid, & Hellhammer, 2003).
In research involving repeated collection of cortisol samples from the same
participant over time (e.g., examining the development of cortisol rhythm in infancy),
the amount of data gathered often represents a problem for statistical analysis; thus,
approaches for summarizing information are required (Fekedulegn et al., 2007;
Pruessner et al., 2003). Area under the curve (AUC) analysis can be used to incorporate
multiple time points to estimate the circadian changes of cortisol and to facilitate the
manageability of data without sacrificing the information contained in repeated
measurements without necessitating adjustment of the significance level (comparisons
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between groups being reduced). Pruessner and colleagues present two formulas for
calculating AUC. The first, area under the curve with respect to increase (AUCI), is
calculated with reference to the baseline (first) measurement (as opposed to 0 on the
X−Y axes) and best reflects the magnitude of the increase in cortisol over the day. The
second, area under the curve with respect to ground (AUCG), reflects the total area
under the curve of all measurements and best reflects total cortisol output over the day
(Fekedulegn et al., 2007; Pruessner et al., 2003). The usefulness of AUC calculation in
repeated cortisol measurements is thus two-fold: to measure the magnitude of the
cortisol response and to measure the pattern of response over time (Fekedulegn et al.,
2007). A major advantage of AUC is that it can be applied even when time intervals
between repeated measurements are not identical (which is often the case with self-collection of cortisol samples; Pruessner et al., 2003).
Conclusion
Salivary cortisol has emerged as a simple and effective biologic marker of stress;
however, cortisol levels in infants are subject to a high degree of variability due to
environmental differences and the rapid neuroendocrine and developmental changes that
are associated with this stage in life. Consequently, it may be difficult to establish a gold
standard of salivary cortisol measurement with regards to collection device, cortisol
pattern being assessed, timing of samples and normal ranges of cortisol. Rather, using
consistent collection techniques and laboratory analysis procedures, ensuring a
comprehensive understanding of individual factors relating to the behavior of cortisol
levels, and considering how infants’ developmental age may influence cortisol rhythm
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will contribute to improved accuracy of cortisol testing and help advance the
understanding of infants’ responses to stressful events.
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Table 1. Comparison of salivary cortisol collection devices most commonly used in infants.

Characteristic
Description

Cotton Rope
Braided cotton
rope, 12 mm x
153 mm

Directions for use

1. Insert one end
of the cotton
braided rope
into the
infant’s mouth
and hold onto
the other end.
2. Leave in the
mouth for
approximately
2 min; can be
intermittently
removed and
re-inserted.
3. Remove the
rope, cut off
wet end and
place into
storage tube,
re-cap
securely.

Ease of use

Hydrocellulose
Microsponge
(Sorbette)
Arrowheadshaped sponge,
0.7mm x 1.8 mm,
attached to a short
plastic applicator
shaft, 0.4 mm x
5.2 mm

Salimetrics
Children’s Swab
(SCS)
Cylindrical inert
polymer, 8 mm x
125 mm

Feeding Tube
3 cc syringe
attached to size 8
Fr feeding tube

Filter Paper
Whatman grade
no. 42 paper, 2.4
cm x 9 cm

1. Insert syringe
attached to
shortened
feeding tube
into infant’s
mouth.
2. Collect saliva
from the
infant’s mouth,
inside the
cheek and
under the
tongue.
3. Aspirate
syringe into
collection vial.

1. Fold paper in
half
lengthwise and
place on
infant’s tongue
until lower
portion
saturated (30
s−2 min).
2. To dry, lay
paper flat or
place in
perforated
container.

1. Place Sorbette
under infant’s
tongue for
15−30 s at a
time and reintroduce as
needed until
saturated
(60−90 s).
2. Place
Sorbettes into
conical tube
cap with tips
facing the cap
end of the tube
(positioning
critical for
recovering
absorbed
saliva during
centrifugation)
3. Slide storage
tube over shaft
and secure
cap.

1. Place SCS into
infant’s mouth
under tongue
for 1−2 min.
2. Place SCS into
storage tube
and recap
tightly.

Moderate

Moderate

Simple

Simple

Sim
ple

Materials
commercially
available

http://www.salime
trics.com/store/all/
cotton-rope

Purchase from
medical suppliers

http://www.what
man.
com/CelluloseFilt
ers.
aspx

http://www.salime
trics.com/
store

Ideal uses

Best in older
infants with
excess saliva
production.

Best in infants
with excess saliva
production.

Can be used when
saliva volume
diminished.
Appropriate for
infants of all ages,
particularly
neonates.

Can be used when
saliva volume
diminished.
Appropriate for
infants of all ages,
particularly
neonates.

http://www.salimetr
ics.
com/store/collectio
nsupplies/salimetrics
-childrens-swab
Appropriate for
infants of all ages.

Advantage (+)
Disadvantage (-)

(-) Molecular
structure of rope
may interfere with
immunoassay.
(-) May not yield
sample volume
sufficient for
analysis.

(-) May not yield
sample volume
sufficient for
analysis.
(-) Risk for
damage to the
mucous
membranes.
(-) May be too
difficult for parent
collection.

(+) Can be stored
without
refrigeration/freez
ing.
(-) Ineffective
sample absorption
when saliva
viscous.

(+) Small enough
to be introduced
into infants mouth
without detection.
(-) Small size
increases risk of
choking.
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(+) Long length
eliminates
choking hazard.
(+) Palatable
texture.
(-) May cause
temporary dryness
of mucosal
membranes.
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MANUSCRIPT TWO

Attachment and Caregiver-Infant Interaction: A Review of Assessment Tools
Abstract The relationship between maternal-infant interaction and attachment quality to
infant developmental outcomes has long been established. As children mature, problems
stemming from troubled caregiver-infant relations may result in referral to mental health
or child protection services. The accurate and appropriate assessment of attachment is
critical for early recognition of problematic relations and for informing suitable
treatment modalities. Evaluating the quality of attachment poses a challenge for
researchers and clinicians seeking to explore the association between infant development
and the quality of early caregiving experiences. Although providing a definitive answer
to the question of which of these assessment procedures is the single universal standard
for measuring attachment quantity is beyond the scope of this paper, readers will be
provided with a description and comparison of strengths and limitations of the most
commonly used measures of attachment, including the Strange Situation Procedure,
Attachment Q-Sort, Toddler Attachment Sort, CARE-Index, AMBIANCE, Attachment
During Stress Scale, and the Risky Situation Procedure.

Keywords: caregiver-infant interaction; attachment; quantitative measures
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Introduction
Children’s attachments and interactions with primary caregivers predict differences
in early socialization and even lifelong interpersonal behavior (Tronick, 1989).
Problematic caregiver-infant relationships, such as those documented in women with
postpartum depression (Beck, 1995) or drug using parents (Burns, Chethik, Burns, &
Clark, 1991), place children at risk for insecure attachment (Burns et al., 1991), and
developmental challenges (Essex, Klien, Cho, & Kalin, 2002; Grace, Evindar, & Stewart,
2003). As children mature, problems stemming from insecure attachment and impaired
caregiver-infant relationships may result in referral to mental health or child protection
services. By using reliable and valid measures for assessing attachment, clinicians and
researchers will have a greater capacity for identifying anomalous caregiving practices and
intervening to enhance the early attachment relationships of high-risk dyads. Selecting an
appropriate tool may pose challenges; therefore, review and comparison of common
theoretical perspectives and assessments of caregiver-infant attachment would aid in the
selection of appropriate assessments. The purpose of this article is to review critically and
compare dyadic observational strategies for assessing attachment relationships between
parents and children from birth to three years of age. Descriptive information, a summary
of advantages and disadvantages (Table 1) and psychometric qualities (Table 2) of these
measures are presented. The measurements discussed were chosen based on the following
criteria: 1) conceptual framework consistent with attachment theory; 2) applicability of use
in either research or a primary health care setting; 3) documentation in peer-reviewed
publications; and 4) evidence of validity and reliability. The concluding discussion will
include implications for research and practice.
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Attachment Theory
Sensitive caregiving (i.e. a caregiver’s ability to perceive the child’s attachment
signals accurately and to respond adequately and promptly) is an antecedent to
children’s attachment security. The association between attachment security and
sensitive caregiver responsiveness has been supported by meta-analytic (De Wolff &
van Ijzendoorn, 1997) and longitudinal studies (Fuertes, Santos, Beeghly, & Tronick,
2006). Attachment theory was first described by Bowlby (1969; 1982); the initial
empirical data on individual differences in quality of infant attachment were provided by
Ainsworth, Blehar, Waters and Wall (1978). Bowlby postulated that human attachment
emanated from an evolutionary strategy that functioned to protect and promote infant
survival. Accordingly, infants are predisposed to attach to at least one caregiver because
close proximity to a protective adult is the best protection from harm and a source of
comfort from distress. Attachment security, as defined by Ainsworth and colleagues, is
the state of being secure or untroubled about the availability of one’s attachment figure.
Ainsworth’s empirical work on individual differences in attachment established the three
basic patterns of attachment security: Type A (avoidant), Type B (secure), and Type C
(ambivalent). Under Ainsworth’s mentorship, Crittenden (1985) introduced A/C in her
doctoral dissertation and other compulsive and coercive patterns in post-doctoral work
with Ainsworth. These patterns represent the individual differences in organization of
attachment. Later, these and other patterns suited to older children, adolescents, and
adults came to be called the Dynamic-Maturational Model (DMM) of attachment and
adaptation. In this model, patterns of attachment are seen as self-protective strategies
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that reflect individual differences in how information regarding safety and danger is
processed (Crittenden, 1995, 2008).
An alternative approach to attachment was described by Main and Solomon
(1986, 1996). Rather than seeing endangered and older children as organizing different
patterns of attachment, Main and Solomon defined a fourth category of attachment
called “disorganized/disoriented.” Type D attachment is characterized by lack of a
coherent, organized behavioural strategy to deal with stressors. In this pattern, caregivers
are perceived as aggressive and frightening to children, which mean that they can be,
simultaneously, a source of alarm as well as a refuge from distress. Thus, children’s
avoidance of caregivers competes with their desire for proximity and care, and they
appear disorganized in their approach and withdrawal from their caregiver (Main, 1999;
Prior & Glaser, 2006). Crittenden and Ainsworth considered this possibility but
concluded that older children who have coped with major inconsistencies in caregiving
eventually integrate that information into their set of expectations and develop an
organized pattern of responding (1989).
Assessment Tools Related to Attachment
Strange Situation Procedure
Ainsworth’s Strange Situation Procedure (SSP) is the gold standard for
measuring attachment quality in caregiver-child dyads (Horowitz, Logsdon, &
Anderson, 2005). The SSP assesses the exploratory behaviour of young children (aged 9
to 20 months) in the presence and/or absence of their primary caregiver and yields a
categorical classification based on one of three major attachment patterns: 1) secure, 2)
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insecure-avoidant, and 3) insecure-resistant, (Ainsworth et al., 1978). As noted above,
Main and her colleagues proposed a fourth category—that of disorganized.
Taking place in a laboratory, the SSP consists of a series of three-minute long
episodes of increasing perturbations designed to activate the child’s attachment
behaviour system. The sequence involves the following: (1) caregiver and child are
alone in a room with appropriate toys; (2) stranger enters and interacts first with
caregiver and then with child; (3) caregiver departs, leaving child with stranger; (4)
caregiver and child reunite as stranger departs; (5) caregiver departs a second time
leaving child alone; (6) stranger returns; and (7) caregiver and child reunite a second
time while the stranger departs. Observers code caregiver and infant behaviour via scales
that measure proximity seeking, contact maintaining, avoidance, and resistance.
Although all child behaviour within the procedure is noted, it is the pattern of mother
and infant behaviour during reunions that is particularly informative (Ainsworth et al.,
1978).
The SSP is a labour-intensive endeavour. Three staff members must be involved
(i.e., a manager, stranger, and camera person). In addition, someone else must code the
procedure. A laboratory with a one-way mirror and audio-visual equipment is required.
Direct training (between 5 and 10 days) from a recognized expert, with a reliability test,
is required (Ainsworth et al., 1978). Information on training can be found at
http://familyrelationsinstitute.org/include/infant_strange_situation.htm or
http://attachment-training.com/at/home/training/.
Psychometric data for the SSP have been reported in numerous studies
(Goldberg, Perrotta, Minde, & Corter, 1986; Takahashi, 1986). The SSP has been used
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to examine various aspects of attachment quality in a variety of cultures (Aviezer, Sagi,
Joels, & Ziv, 1999; Takahashi, 1986) as well as mother and infant conditions, including
low birth weight twins (Goldberg et al., 1986), disorganized attachment behaviour
among infants born following a stillbirth (Hughes, Turton, Hopper, & McGauley, 2001),
and social behaviours in toddlers with autism and developmental disabilities (Akdemir,
Pehlivantürk, Unal, & Ozusta, 2009). Lee Raby and colleagues (2013) published
longitudinal findings linking genetic variation related to the oxytocin system to the
stability of attachment security from infancy (measured by the SSP at 12 and 18 months)
to young adulthood (measured by the Adult Attachment Interview at ages 19 and 26).
Attachment Q-Sort
Recognizing the labour-intensive nature of the SSP, Waters and Deane (Waters
& Deane, 1985) devised the Attachment Q-Sort (AQS), an alternative strategy for
assessing the quality of a child’s secure-base behaviour (i.e., the organization and
balance between proximity seeking and exploration). Given that use of this tool places a
strong emphasis on naturalistic observation in the home, there is little reason for the
attachment system to be activated. While the AQS can rate a child along a continuum
from secure to insecure, it cannot classify the type of insecurity (Waters, 1995).
The AQS employs a Q-Sort methodology entailing the use of a large number of
cards (either 75, 90, 100, or 145). Each card references a specific behavioural
characteristic of children aged 1 to 5 years and covers the broad range of affective
responses and secure base/exploratory behaviours—such as protesting the caregiver's
departure, greeting the caregiver's return, and clinging to caregiver when frightened (van
IJzendoorn, Vereijken, Bakermans-Kranenburg, & Riksen-Walraven, 2004; Waters &
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Deane, 1985). Q-Sort descriptions are obtained by observing the caregiver and child
engaging in daily activities. The authors recommend at least two one-and-a-half to twohour sessions (Waters & Deane, 1985). The observer then sorts the behavioural
description cards into one of nine piles designated from most characteristic of the child’s
behaviour (pile nine) to least characteristic (pile one). The behavioural item’s score is
determined by its placement in the sort (i.e. a behaviour very characteristic of the child
would receive a score of nine). Attachment security scores are obtained by correlating
the child’s Q-set description (an accumulation of the behavioural item’s scored) with an
expert-established criterion sort derived from observations of a prototypically secure
infant (Waters, 1995). Security scores range from +1.00 to -1.00 respectively for the
perfectly secure child to the most insecure child (Kalinauskiene et al., 2009).
Although training is required for the administration (i.e. sorting) of the AQS,
training details are not well described in the literature. Reliability on the AQS does not
appear to require extensive training that is typical of other attachment classification
systems (such as the SSP). However, a conceptual grasp of the secure-base construct is
advantageous for conducting caregiver-child observations (Solomon & George, 2008;
Vaughn & Waters, 1990).
The AQS had been used in exploratory and intervention research. Biringen and
colleagues (2012) used the AQS as an outcome measure in testing the efficacy of a
training program aimed at encouraging the emotional availability of child-care
professionals toward toddlers in their care. In this study, the intervention group showed
improvements on the AQS from pre- to post-test compared to the control group. There is
increasing evidence for the cross-cultural validity of the AQS. Posada and colleagues
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(Posada, Gao, Wu, & et al., 1995) noted that mothers and local child professionals
across various nations and diverging cultures (e.g. China, Japan, Israel, Colombia,
Germany, Norway, and the United States) appeared to sort the “ideal-secure” child in
similar ways, suggesting that attachment security is perceived comparably among
diverse populations. Other notable studies contributing to the establishment of crosscultural validity of the AQS in western as well as non-western societies have included
samples from Thailand (Chaimongkol & Flick, 2006), Portugal (Vaughn et al., 2007),
Japan (Vereijken, Hanta, & Van Lieshout, 1997) and South Africa (Minde, Minde, &
Vogel, 2006). Future directions of the AQS may present researchers with the possibility
of creating numerous culture-specific criterion sorts for security (Posada et al., 1995).
Toddler Attachment Sort (TAS-45)
In response to the need for a more economical approach for measuring
attachment, Kirkland and colleagues (2004) developed the Toddler Attachment Sort
(TAS-45), a 45-item observational tool that uses a computer software scoring system to
generate profiles reflecting patterns of secure and insecure attachment within caregiverchild relationships. The TAS-45 was derived from the 145-item Attachment Q-Sort (E.
Waters, 1995) and was field-tested on the Early Childhood Longitudinal Study, Birth
Cohort sample of 8,750 2-year olds (Andreassen & West, 2007). A process called
multidimensional scaling (MDS) was used to reduce the sets to 39 AQS items and 6
items tapping disorganized or atypical behaviours (for a total of 45 items). These 45
items are then presented in predetermined sets of 3. Examples of these item statements
are the following: 1) when child cries, he or she cries loudly and at length; 2) child
obeys when asked to bring or give something; and 3) child is very independent. Coders
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must then determine which one of these statements is a) most true or b) least true. MDS
determined that these 45 items can then be clustered around 9 “hotspots” or categories of
related behaviours, including the following: comfortably cuddly, cooperative, enjoys
company, independent, attention-seeking, upset by separation, avoids others/ not
sociable, demanding, and moody or unusual/unsure. The results are mapped in graphic
form as a profile of hotspot scores. The profile describes the pattern of attachment (i.e.
secure, insecure-avoidant, insecure-resistant, or disorganized/disorientated) and
exploration behaviours observed during the home visit (Andreassen & West, 2007;
Condon, Celeste, & Susan, 2008; Kirkland et al., 2004).
Intended for use with children 18-36 months of age, the TAS-45 can be
completed after a 60-90 minute observation, with scoring requiring an additional 10
minutes. Interviewers complete the assessment on the basis of observations of the child’s
behaviour during a home visit (or in some cases a clinical setting) (Andreassen & West,
2007; Kirkland et al., 2004). The completion of a computer-based training regime,
involving self-administered modules, is required to administer and code the TAS-45.
Each module ends with a quiz that must be passed (by a score of 80%) in order for the
trainee to proceed to the next module. TAS-45 reliability is obtained when trainees have
completed the modules and successfully coded three additional videos of caregiverinfant interactions by attaining an agreement score of 80% (Andreassen & West, 2007).
Validity of the TAS-45 as a measure of toddler–parent attachment has been
reported by Spieker, Nelson, and Condon (2011). TAS-45 Security score was associated
with more dyadic mutuality, higher language and competence scores, and lower problem
scores. Discriminant validity was evidenced by a lack of associations with the TAS-45
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Dependence score. Zaslow et al., (2008) used the TAS-45 to examine the associations
between food security (i.e., adequate access to sufficient, nutritious food) during infancy
and subsequent attachment behaviours in toddlerhood. The authors reported that food
insecurity worked indirectly through depression and parenting practices to influence
attachment security and mental proficiency in toddlerhood. The TAS-45 has been used
in examining the link between insecure attachment in early childhood (at 24 months of
age) as a risk factor for obesity at pre-school age (Anderson & Whitaker, 2011). In this
study, the prevalence of obesity at 4.5 years of age was 23.1% in children with insecure
attachment and 16.6% in those with secure attachment. Given the relative novelty of this
measurement, Zaslow and colleagues (2009) suggest that future directions for research
involving the TAS-45 should include validation with a large sample and assessing
concurrent validity with a more established measure such as the SSP.
CARE-Index
The Child-Adult Relationship Experimental Index (CARE-Index) was designed
to assess the quality of caregiver-infant interaction and measures the overall sensitivity
of the adult within the context of the caregiver-child dyad. Crittenden notes that
“sensitivity as assessed by the CARE-Index is not an individual characteristic; it is a
characteristic of a specific relationship. Thus the same adult could display different
degrees of sensitivity with different children” (Crittenden, 2005, p.1 of English version
website). Indeed, the CARE-Index does not assess caregiver and child characteristics in
isolation from each other but rather within the context of the interaction. Since the
CARE-Index does introduce perturbations designed to activate a child’s attachment
behaviour system, it does not directly assess patterns of attachment; however, it does
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assess dyadic characteristics associated with attachment. The CARE-Index can be used
with infants aged birth up to 15 months, while the Toddler CARE-Index is used with
children aged 15 months to 3 years (Crittenden, 2005).
Assessment is based on a brief, three to five minute videotaped play interaction
between caregiver and child that can be recorded in the home, clinic setting or research
laboratory. The CARE-Index coding system is based on the central construct of adult
sensitivity to infant cues. Seven aspects of interaction behaviour are assessed. The first
four--facial expression, verbal expression, positional and body contact, and affection-are related to assessment of affect within the dyad. The remaining three--turn-taking
contingencies, control, and choice of activity--are related to temporal contingencies.
Each aspect of behaviour is evaluated and scores are summed to generate seven scale
scores. For adults, scale descriptors include sensitive, controlling and unresponsive; for
infants, scale descriptors include cooperative, difficult, compulsive, and passive. Scores
can range from 0-14, with higher scores indicating a higher degree of sensitivity and
infant cooperativeness. Generally, two independent trained raters score recordings of
caregiver-child interaction (Crittenden, 2005).
Extensive training (8 days for the Infant CARE-Index), practice coding of
original teaching tapes, and passing a reliability test (scoring at least 85%) are required
to reliably code the CARE-Index. On average, trainees must code and receive instructor
feedback on 100-150 caregiver-child interactions before they become proficient and
reliable at coding. Since using the CARE-Index is a pattern recognition skill, repeated
practice and feedback on one’s judgments are crucial for proficiency. Consequently,
upon the completion of CARE-Index training, probationary reliability is granted for one
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year and must be updated with efforts of continued practice and competence. Later
reliability is granted for longer periods but must also be supported with evidence of
continued competence and attendance of advanced CARE-Index seminars with other
skilled coders (Crittenden, 2005).
The CARE-Index has a high degree of stability and has been validated with
families of different ethnic backgrounds (Crittenden & Bonvillian, 1984). The CAREIndex has been used in numerous studies with a wide variety of maternal samples
including deaf mothers, mothers with mental retardation, abusive mothers, neglectful
mothers (DiLalla & Crittenden, 1990), adolescent mothers (Ward & Carlson, 1995),
low-income mothers (Fuertes et al., 2009), and mothers with psychiatric disorders
(Leadbeater, Bishop, & Raver, 1996; Leventhal, Jacobsen, Miller, & Quintana, 2004;
Mullick, Miller, & Jacobsen, 2001; Steadman et al., 2007). The CARE-Index has also
been utilized with high-risk children such as premature infants (Forcada-Guex,
Pierrehumbert, Borghini, Moessinger, & Muller-Nix, 2006), infants with failure to thrive
(Crittenden, 1987; Ward, Kessler, & Altman, 1993), and maltreated infants (Crittenden
& DiLalla, 1988). Often employed as outcome measure in intervention research, the
CARE-Index has been used to assess changes in mother–infant interaction following a
video feedback intervention for severely depressed mothers admitted to a psychiatric a
mother-baby unit (Kenny et al., 2013). In this study, the CARE-Index sufficiently
detected intervention effects. Mothers showed improvements in their interactions
immediately post-test, and upon discharge were significantly more sensitive, cooperative
and responsive than the control group.
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AMBIANCE
Infants experiencing less-than-optimal caregiving behaviour (i.e. parental failure
to sooth when attachment needs are aroused) are at greater risk for developing
disorganized attachment strategies (Lyons-Ruth, Bronfman, & Parsons, 1999; Madigan,
Bakermans-Kranenburg, Van IJzendoorn, Moran, Pederson, & Benoit, 2006). Based on
this axiom, Bronfman and colleagues (1999) developed the Atypical Maternal Behavior
Instrument for Assessment and Classification (AMBIANCE), which categorizes a broad
spectrum of disruptive caregiver interactive behaviours most often associated with
disorganized attachment. Bronfman and colleagues developed an initial coding system
for aberrant maternal behaviour based on observations from episodes of the SSP
conducted with a sample of 65 low-income disadvantaged mothers (a cohort chosen
since it was over-representative of high-risk dyads) (Lyons-Ruth, Bronfman, & Parson,
1999).
The AMBIANCE assesses the quality of caregiver-child behaviour by focusing
on a collapse of affective communication and the disruptive effects of un-integrated fear,
hostility and anxiety (Hobson et al., 1999). Five dimensions of disrupted caregiver
behavior are assessed, including the following: 1) affective communication errors (e.g.
failure to respond to infant cues or contradictory signalling to the infant); 2) role/
boundary confusion (e.g. treats infant as sexual/spousal partner or asks infant for
affection and attention); 3) fearful/disorientation behavior (e.g. appears frightened in
relation to the infant or handles infant as though inanimate); 4) intrusiveness/negativity
(e.g. behaves aggressively toward infant; looms toward infant); and 5) withdrawal (e.g.
use of physical or verbal behaviour to maintain distance from infant; inappropriately
94

attributes negative feelings/motivation to infant or exerts control using objects)
(Crawford & Benoit, 2009; Lyons-Ruth et al., 1999).
Assessment of the AMBIANCE is based on videotaped caregiver-infant
interactions. The length of observances can range from five minutes (i.e. free-play) to
several hours (i.e. home observation) and is suitable for use in both laboratory and
community settings. The AMBIANCE can also be scored from caregiver-infant
interactions recorded during the reunion episodes of SSP. The AMBIANCE coding
system involves first tallying all instances of atypical caregiver behaviours and then
assigning a global level of disrupted communication using a 7-point scale. Scores of 1 to
4 indicate non-existent to moderate levels of disrupted communication while scores of 5
or greater indicate high levels of disruptive behaviour with few to no ameliorating
features (Bronfman, Parsons & Lyons-Ruth, 1999; Madigan et al., 2006). A binary
classification of disrupted communication (scores of 5–7) or not disrupted (scores of 1–
4) is also given (Madigan et al.).
In order to become reliable in this instrument, coders must complete a three-day
workshop conducted in the Cambridge, MA lab of AMBIANCE co-creators Drs.
Bronfman, Lyons-Ruth and their colleagues. Prospective coders then have the
opportunity to, first practice-code a set of 18 training tapes and second, code an
additional set of 18 tapes that are subsequently scored by Dr. Lyons-Ruth for reliability
computation. AMBIANCE has been used with young children ranging from 12 months
to 6 years (Bronfman, Parsons & Lyons-Ruth, 1999; Forbes, Evans, Moran & Pederson,
2007; Madigan et al., 2006).
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Psychometrics have been reported in numerous studies (see Table 2). A validity
meta-analysis by Madigan and colleagues (2006) reported a stability coefficient of .56
(N = 203; .56) over time periods ranging from 10 to 72 months. The AMBIANCE has
been used in numerous studies, including investigating how mothers with borderline
personality disorder relate to their infants (Hobson et al., 2009); differentiating between
the attachment responses of male and female 18-month olds to frightening maternal
behaviour (David & Lyons-Ruth, 2005); exploring whether maternal representations of
the unborn child predict later attachment and disrupted interactions (Crawford & Benoit,
2009); and examining atypical paternal behaviour and the infant-father attachment
relationship (Madigan, Benoit & Boucher, 2011). Though commonly applied to
exploratory and longitudinal research, the AMBIANCE has been used as an indicator of
change in disrupted behavior following an intervention testing the efficacy a feeding
focused program versus Modified Interaction Guidance in dyads with feeding problems
(Madigan, Hawkins, Goldberg & Benoit, 2006). The investigators reported a significant
decrease in the total display of disrupted caregiver behaviors, as well as a change in
classification from disrupted to not disrupted, after receiving a feeding focused program.
Massie-Campbell Scale of Mother-Infant Attachment Indicators During Stress
Normative infants, when stressed, seek out their caregivers for protection;
conversely, caregivers seek out and comfort their infants when they perceive them to be
in danger or in distress (Bowlby, 1988). The Massie-Campbell Scale of Mother-Infant
Attachment Indicators During Stress—also known as the Attachment During Stress
(ADS) scale—is a one-page guide to standardized observation of parent-infant
attachment behaviours in the context of mild to moderately stressful situations (i.e.
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dressing, bathing, playing, family mealtimes, medical examinations, and the reunion
episodes of the strange situation procedure) (Massie & Campbell, 1983). The ADS scale
is composed of two sub-scales: the first of which measures infant attachment behaviours
during the stressful event while the second measures the caregiver’s response to the
infant’s stress. Each subscale is comprised of seven key parameters characteristic of
typical attachment behaviour, namely, holding, gazing, vocalizing, touching A (i.e.
infant clinging), touching B (i.e. infant withdrawal contact), affect and proximity
(Massie & Campbell). The seven behaviours are scored using a 5-point scale where
scores at the lower end (e.g. 1 or 2) indicated less proximity and more avoidance
behaviour; scores of 3 or 4 indicate typical attachment behaviour (i.e. use of the
attachment figure as a secure base); and scores at the high end (e.g. 5) reflect clinging
and abnormally anxious behavior—suggesting an unusually strong reaction to stress.
With this scoring strategy the frequency of behaviour is tallied and attachment is
classified as either secure, insecure resistant, or insecure avoidant. The scale does
include the more recently described pattern of disorganized attachment. For example, in
assessing gaze, an infant who always looks away from his mother’s face would be
assigned a score of 1; an infant who occasionally looks at his mother’s face would be
assigned a 3; and an infant whose gaze fixates on his mother’s face for unusually long
periods of time would be assigned a 5. If one member rates at 1 or 2 on a given
behaviour and the other scores 5, a likely indication of asynchrony exists within the
dyad. Deriving a single or "correct" score is not the intention of the scale. The most
productive way to interpret ADS ratings is to use the attachment indicators as guides to
the adequacy of interaction in a given mother-infant pair. A recent validation study
97

conducted by Cárcamo and colleagues (2013) described a strategy whereby each
attachment behaviour was given the requisite score of 1 through 5: if 50% of scores were
coded as 1 or 2, the attachment was classified as insecure avoidant (A); if more than
50% of scores were coded as 3 or 4 then the behaviour was classified as securely
attached (B); if 50% of the scores were placed in 5, the behaviour was classified as
insecure resistant (C).
The ADS is for use with infants from birth to 18 months and can be scored live
(i.e. during a paediatric examination) or from video recorded interactions (Massie &
Campbell, 1983). Training is self-guided. The 50-page manual and score sheets can be
obtained from http://www.adsscale.com/. Time required for scoring the ADS varies
depending upon the length of observances (Cárcamo, van Ijzendoorn, Vermeer & van
der Veer, 2013).
To date, the ADS has seldom been used in research but has been widely utilized
in paediatric clinical settings (Cárcamo, van Ijzendoorn, Vermeer & van der Veer,
2013). As part of a Chilean attachment assessment and intervention program, the ADS
has been used on a large scale with approximately 200,000 dyads to identify problematic
attachment behaviours during regular infant check-ups at 4 and 12 months (Causadias,
Sroufe & Herreros, 2011). Chan (1987) utilized the ADS in a study that tested the
efficacy of a maternal-sensitivity intervention with a group of adoptive and biological
mothers. The ADS has also been used to assess the risk for compromised mother-infant
interactions in women with HIV (Hale, Holditch-Davis, D'Auria, & Shandor Miles,
1999). Psychometric data for the ADS scale has begun to accumulate. Most recently,
Cárcamo and colleagues (2013) examined the rigor and applicability of the ADS through
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ascertaining its convergent and concurrent validity in comparison with the SSP and
Ainsworth’s Maternal Sensitivity Scales (see table 2). The authors noted that, while the
ADS was suitable for distinguishing between the securely and insecurely attached dyads
as well as between sensitive and less sensitive mothers, the measure failed to identify
resistantly attached children.
Risky Situation Procedure
Ainsworth’s (1978) early attachment research touted the importance of fathers as
attachment figures, yet infant-father attachment remains relatively understudied.
Subsequent research has indicated that father-infant attachment is different from that of
mother-infant attachment but equally important to healthy development (Paquette, 2004;
Paquette & Bigras, 2010). Although the SSP has been used with fathers, its low stability,
transmissibility and predictability of the father–child attachment relationship has been
criticized (van IJzendoorn, 1995; Youngblade, Park, & Belsky, 1993). Given that the
SSP is less valid for assessing father–child attachment, an alternative strategy is
necessary. Paquette has theorized father-child attachment is complementary to the
“activation relationship,” which conceptualizes a) the affective bond that permits
children’s exploratory behaviour and b) parental behaviour in relation to or during child
exploration of the environment. The father-child activation relationship is characterized
by physical, rough-and-tumble play that encourages development of competitive skills
and risk-taking while also ensuring the child’s safety (Paquette, 2004; Paquette &
Bigras, 2010).
Paquette and Bigras (2010) developed the Risky Situation (RS) Procedure, which
does not assess attachment security but rather the father-centric activation relationship.
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The RS is a 20-min standardized observational procedure, taking place in an unfamiliar
setting with toys, a small stepladder and in the presence of a stranger. The RS procedure
is separated into six structured episodes during which the child is presented first with a
social risk (an increasingly intrusive male stranger), then with a physical risk (a set of
stairs) which he/she is forbidden by the parent to climb. The six stages are as follows: 1)
the child is left alone with the father in a room with toys; 2) the stranger enters the room
and begins to engage in parallel play without interacting (unless the child initiates
interaction); 3) the stranger initiates contact if the child has not already done so and
proposes, first, that they play together but, later, becomes silent again and carries out
ﬁve increasingly intrusive sub-stages; 4) the toys are collected and a stepladder with two
attractive toys attached to its top rung is uncovered—if child has not yet started climbing
the stepladder within 90 seconds, the stranger gives the child permission to climb the
ladder should the child desire to do so; 5) the stranger asks the father to encourage the
child to climb up to get one of the toys and to climb back down; 6) the two attractive
toys are once again hung at the top of the ladder. The child is thus encouraged to take
progressive risks in order to trigger the activation system (i.e. a balance between
exploration of the environment and acceptance by the child of limits imposed by the
significant parent). The father is asked not to interact with the child and particularly not
to encourage the child to explore; however, he is permitted to comfort the child at any
time and is requested to ensure the child’s safety and protection.
The 6 stages are video recorded for coding, with each case taking typically 30
minutes to compete (Paquette & Bigras, 2010). The coding framework consists of 5
criteria: indicators of withdrawal/hyper sociability with respect to the stranger; taking
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initiative involving the stranger (social risk); spontaneous use of the stepladder (physical
risk); caution/lack of caution; and obedience of limits set by the father. Children are
assigned an activation score between 0 and 5 based on how much of the child’s
behaviour corresponds to the activated category. Children are classified according to one
of the three activation types: underactivated, activated, and overactivated. Lower scores
tend to reflect overactivated or underactivated profiles, while the higher scores reflect a
more balanced and well-adjusted activation relationship with their fathers. Under
normative circumstances, activated children appear confident, autonomous yet practical
in exploration, and obedient when their parents set limits (Gaumon & Paquette, 2013;
Paquette & Bigras, 2010).
The RS procedure was designed for ease of use by clinicians as well as
researchers (Paquette & Bigras, 2010). The full RS protocol and details regarding
training are available from co-developer Dr. Paquette (daniel.paquette@umontreal.ca).
Two procedures have been validated: one for children 12 to 18 months old (Paquette &
Bigras, 2010) and the other for preschoolers aged 2 to 5 years (Gaumon & Paquette,
2013). Given its newness, use of the RS has been limited mostly to exploratory research
(Gaumon & Paquette, 2013). For example, the RS was used to explore whether father–
child rough-and-tumble play is associated with attachment or activation relationships
(Paquette & Dumont, 2013a); to assess the link between father-child activation
relationship, sex differences, and attachment disorganization in toddlerhood (Paquette &
Dumont, 2013b); and to measure the impact of the father-child activation relationship on
internalizing disorders in preschool (Gaumon & Paquette, 2013). In a study of validity,
Dumont & Paquette (2013) reported that activation and attachment were not
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signiﬁcantly related (r = 0.09), thereby providing further evidence that the RS procedure
evaluates a different construct from the Strange Situation and that the activation
relationship reflects the history of parent-child interactions rather than child
characteristics in isolation. Future directions for research involving the RS include
validation with both parents simultaneously to help identify mothers’ and fathers’ unique
contributions to children’s development (Dumont & Paquette, 2013).
Discussion
The attachment quality assessment tools discussed here have numerous strengths
along with some limitations. Although the Strange Situation Procedure is the criterion
measure for assessing caregiver-infant attachment quality (and the only measure which
classifies type of security), it is a labour-intensive procedure. Moreover, the SSP may be
a stressful experience for children, rendering it unsuitable for research requiring multiple
assessments. Moreover, since the procedure can only be repeated every 6 months it may
not be amenable to intervention research. Therefore, alternative approaches for assessing
attachment necessitate exploration.
Advantages and Limitations
A major strength is that the SSP, Attachment Q-Sort, Toddler Attachment Sort45, CARE-Index, Atypical Maternal Behavior Instrument for Assessment and
Classification, Massie-Campbell’s Attachment During Stress Scale, and Risky Situation
Procedure are all grounded in theoretical foundations of attachment that emphasize the
importance of sensitive and consistent caregiving behaviours for enhancing caregiverinfant relationship quality and, in turn, promoting optimal child development. All of the
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measures discussed are dyadic constructs. The SSP, ADS Scale, AMBIANCE (if scored
during the reunion episodes of the SSP) and RS Procedure all introduce perturbations
designed to activate a child’s attachment behavioural system. While the SSP, ADS
Scale, AMBIANCE can be used to assess a child’s attachment security (i.e.
differentiating between securely and insecurely attached dyads), the RS Procedure
focuses more on evaluating the paternal activation relationship. The AQS and TAS-45
utilize infant exploratory behaviours that are correlated with the secure base concept.
The CARE-Index, which measures caregiver sensitivity within the context of dyadic
relationship, is strongly linked with attachment outcomes (Crittenden, 2005). Reliability
and validity have been widely reported for the SSP, AQS, CARE-Index, while the TAS45 and RS Procedure (the most recently developed measures) have received the minimal
psychometric evaluation. Tables 1 and 2 provide a comparison and summary of
advantages and limitations of all the assessment tools and associated psychometric
characteristics.
Training Requirements
Training and passing a reliability test is required for administration and scoring
of each tool, though the scope of training may be viewed as either a strength or a
limitation. Because attachment theory is complex, specialized skills are required to
deliver assessment procedures and to observe and interpret dyadic behaviours. Since
measures of attachment quality such as the SSP, Attachment Q-Sort, AMBIANCE and
RS Procedure require a thorough knowledge of attachment theory, extensive training
from a recognized expert (including travel to training destinations), and active
maintenance of assessment skills, undertaking instruction in these assessment tools
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constitutes a costly and time consuming endeavour. Alternatively, the same extent of
preparation is not required for the TAS-45; instead, training for this tool involves a selfadministered, computer-based program and passing of a reliability test. This benefit may
be balanced by the relative newness of the tool and comparably limited availability of
data on reliability and validity. Moreover, given that the ADS Scale is self-taught via
training manual and passing a reliability test is not required, the limitations of this tool
potentially affect the veracity of results unless these are coded with assiduous attention.
Administration Procedure
An assessment tool’s feasibility is largely dependent upon administration
procedure, equipment and scoring requirements. Simple administration, few equipment
requirements, and brief scoring make the CARE-Index, TAS-45, AMBIANCE and ADS
particularly amenable for use in both practice and research settings. Conversely, the SSP
and RS Procedure are more setting-specific and must be administered in a laboratory for
recording of dyads. Although great deal of time is needed for caregiver-child
observation, observers administering the AQS and TAS-45 may remain unobtrusive.
Given that the AQS and TAS-45 observations take place in the home, these measures
may have a higher degree of ecological validity when compared to lab-based procedures.
The ADS was designed for ease of use in a busy clinical setting, and although it may
lack some of the conceptual rigor (due to self-guided training) of the other instruments
described, this self-contained and rapidly scored scale may be a useful screening tool for
detecting problematic attachments. Although all of the assessments described here have
been used with mothers and infants in a variety of contexts, only the RS Procedure was
designed to assess specific aspects unique to the father-child attachment relationship.
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Research and Practice Implications
Given that specific tools assess different aspects of the caregiver-child
relationship, it is reasonable to conclude that no universally “perfect” tool exists for
conclusively differentiating between high-risk and low-risk dyads (Crittenden, 2005).
Since all of the assessment tools discussed differ with regards to feasibility of use,
degree of training required, ease of administration, complexity of analysis, and overall
purpose of assessment, no one tool can necessarily be recommended over the others.
For investigators and clinicians seeking the most appropriate assessment tool for
research or practice, a number of factors should be considered, including the
measurement’s conceptual foundations, evidence of psychometrics, feasibility of
training requirements, equipment and setting required to administer, length of time to
code/interpret results, previous use in caregiver and infant populations (i.e. ethnic
groups, high-risk mothers, high-risk infants, fathers), and financial requirements (i.e.
measurement copyright, equipment, setting, cost of coder training). Care must also be
taken in using the tool in a manner that is consistent with its intended design. For
instance, using a tool or one age range in earlier or later ages, or incorporating new
measures, procedures, coding systems into a pre-existing tool without prior validation
must be avoided.
Conclusion
Caregiving is a vitally important social role: Successful caregiving is a principal
factor in promoting children’s emotional, cognitive, and psychosocial development
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
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interaction characteristics and attachment styles may put children at risk for significant
challenges later in life. Assessment tools designed to evaluate different aspects of
relationships within the context of attachment 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.
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Table 1. Comparison of Measurements of Attachment Quality
Measure

Training required

Administration
procedure

Equipment and cost

Ainsworth Strange
Situation Procedure
(SSP)

-- Extensive training
(5 – 10 days)

-- Very costly, lab
setting, multiple staff
and video recording
equipment required

9 - 20 months

Attachment Q-sort

+ Some training

-- Labor intensive, at
least 3 staff are
required, data
collection (20 min),
time required for
scoring moderate
(varies depending on
experience of the
coder)
--Data collection
procedure lengthy (3
hours), time required
for scoring moderate
(45 min)

+ More cost efficient
than the SSP

1 – 5 years

Toddler Attachment
Sort (TAS-45)

+ Some training

+ Moderately costly,
requires computer
and specific TAS
software

18 – 36 months

CARE-Index

-- Extensive training
(8 days) & ongoing
reliability checks

-- Data collection
procedure lengthy
(60 -90 min)
+ Scoring brief (10
min)
+Data collection
brief (3 – 5), time
required for scoring
moderate (15 -20
min)

+ Low cost, requires
video recording
equipment

Infant Index: birth 15 months
Toddler Index: 15
months-3 years

AMBIANCE

+ Brief training (3
days)

+ Convenience of
self guided training
--Reliability test not
required for coding

-- Can be very costly
if conducted in
conjunction with the
SSP
+ Lower cost if
interactions video
recorded during free
play interaction
+ Low cost, requires
video recording
-- Can be very costly
if conducted in
conjunction with the
SSP

12 – 24 months

Massie-Campbell
Scale of MotherInfant Attachment
Indicators During
Stress (ADS)

- - Can be labor
intensive if
conducted in
conjunction with SSP
+ Data collection
brief if interactions
recorded during freeplay (5 min)
+ Can be scored
during live
observation or via
videotaped
interactions
-- Can be labor
intensive if
conducted in
conjunction with SSP

Risky Situation (RS)
Procedure

---Extensive training

+Collection
procedure (20 min);
time required for
scoring moderate (30
min)

-- Can be costly, lab
setting, staff and
video recording
equipment required

12 – 18 months
2 – 5 years

Note. (+) advantages, (-) disadvantages
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Child’s age

Birth – 18 months

Table 2. Psychometrics of Attachment Assessment Tools

Ainsworth
Strange Situation
Procedure (SSP)

Reliability
Internal
Test-Retest
Consistency
α= .78 - .88
Not available
(Goldberg et al.,
1986).

Validity
Concurrent

Inter-Rater

Predictive

Convergent

100% agreement
at level of
classification
(Goossens,
1986).
Subscale range:
ρ=.93 - ρ=.97
(Ainsworth et al.,
1978).
Subscale range:
r=.87r=.97 (Takahashi,
1986).
r=.89 to .98
(Akdemir et al.,
2009).
к = 0.67.
(Svanberg et al.,
2010).

Securely attached
infants at 18
months found to
be more
enthusiastic,
cooperative and,
more competent
than insecurely
attached infants
when assessed
with the Bayley
MDI Scales at 2
years of age
(Matas et al.,
1978).

r = .36 with AQS
(van Dam &
Holland, 1988).

Not available

Attachment Qsort

Not available

Not available

r=.53-.72
(Vaughn &
Waters, 1990) .

AQS applied to
children at age 15
months and
compared with
indicators of
socioemotional
development at
age 5 (Smeekens
et al., 2009).

Not available

r= .31 with
security as
derived from the
SSP
r= .39 with
maternal
sensitivity
r= .22 with social
competence in
peer relations
(van Ijzendoorn
et al., 2004).

Toddler
Attachment Sort
(TAS-45)

Not available

Not available

82% (Zaslow et
al., 2009).
r = .83 for
security scores; r
= .92 for
dependence
scores; 100%
agreement on
classification
(Spieker, 2011).

Not available

Not available

Not available

CARE-Index

Not available

r= .58 for
maternal
interactive style
r= .43 for infant
interactive style
(Kemppinen et
al., 2006).

κ=.73 (Leventhal
et al., 2004)
α=.84-.95 (Azar,
et al., 2007).
83%-90%
(Crittenden &
DiLalla, 1988).
ICC=.95 (Mullick
et al., 2001).
r = .87,
(Svanberg et al.,
2010).
80% agreement;
ICC = .90 for
maternal
sensitivity
(Kenny et al.,
2013).

Not available

Not available

Not available

AMBIANCE

ICC: Total
Atypical
Behavior Score ri
= .67
Subscale range:
ri = .73 - ri = .84,
Failure of Repair
Scale k = .74,
Level of
Disrupted

54% of mothers
classiﬁed as
disrupted at 4
months
maintained a
stable
classiﬁcation of
disrupted at 14
months &
whereas 86%

85% agreement
on disrupted vs.
non-disruptive
classification;
r=.77 for level of
disrupted
communication
(Madigan,
Benoit, Boucher,
2011).

Not available

r = .35 with
disorganized
attachment via
the SSP; r = .20
with maternal
unresolved loss
or trauma on the
Adult Attachment
Interview
(Madigan et al.,

Not available
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Communicatio
n Scale k = .93
Disrupted
Communication
Classification
Agreement =
87%, k = .73
(Lyons-Ruth,
Bronfman &
Parsons, 1999).
ICC: Total
Atypical
Behavior Score ri
= .75,
Subscale range: ri
= .73 - ri = .84
(David & LyonsRuth, 2005).

maintained a
classiﬁcation of
not-disrupted
from 4 - 14
months (Kelly et
al., 2003).

83% (k= .67)
(Madigan et al.,
2007).
100% agreement
on disrupted vs.
non-disruptive
classification;
r=.79 for total
score (Madigan et
al., 2013).
r=.73 - .84 for
total score
(Lyons-Ruth et
al., 2013).

Massie-Campbell
Scale of MotherInfant
Attachment
Indicators During
Stress (ADS)

Maternal Scale, α
=. 73; Infant
Scale, α = .70
(Hale et al,
1999).

Not available

k = .87 and .99
(Cárcamo et al.,
2013).
71% for infant
subscale; 95% for
caregiver
subscale
(Cárcamo et al.,
2013).

Not available

Mothers of
securely attached
infants (measured
by the ADS)
displayed more
sensitivity as
measured by
Ainsworth’s
Maternal
sensitivity scales
(Cárcamo et al.,
2013).

Cárcamo and
colleagues
reported that at
the level of
secure vs. nonsecure attachment
ADS was
significantly
associated with
the attachment
classification by
the SSP; χ² (1, N
= 69) = 13.20, p
< .001, d=0.96.

Risky Situation
(RS) Procedure

ICC = 0.93 (p<
.001) for the
activation score
(Dumont &
Paquette, 2013a).

70% between the
12–18-month
version and the
preschool version
(24-54 months)
(Gaumon &
Paquette, 2013).

90% agreement
(Gaumon &
Paquette, 2013).
82% (Dumont &
Paquette, 2013a).

RS scores (12 –
18 months)
predicted
children’s socioemotional
development
measured by the
Social
Competence and
Behaviour
Evaluation Scale
(30 – 36 months).
Children who
were optimally
activated were
less depressed,
less anxious, less
isolated and less
dependent
(Dumont &
Paquette, 2013).

Not available

Not available
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2013).
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MANUSCRIPT THREE
	
  

Caregiver-Infant Interaction Quality: A Review of Observational Assessment Tools
Abstract: The relationship between caregiver (usually maternal) infant interaction 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
or child protection services. The accurate and appropriate assessment of caregiver-infant
interaction attachment is critical for early recognition of problematic relations and for to
informing suitable treatment modalities. Evaluating the quality of the caregiver-infant
relationship poses a challenge for researchers and clinicians seeking to explore the
association between infant development and the quality of early caregiving experiences.
This paper describes and compares the most commonly used measures of caregiverinfant interaction, including the Parent-Child Interaction Scales, Mutual Regulation
Scales, Parent-Child Early Relationship Assessment, Mother-Infant Communication
Screening, Ainsworth Maternal Sensitivity Scales, Maternal Behaviour Q-sort, and the
Emotional Availability Scales.

Keywords: caregiver-infant interaction; quantitative measures; observational measures

122

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
a strategy for identifying anomalous caregiving practices and intervening to 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 caregiverinfant 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 assessment tools and promote effective interventions.
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, Health and Psychosocial Instruments databases were
searched to identify observational tools for assessing the essential components of
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caregiving quality. Descriptive information, a summary 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: a) conceptual framework consistent
with optimal caregiving quality; b) applicability of use in either research or a primary
health care setting; c) documentation in peer-reviewed publications; and 4) evidence of
validity and reliability. The measures reviewed include the following: Parent-Child
Interaction Scales, Mutual Regulation Scales, Parent-Child Early Relationship
Assessment, Mother-Infant Communication Screening, Ainsworth Maternal Sensitivity
Scales, Maternal Behaviour Q-sort, and the Emotional Availability Scales. Each of these
measures assesses an essential component of caregiving such as caregiver sensitivity,
contiguity of response, dyadic synchrony, and communication. 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 individuals is
a basic component of human nature (Bowlby, 1988). Caregiving and careseeking are
indispensible 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 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).
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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;
Claussen & Crittenden, 2000). 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 send clear cues regarding needs
and respond to their caregivers’ attempts to interact and alleviate distress. It is the
caregiver’s responsibility to manage the interaction and adapt appropriate behaviours,
ensuring that interactions become contingent. If both caregivers and infants fulfil these
responsibilities, positive interactions are likely to occur (Barnard & Eyres, 1979).
In Tronick and Weinberg’s (1994) Mutual Regulation Model (MRM), infant
communication is emphasized because infants are biologically predisposed to
communicate with their primary caregivers to foster their caregivers’ awareness to their
affective state. Within the caregiver-infant dyad, interaction is bi-directional and
mutually regulated toward a state of reciprocity wherein each participant actively
modulates his or her own interactions by responding to his or her partner’s affective and
behavioural displays. Consequently, the affective communications of one partner
changes the emotional experience and behaviour of the other (Tronick, 1989). As a
result, the mutual regulation process depends on the infant and mother’s ability to
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mutually regulate by identifying, interpreting and appropriately responding to each
other’s affect and behaviour (Weinberg & Tronick, 1994; Weinberg et al., 2006).
There are many parallels in these perspectives. Each posits that the infant is
competent (e.g., does not merely passively receive care) (Weinberg, Olson, Beeghly, &
Tronick, 2006) and that both caregiver and child play distinct and active roles in
developing the relationship; nonetheless the caregiver takes on the majority of the
responsibility (Crittenden, 2008; Weinberg et al., 2006). Another commonality is that
children’s behaviour is organized, goal directed and sensitive to
contextual/environmental input. Each theory also specifies the predictive patterns of
caregiver-child behaviour 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
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Caregiver-Infant Interaction Assessment Tools
Parent-Child Interaction Scales
Caregiver-infant interaction quality can be measured via the observational
Parent-Child Interaction (PCI) Teaching and Feeding Scales (Sumner & Spietz, 1994a;
Sumner & Spietz, 1994b). Considered to be the gold standard for use in measuring
caregiver-infant interaction quality, the NCAST (Nursing Child Assessment Satellite
Training) Database has a collection of normative data on 2100 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, remain
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 behaviours assessed are clearly specified, and the judgments on behaviour 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 between caregiver and child aged birth to 36 months. Observation of
the teaching interaction typically takes approximately 10 minutes (Sumner & Spietz,
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1994b). The Feeding Scale--containing 76 binary items--is used to assess a pre-defined
set of behaviours within the context of the feeding interaction with infants from birth to
one year of age (Sumner & Spietz, 1994a). Observation of the feeding interaction takes
approximately 30 minutes. Training (typically delivered in a two to six 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 reliability for research purposes
(Sumner & Spietz, 1994a; Sumner & Spietz, 1994b). Information on training in the PCI
Scales is available from http://www.ncast.org/.
The PCI Scales are the most widely used scales 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 is 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 behaviour (i.e. Parental Sensitivity to Cues, Child Clarity of Cues) and testretest 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 caregiverinfant interaction 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; N. Letourneau, 2001; Sadler,
Swartz, & Ryan-Krause, 2003), substance abusing mothers (Suchman et al., 2010) and
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with fathers (Brophy-Herb et al., 1999; Goodman, 2008; Benzies et al., 2013). 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. The MRSS and IRSS evaluate
specific aspects of caregiver and infant behaviours 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, Als, Adamson, Wise, & Brazelton, 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 paradigm. 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
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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, Olson, Beeghly & Tronick, 2006). With the MRSS, caregiver behaviour is
coded based on six dimensions--namely, proximity to infant, caregiving behaviour, gaze
directionality, vocalizations, touch, and eliciting infant behaviour. In the IRSS, infant
behaviour 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 mismatched states between mothers and infants by calculating
the proportion of the interaction spent simultaneously attending either social play or
attending to an object jointly. Scoring of the MRSS and IRSS is typically done through a
multi-coder approach where each coder assesses specific dimensions of mother-infant
interaction (i.e. one coder looks at gaze directionality, and another codes
vocalizations)(Tronick et al., 1978; Weinberg & Tronick, 1994; Weinberg, Beeghly,
Olson, & Tronick, 2008).
Researchers have used the MRSS and IRSS in studies involving depressed and
anxious mothers (Weinberg & Tronick, 1998; Weinberg et al., 2006), mothers with
panic disorders (Weinberg et al., 2008), premature infants (Fuertes, Faria, Soares, &
Crittenden, 2009), and alcohol-exposed infants (Lowe, Hanmaker, & Aragon, 2006).
The MRSS and IRSS have also been used for assessing interaction quality between
mothers and infants with orofacial clefts (Lowe et al., 2006) and in identifying gender
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differences and emotional expressivity and self-regulation in 6 month olds (Lowe et al.,
2006).
Parent-Child Early Relationship Assessment
The Parent-Child Early Relationship Assessment (PCERA) measures caregiverchild 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 behaviours selected for
inclusion in PCERA are based on a conceptual framework derived from various
perspectives spanning multiple disciplines such as psychodynamics, developmental
psychology, attachment theory and cognitive-linguistics, as well as developmental
studies and clinical observations of high-risk and well functioning mother-child dyads
(Clark et al., 1997; Clark, 1999). The PCERA captures four dimensions of the caregiverchild interaction: the child’s experience with the caregiver; the caregiver’s experience
with the child; the affective and behavioural 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 has proven a valuable
tool for use with families who may be at high risk for exhibiting early disturbed
relationship patterns, in intervention or outcome studies, and in research seeking to
establish a link between caregiver-infant interaction quality in high-risk groups (Clark et
al., 1997; Clark, 1999).
The PCERA employs a videotape-based scoring system where mothers and
infants are recorded for 5 minutes while engaging in developmentally salient interaction
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(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 behaviour, 28 related to child behaviour, and 8 related to dyadic
characteristics. Examples of parental assessment 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
assessment variables include alertness/interest, social initiative and responsiveness, selfregulation, communicative competence, and soothability. Dyad assessment is based on
variables such as mutual enjoyment, joint attention, reciprocity, dyadic
disorganization/dysregulation, and state similarity (Clark et al., 1997; Clark, 1999). 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 training 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 et al., 1997; Clark, 1999). The PCERA has been used to assess caregiver-child
interaction within the context of high-risk populations such as cocaine abusing mothers ,
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 oesophageal atresia (Faugli, Aamodt, Bjørnland, Emblem, &
Diseth, 2005).
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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 evaluation of interactive mother-infant
behaviour that may help to identify high-risk situations and, thus, aid in qualifying
subjects for early interventions (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 selftaught 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 materials 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 behaviour observed during the interview include language and synchrony, distress,
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feeding, play or neutral state, and rest. Each subscale contains 3 to 8 items scored on a 5point Likert scale where higher scores indicate more positive caregiver behaviour. One
such variable from the language and synchrony subscale asks if the caregiver praises the
child. The five response options to this variable are as follows: 1) very negative
comments, 2) negative comments, 3) rare or no praising, 4) praised at least a few times,
and 5) praised 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).
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, nonstandardized 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 insensitive, 3 = insensitive, 5 =
inconsistently sensitive, 7 = sensitive, and 9 = highly sensitive) (Ainsworth et al., 1974).
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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 behaviour. A score of seven or above is recognized
as well-functioning interaction (Ainsworth, Bell, & Stayton, 1974).
Since Ainsworth developed the AMSS through extended periods of naturalistic
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 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 the coding the AMSS, details are not well described in the literature;
however, a conceptual grasp of attachment, maternal sensitivity and experience in
observing caregiver-child interactions are advantageous (Stiles, 2004).
Psychometrics data for the AMSS have been reported (see table). The AMSS has
been used to examine maternal sensitivity in numerous studies including in assessing the
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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, 2006); comparing paternal sensitivity in primary and
non-primary care giving fathers (Lewis et al., 2009); and testing the supposition that
maternal interactive behaviour 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 Behaviour Q-sort (MBQS)
The 90-item Maternal Behaviour 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) that depicts an aspect of maternal behaviour
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), attentiveness (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
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task thereby simulating a more realistic everyday scenario. According to Pederson &
Moran (1995), this high-demand situation is necessary 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
attentions. Observation times range from 2- 4 hours (Pederson & Moran, 1995).
Upon completing the observation, the observer then sorts the behavioural
description cards into one of nine piles designated from least characteristic (pile one) of
the mother’s behaviour to most characteristic (pile nine). Behaviours 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 though
9 to correspond with pile allocation) and 10 columns (Pederson, Moran & Bento, 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 behavioural item’s scored) with the expertestablished 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).
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
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addition to the standard 90-item sort there is 72-item sort and a further abbreviated 25item 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 used
with caution (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 et al., 1990; Pederson & Moran, 1995, 1996).
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 developmentally delayed infants (Moran, Pederson, Pettit
& Krupka, 1992). To date, the MBQS has been used predominantly in 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
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 externalizing and internalizing
symptoms.
Emotional Availability (EA) Scales
Biringen’s (2000) 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 supposition that emotion was “sensitive barometer”
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of the relationship between a parent and a child (Emde & Easterbrooks, 1985, p. 80)-emotional availability 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 emotional experience (Biringen, 2000;
Biringen & Robinson, 1991). The prototypically emotionally available caregiver
engages in a sensitive, structuring, non-intrusive, and non-hostile style of caregiving.
This approach both promotes the child’s self-expression, facilitates 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 & Robinson, 1991; Easterbrooks & Biringen, 2000).
The EAS consist of six subscales: four that focus on caregiver behaviour (e.g.
sensitivity, structuring, non-intrusiveness, and non-hostility) and two that focus on child
behaviour (e.g. responsiveness to caregiver and involvement of caregiver) (Biringen,
2000; Biringen, 2008). Although each of the six subscales assesses the behaviour of one
partner, these are not necessarily regarded as individual characteristics but, instead, as
characteristics of a specific relationship (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 nonoptimal (1) to optimal (5); non-intrusiveness ranges from intrusive (1)
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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, Robinson & Emde, 1998). Higher scores reflect better overall
quality of the affective relationship between parent and child (Biringen, 2004).
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, structured 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 specifications presented in the scoring manual (Biringen, Robinson &
Emde, 1998). Observation times should 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, nonvideo-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 interlaboratory reliability (e.g. interrater reliability with a central collection of video140

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).
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). Studies have demonstrated concurrent
validity with mother-child attachment security using the Strange Situation (Easterbrooks
& Biringen, 2000; Easterbrooks, Biesecker, & Lyons-Ruth, 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 blindness (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 usefulness and have been
employed in varying cultural contexts in over 20 countries, including North American,
European and Asian nations (Aviezer, Sagi, Joels, & Ziv, 1999; Howes & Obregon,
2009; Chaudhuri & Easterbrooks, 2009).
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Discussion
The assessment approaches discussed each have unique properties, limitations
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 Behaviour
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 behaviours for enhancing caregiver-infant relationship quality and,
in turn, promoting optimal child development. Tables 1 and 2 provide side-by-side
comparison of all the assessment tools and associated psychometric characteristics. 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 behaviours. As such, the PCI Scales, MRSS and
IRSS, PCERA, AMSS, MBQS and EAS require thorough training from a certified
instructor--an endeavour that can be costly and time consuming, especially considering
the expenditures associated with travelling to and participating in multi-day workshops.
However, these rigorous training procedures, the demonstration of continued practice
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and competence 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
particulary amenable for use as a screening tool in busy clinical setting where a more
complex assessment approach may be time- and cost-prohibitive. Another issue
requiring consideration when comparing the various caregiver-infant interaction
assessment strategies is coder or observer drift. This refers to a deviation from initial
training procedures causing a change in the interpretation of coding items over time
(Smith, 1986). With the exception of the PCI Scales, which are a more factual coding
scheme since judgments on behaviour are dependent upon occurrence versus nonoccurrence, 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).
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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-recorders), 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 Behaviour 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-recordings 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).
Another important consideration in measurement selection is applicability with
diverse populations (i.e. caregivers from various cultural and ethic backgrounds,
adolescent mothers, infants with disabilities). Although 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
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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 applicability. 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-recordings.
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
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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 conceptually
parallel) aspects of the caregiver-child relationship, it is reasonable to conclude that no
“perfect” tool exists for definitively quantifying the quality 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 assessment. Thus, no one tool can necessarily be
recommended above the others for universal application.
First, investigators and clinicians must consider what assessment or outcome
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 conceptual foundations, psychometrics, feasibility and cost of training,
equipment and setting required to administer, length of time to code/interpret results,
financial requirements (i.e. measurement copyright, equipment, setting, 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
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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 development
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 obersvational 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 requirements, and administration
procedures).

147

Table 1. Comparison of Measurements ofCaregiver-Infant Interaction Quality

Construct of
Interest

Parent
Child
Interaction
(PCI)
Teaching
and Feeding
Scales
Multiple
features of
caregiverinfant
interaction:
sensitivity;
response to
distress;
socialemotional &
cognitive
growth
fostering
activities;
infant clarity
of cues &
responsivene
ss to
caregiver.

Mutual
Regulation
Scales
(MRSS &
IRSS)

ParentChild Early
Relationshi
p
Assessment
(PCERA)

MotherInfant
Communica
tion
Screening
(MICS)

Ainsworth
Maternal
Sensitivity
Scale
(AMSS)

MaternalBehaviour
Q-sort
(MBQS)

Emotional
Availability
(EA) Scales

Synchronicit
y of dyadic
interaction.

Assesses
quality of
feelings and
behavior in
caregiverchild
interactions.

Caregiverinfant
communicati
on disorders.

Caregiver
sensitivity.

Caregiver
sensitivity.

Caregiver
components:
sensitivity,
structuring,
nonintrusiveness
, and nonhostility.
Child
components
are
responsivene
ss to the
caregiver
and the
child’s
involvement
of the
caregiver.

Caregiver
Behaviour or
Dyadic
Behaviour

Dyadic

MRSS
measures
parent
behaviour.
IRSS
measures
infant
behaviour.

Dyadic

Dyadic

Caregiver

Caregiver

Dyadic

Training

2 – 6 day
workshop.

Training
required but
not well
described in
the
literature.

Workshop
(40 hours
over 4 or 5
days).

Self-training
via study
manual

Training
required but
not well
described in
the
literature.

Training
required.
Details
available
from codeveloper
Dr. Greg
Moran
(gmoran2@
uwo.ca).

Training is
offered both
online and in
vivo (3-day
workshops).

Location and
time to
administer

Brief to
administer
(10 min) and
score, can be
scored live
or video
taped

Data
collection
brief.
Scored
micro
analytically,
requires
multi-coder
approach,
live coding
not possible

Data
collection
brief (5
min),
moderate
amount of
time
required for
scoring (20
– 30 min).

Administere
d and during
routine
health
encounter
(10 min).
20-30
minutes
need for
scoring.

Can be
scored
during live
observation
or from
video
recorded
interactions.
Administrati
on and
scoring time
varies,
depends
upon length
of
observance
time

Can be
scored
during live
observation
or from
video
recorded
interactions.
Long
periods of
time
required for
naturalistic
observation
(2 – 4 hours)

Data
collection
brief (20 –
30 min). Can
be scored
from during
live
observation
or from
video
recorded
interactions.

Equipment

Low cost,

Low cost,

Low cost,

Low cost,

Low cost,

Low cost,

Low cost,
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& cost

video
recording
optional

requires
video
recording

requires
video
recording

video
recording
optional

video
recording
optional

video
recording
optional

requires
video
recording

Child’s age

NCATS:
birth -36
months
NCAFS:
birth to 12
months

birth - 12
months

birth - 4
years

birth - 12
months

Age range
not
specified.

Age range
not specified

Infancy/Earl
y Childhood
Version:
Birth - 5
years.
Older Child
Version: 614 years.

Global or
Discrete
Scale

Global

Microanalytic
/discrete

Global

Discrete

Global

Yields
global
sensitivity
score.

Global

Cultural
Application

Thai
families
(Chivanon &
Wacharasin,
2012).
Portuguese
families
(Zuzarte &
Calheiros,
2010).
Japanese
families
(Teramoto et
al., 2010).
Mexican
American
families
(Cabrera et
al., 2009).
Bangladeshi
families
(Frith et al.,
2009).
Aboriginal
families
(Letourneau,
Hungler, &
Fisher,
2005).
Chinese
families
(Zhu et al.,
2007). 3
Hispanic
immigrant
mothers in
the US
(Gaffney et
al., 2001).

No evidence
of use in
non-Western
samples.

No evidence
of use in
non-Western
samples.

No evidence
of use in
non-Western
samples.

Lithuanian
mothers
(Kalinauskie
ne et al.,
2009).
Cameroonia
n families
(Yovsi et al.,
2009).
Vietnamese
and Hmong
mothers
(Foss, 2001).
Dogon
people of
Mali (True
et al., 2001).

Dutch,
Moroccan,
and Turkish
mothers
living in the
Netherlands
(Emmen et
al., 2012).
Chinese
families
(Ding et al.,
2012).

North
American,
European
and Asian
mothers
(Aviezer,
Sagi, Joels,
& Ziv, 1999;
Howes &
Obregon,
2009;
Chaudhuri &
Easterbrooks
, 2009).
US Hispanic
mothers
(Biringen &
Allender,
2011).
Italian
families
(Bornstein et
al, 2011;
Cassibba,
2009)
Finish
mothers
(Flykt et al.,
2012).
Brazilian
families
(Fonseca et
al., 2010).
Mothers in
urban India
(John et al.,
2012).

Publication

194

39

72

Mostly
applied to
clinical
practice.

194

159

123
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Table 2. Psychometrics of Interaction Quality Assessment Tools
Internal Consistency

Reliability
Test-Retest

Validity
Predictive
Concurr
ent
r= .34 with Bayley
r=.44 with HOME
Scales MDI
scales
(Barnard & Eyres,
r=.34 with Bayley
1979)
Scales MDI

Inter-Rater

PCI Teaching
Scale

Individual
subscales α= .50 .80
Total Teaching
scale score α = .87
(Sumner & Speitz,
1994)

r= .85 for Total
Parent score
r= .55 for Infant
Total score
(Sumner & Speitz,
1994)

85% inter-observer
reliability to
administer the
scale for clinical
use
90% inter-observer
reliability for
research purposes
(Sumner & Spietz,
1994a, 1994b)

PCI Feeding Scale

Individual
subscales α= .56 .69
Total Feeding
scale score α = .86
(Sumner & Speitz,
1994)

r= .75 for Total
Parent score
r= .51 for Total
Parent score
(Sumner & Speitz,
1994)

See inter-rater
requirements for
Teaching scale

r= .59 with Bayley
Scales MDI

r=.54 with HOME
scales
r=.28 with Bayley
Scales MDI

Mutual Regulation
Scales (MRSS &
IRSS)

Not available

Not available

76% to 94% for
proximity to infant
75% for caregiving
behaviour
89% to 98% for
gaze directionality
75-96% for
vocalization
80-100% for touch
77-93% for
eliciting infant
behaviour
κ= .79 for gaze
directionality
κ= .85 for
proximity
κ= .82 for gaze
κ= .76 for
vocalizations.

Not available

Not available

Parent-Child Early
Relationship
Assessment
(PCERA)

α= .78 - .91 (Clark,
1999)
α= .83 - .93
(Grych & Clark,
1999)
α= .84 - .91
(Pridham et al.,
2001)
α= .61 - .96.
(Faugli et al.,
2005)

Not available

83% to 97%
(Poehlmann et al.,
2011)
93% (Burns et al.,
1991)
r= .99 (Bystrova et
al., 2009)

Not available

Not available

Mother-Infant
Communication
Screening(MICS)

α= .89 - .94 (Bryne
& Keefe, 2003)

Not available

Not available

Not available

Positively
correlated with
NCAST Teaching
Scale total scores
(Bryne & Keefe,
2003)
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Ainsworth
Maternal
Sensitivity Scale
(AMSS)

α = .81
(Lambermon &
van Ijzendoorn,
1989)

MaternalBehaviour Q-sort
(MBQS)

Not available

Emotional
Availability Scales
(EAS)

α= .67 - .98
(Bornstein et al.,
2006)
α= .71 - .84
(Vliegen, Luyten,
& Biringen, 2009)

ICC = .75 - .92
(Joosen et al.,
2013)
k = .75 (Meins et
al. , 2001)
ICC = .72 - .86
(Kalinauskiene et
al., 2009)
8-month-old
infants (r = .94)
and 12-month-old
infants (r = .95)
(Pederson &
Moran, 1995)
98% (Pederson et
al., 1990)
ICC = .81 (Stiles,
2004)
ICC = .63 – .89
(Lambermon &
van Ijzendoorn,
1989)
ICC = 0.68
(Tharner et al.,
2012)

r = .78 with
attachment as
measured by the
Strange Situation
Procedure
(Ainsworth et al.
1978)
r = .28 with
attachment as
measured by the
Strange Situation
Procedure (De
Wolff & van
Ijzendoorn, 1997)

Not available

r = .71 between 8
to 12 month
(Pederson &
Moran, 1996)

.82 (after 2 hr
home visit)
.85 (after 2 hr
home visit)
(Posada et al.,
1999)
.94 – .95
(Pederson &
Moran, 1995)
r = .84 (Lindhiem,
Bernard & Dozier,
2011)
ICC= .87
(Bordeleau,
Bernier &
Carrier, 2012)
ICC = .80 (Stiles,
2004)

r = .49 with
attachment as
measured by the
Attachment
Behaviour Q-sort
(Moran et al.,
1992)

r= .90 with AMSS
(Pederson et al.,
1990)
r = .55 with AMSS
(Moran et al.,
1992)

.59 to .67 over 5
months (Bornstein
et al., 2006)

86 -100%; k = .81
-1.00 (Aviezer et
al., 1999)
93 - 100%; .76 .96 (Bornstein et
al., 2006)
75% - 100%
(Campbell &
Johnston, 2009)
.80 (Robinson &
Spieker, 1996)
k = .95 – 1.00
(Easterbrooks et
al., 1996)
r = .74 – .93
(Koren-Karie et
al., 2009)
ICC = .70 (Trupe,
2010)
ICC = .84 to .95.
(De Falco et al.,
2009)

Moderate
correlation with
disorganized
attachment in
middle childhood
(p = .046)
(Easterbrooks et
al., 2012)

EA Maternal
Sensitivity, EA
Child
Responsiveness,
and EA Child
Involvement
related to child
attachment using
the Attachment
Behaviour Q-sort
(R2 = .16)
(Altenhofen et al.,
2013)
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MANUSCRIPT FOUR

Challenges and Opportunities in Recruitment of Depressed Mothers: Lessons
Learned from Three Exemplar Studies
Abstract: The negative impact of untreated postpartum depression on the health and
well being of women and their families has been well documented. This underscores
the need for developing and testing effective programs and interventions based on the
best possible evidence. However, research involving women who may feel stigma
over their depression, presents a wide variety of challenges, not the least of which is
inadequate recruitment. Understanding potential barriers for recruitment and adopting
methods to mitigate these challenges is crucial for planning efficient recruitment
strategies. This paper will discuss some of the challenges associated with recruiting
depressed mothers into intervention-based research and describe promising
recruitment strategies uncovered via a realist review of literature. We will also discuss
the lessons learned during the recruitment activities of three exemplar studies of
women with postpartum depression.

Keywords: women’s mental health, postpartum depression, recruitment barriers,
recruitment strategies, realist review
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Introduction
Postpartum mood disorders, such as depression, represent the most frequent
form of maternal morbidity following delivery (Dennis, 2003; Dennis, 2014).
Recruiting depressed mothers for intervention-based research can be a perplexing
endeavour. Insufficient sample sizes limit the generalizability of results and undermine
even the most rigorously designed research. Yet, the populations which may benefit
the most from investigation are often the most difficult to solicit participation from
and a major factor contributing to why some groups are under-represented in mental
health research. Although studies exploring women’s experiences with Postpartum
Depression (PPD) have been conducted (Letourneau et al., 2007), to date research
investigating their support needs, help-seeking barriers and preferred interventions is
limited. This represents a knowledge deficit with grim implications in light of
inadequate screening and treatment rates (Letourneau et al., 2007). While our most
vulnerable citizens are in greatest need of health and support intervention, they are
often the most difficult to recruit. To the best of our knowledge, studies comparing and
exploring recruitment targeting depressed women are missing entirely. This omission
is troubling since depressed mothers are needed to take part in research to ensure that
subsequent interventions are based on the best possible evidence. Accordingly, the
evidence base necessary for optimal care may be lacking. Recruitment challenges are
often exacerbated by intersecting barriers to participation such as stigma, underdiagnosis of PPD, participant burden, and lack of participant resources. Perhaps due to
the debilitating effects of depression, stigma, or participant burden, depressed adults
are especially likely to refuse invitations to participate in research, thus posing a great
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risk to overlooking or underestimating important treatment-relevant correlates of
depression (Thompson, Heller & Rody, 1994). Symptom severity and the deleterious
consequences for children’s development mean that research on early identification,
intervention and treatment of PPD is of paramount importance. The purpose of this
paper is to add to the limited research on strategies to enhance effective recruitment of
depressed women. The authors will discuss some of the challenges associated with
recruiting depressed mothers, promising recruitment strategies uncovered via a realist
literature review, and .lessons learned during the recruitment phases of three exemplar
studies conducted through the CHILD Health Intervention and Longitudinal
Development (CHILD) Studies Program at the University of Calgary, Canada.
Background
Postpartum Depression
Postpartum mood disorders are prominent mental health issues representing the
most frequent form of maternal morbidity following delivery (Dennis, 2003; Dennis,
2014). Postpartum depression (PPD) affects 19.2% of mothers during the first three
months postpartum and 7.1% will experience major depressive episodes (Gaynes et
al., 2005). PPD is characterized by debilitating symptoms such as dysphoria,
emotional lability, insomnia, fatigue, appetite disturbances, feelings of worthlessness
and hopelessness, extreme anxiety, guilt, anhedonia, decreased concentration,
indecisiveness, and, in extreme cases, suicidal ideation (Beck, Records & Rice, 2006;
Dennis, 2003). Depressive symptoms are often exacerbated by low self-esteem,
feelings of loneliness, inability to cope, and perceived maternal incompetence (Dennis,
2003). PPD’s incidence rate is greatest within 12 weeks of delivery; however, onset
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may occur anytime within the first year after birth. Duration is contingent upon the
severity of symptoms and the time and onset of treatment (Dennis, 2003).
Maternal and infant mortality are rare but real consequences of PPD. Some of
the most troubling consequences of PPD are related to the compromised maternalinfant interactions and the resultant risk for poor childhood developmental outcomes
(Righetti-Velema, Bousquet & Manzano, 2003). Poor quality interactions resulting
from PPD place children at risk for future cognitive and developmental challenges
(Beck, Records & Rice, 2006; Righetti-Velema, Bousquet & Manzano). Additionally,
24% to 50% of men whose partners have PPD may also experience depression
(Goodman, Broth, Hall & Stowe, 2008; Pinheiro et al., 2006). The effect of maternal
PPD on marital dysfunction is well documented (Boathe, Pryce & Cox, 1998; Paulson,
Dauber & Leiferman, 2006) and predicts subsequent maternal depressive relapse
(Coyne, Thompson & Palmer, 2002). Not surprisingly, children with 2 depressed
parents are at significantly greater risk for poor developmental outcomes than those
with one affected parent (Brennan, Hammen, Katz & LeBrocque, 2002).
Treatment of PPD
PPD is often underreported and under-diagnosed despite the frequent health
care professional interactions that are typical of the postpartum period. Up to 50% of
mothers with PPD fail to access support (Letourneau et al., 2007). Studies show that
the mothers themselves are the greatest barrier to seeking and receiving support
(Dennis, 2003; Letourneau et al., 2007). Women may feel embarrassment or denial in
relation to disclosing their depressive symptoms. The need to be the “perfect” mother,
stigma associated with mental illness or the misconception that their child will be
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taken away if they are deemed unfit to mother are also barriers (Dennis, 2003;
Letourneau et al., 2007). This is especially unfortunate given the number of effective
PPD treatments such as antidepressant medication, nondirective counseling, cognitive
behavioural therapy, interpersonal psychotherapy, as well as support groups and peer
mentoring (Dennis, 2003).
Methods
A realist review was utilized for identifying academic literature (i.e. systematic
reviews, quantitative and qualitative studies, on the challenges of recruiting
depressed/vulnerable mothers into intervention-based research as well as to describe
effective recruitment strategies. While traditional methods of review may focus on
measuring and reporting program effectiveness, the focus of realist reviews is on
exploration (i.e. what the research describes) rather than appraisal (i.e. a rigourous
critique of the quality of the study). Realist reviews embrace both qualitative and
quantitative research literature and thus allow research to be sorted by relevance of
(i.e. what works for whom, in what circumstances and in what respects) rather than
rigour. Realist reviews are intended to provide a more detailed and practical
understanding of complex social interventions and, therefore, more effective
application of learning from previous programs of research (Pawson, Greenhalgh,
Harvey & Walshe, 2005). The review consisted of a search of several bibliographic
databases (CINAHL, ERIC, EMBASE, MEDLINE, PsychINFO, and Scopus) and
hand searching of journals and bibliographies of retrieved papers. The following terms
were used in the search strategy: (women OR female OR mother* OR maternal) AND
(postpartum depression) AND (recruitment barriers OR recruitment challenges) AND
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(experimental research OR exploratory research OR clinical research). The search
identified 166 publications, 57 of which were included in this review based on
relevance to the topics of challenges associated with recruiting depressed mothers and
promising recruitment strategies. No publication language or date of publication limits
was set during database searches.
The literature search is current to October 2014.
Exemplar Studies
Three exemplar studies, the Mothers Offering Mentorship and Support
(MOMS) Study (Letourneau et al., 2011; Letourneau, Watson, Duffett-Leger,
Hegadoren, & Tryphonopoulos, 2011), Lien MOMS Link (Letourneau, Secco et al. in
review), Professional Interaction Guidance to Improve Maternal-Infant Interaction
Quality of Depressed Mothers (Tryphonopoulos, Letourneau et al. in review) will
illustrate lessons learned during recruitment of depressed mothers in Eastern and
Western Canada.
Exemplar 1: Mothers Offering Mentorship and Support (MOMS) Study
The MOMS Study, a multi-site randomized controlled trial (RCT), tested the
effectiveness of home-based peer support that included maternal–infant interaction
teaching for mothers with symptoms of postpartum depression and their infants.
Mothers with postpartum depression were randomly assigned to control (n = 33) or
intervention groups (n = 27). Intervention group mothers received 12 weeks of homebased peer support that included maternal–infant interaction teaching; peers were
mothers who had recovered from postpartum depression and were trained to provide
support. Women were eligible to participate in the trial if they met the following
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inclusion criteria: (i) had an Edinburgh Postnatal Depression Scale (EPDS; Cox et al.
1987) score greater than 12; and (ii) were caring for an infant less than 9 months of
age; (iii) had a singleton birth; (iv) the infant did not have a significant health issue;
(v) mother spoke and understood English; and (vi) mother lived within driving
distance of the research cities in two Canadian provinces (Alberta and New
Brunswick). Participants were recruited between September 2005 and August 2008
through a variety of methods, including advertisements in print, on radio, television,
and online media as well as health professional referrals (e.g. public health nurses,
physicians, psychologists, and social workers).
Exemplar 2: Lien MOMS Link Study
The Lien MOMS Link was, a quasi-experimental study that evaluated the
effectiveness of a bilingual (French, English) telephone peer support program, using
community and integrated knowledge transfer approaches. Potential participants were
identified via partnership with a telephone support service comprised of a the New
Brunswick Tele-Care system, a free, Registered Nurse staffed, confidential service
which provides health information, advice, and referral to the most appropriate level of
care and available to over 700,000 citizens. Eligible mothers who accessed the Telecare system service then self-selected for one of two groups: 1) traditional support (i.e.
referrals to physician and mental health) or; 2) traditional plus peer support. Women
were eligible to participate based on the following inclusion criteria: (i) living within
the study region; (ii) between the ages of 19 and 45; (iii) primary caregiver of a child
under two years of age; and (iv) having mild to moderate depression (mothers with
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symptoms of severe depression were connected with more appropriate support
services). A total of 64 mothers were recruited between 2010 and 2014.
Exemplar 3: Professional Interaction Guidance to Improve Maternal-Infant
Interaction Quality of Depressed Mothers (Pilot Study)
The Interaction Guidance Study explored the relationships between PPD,
maternal-infant interaction quality and cortisol levels and tested the efficacy of a
video-feedback interaction guidance intervention designed to improve the
relationships of these dyads and delivered by trained Registered Nurse. The primary
hypothesis of this study predicted that an interaction guidance intervention would
improve maternal-infant interaction quality. Secondary hypotheses predicted that the
intervention would decrease maternal depressive symptoms and lower cortisol
concentrations in mothers and infants. Mothers were eligible to participate in the
trial based on the following criteria: 1) ability to read write and speak English; 2)
ability to provide voluntary, informed consent; 3) EPDS cutoff score of 12 or more;
and 4) aged at least 18 years. Mothers with postpartum depression were randomly
assigned to control (n = 6) or intervention groups (n = 6). Intervention group mothers
received 3 video feedback sessions that included maternal–infant interaction teaching.
Data were collected from all mothers at baseline, as well as 3, 6 and 10 weeks’ postrandomization. A total of 12 mothers were recruited between November 2012 and
April 2014 through partnerships with three clinics specializing in women’s mental
health in Calgary, Alberta.
Barriers to Participation in PPD Research and Mitigating Strategies
Women’s decisions on whether or not to participate in research are not made
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arbitrarily but are likely to be based on careful and rational consideration of a number
of factors (e.g. perceived value of the research, time commitment, perception of
researchers) (Baker, Lavender & Tincello, 2005). Thus, understanding the relevant
issues which factor into women’s decisions is crucial for planning and implementing a
recruitment strategy. Barriers and mitigating factors can be broadly classified as
participant-related, research-related, or institutional/organizational. Table 1 provides a
summary of these barriers and associated mitigating strategies.
Participant-Related Barriers to Recruitment
Personal Beliefs and Perceived Value of the Research. A range of beliefs
and characteristics influence women’s decisions on research participation. Selfmotivation is the most persuasive predictor of participation (Aitken, Gallaher, &
Madronio, 2003). Other motives include altruism, giving back to the health care
community (Baker, Lavender & Tincello, 2005; Tooher, Middleton, & Crowther,
2008), and personal relevance (Kost et al., 2011). Wariness, shame, fears, influence of
family members and language and literacy barriers are often cited as impediments to
participation (Gul & Ali, 2012; Shaw, 2005; Levkoff & Sanchez, 2003). Individuals
envisioning themselves volunteering for a useful or noble purpose are much more
likely to participate (Aitken, Gallaher, & Madronio, 2003). Investigators must
emphasize the value of their research and its relevance for both the participant and the
advancement of public health. Posters, brochures, or information letters, can be
effective for advertising and highlighting the benefits and value of participation. For
the MOMS Study and the MOMS Link Study, recruitment materials declared that lack
of support for families with PPD has negative consequences for both moms and
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babies. Recruitment materials for the Interaction Guidance Study noted that PPD alters
how mothers understand their babies cues and that the study tested a program for
promoting sensitive mother-infant interactions. Other approaches for demonstrating
the value of research include presentations to groups of potential participants, informal
talks at community gatherings, and broadcast media coverage of research. Press
releases picked up by print, radio and television media were used to generate interest
for the MOMS Study and the MOMS Link Study. The study’s lead investigator was
interviewed by the media numerous times, including a television, radio and newspaper
coverage. Media coverage advertises the study, helps to enhance the perceived value
of the research and promotes the public profile of the researchers.
Perception of Risks and Benefits. Well-designed research must minimize
participant burden/risk and maximize potential benefits. Benefits may be intrinsic (e.g.
perceived value) or inherent (e.g. access to supplementary care, talking about one’s
lived experience, or a sense of accomplishment for contributing to something that will
benefit others) (Letourneau, Duffett-Leger, & Young, 2009; Levkoff & Sanchez,
2003). Often, external benefits, payments or inducements are offered. External
benefits may include tangible gifts (i.e. books, gift cards), referral to supplementary
supports, or financial compensation (Letourneau, Duffett-Leger, & Young, 2009).
Consensus on the ethical implications of inducements—particularly with vulnerable
populations—remains inconclusive (Dickert & Grady, 1999). A prevailing concern
regarding payment is that this may coerce or unduly influence individuals to enroll in
research, thus compromising the voluntariness of consent (Dickert, Emanuel, Grady,
2002). Another potential issue related to payment is the risk of enrolling participants
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who do not care about or support the goals of the study (Ackerman, 1989; McGee,
1997). Nevertheless, researchers must follow institutional guidelines and funding
policies in order to ensure that external benefits are offered in manner that is free of
undue coercion and is consistent with ethical guidelines (Largent, Grady, Miller,
Wertheimer, 2011).
An honorarium was offered in each of the exemplar studies as a token of
gratitude and to assuage any costs associated with travelling, childcare or other
inconveniences. Access to a peer-mentor was an inherent benefit to participation in the
MOMS Study as well as the Lien MOMS Link Study (where telephone peer support was
provided). Peer volunteers were trained to provide informational (e.g. conveying
information about postpartum depression), emotional (e.g. listening), affirmational
(e.g. support aimed at promoting self-esteem and self-confidence), and practical (e.g.
child care) support. In the MOMS Study, peer volunteers were trained to teach mothers
specific information about optimal maternal–infant interactions. Participants in the
Interaction Guidance study also received coaching on optimal maternal–infant
interaction. An important benefit, highlighted in the recruitment materials, was the
assessment of the quality of maternal-infant interaction. During home visits, mothers
were brought coffee, tea and pastries as well as cosmetics and beauty product samples
obtained via donations from pharmacies and department stores. Mothers also received
a box containing toys, books and resources on the latest child development research
translated into useful, everyday parenting ideas. In addition, mothers who took part in
all three of the exemplar studies were offered referral to relevant supports and
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services. All of these additional benefits were discussed with potential participants as
part of our recruitment efforts.
Risk assessment is a fundamental component of contemplating research
enrollment (Tooher, Middleton, & Crowther, 2008). Potential risks or burdens should
be made explicit during initial discussions of the research and while obtaining consent.
Since the exemplar studies addressed some aspect of postpartum depression the
possibility of distress associated with discussing depressive symptomatology was cited
as a potential risk. We developed specific protocols outlining what should be done in
this event, such as stopping the interview, ensuring participant safety and arranging for
relevant resources. Participants were notified of these safeguards prior to obtaining
consent. Perception of risk may be further complicated when young children are also
part of the research, since any risk to the child overshadows the benefits/risks to the
mother (Tooher, Middleton, & Crowther). Caution must be taken to address questions
and assuage any concerns that mothers may have related to their child’s involvement.
For example, the collection of saliva samples from infants was cited as a potential
concern for mothers as part of the Interaction Guidance Study. To assuage this worry,
collection procedures were thoroughly described and mothers were reassured that the
equipment was designed specifically for use with young children and thus did not pose
a choking hazard. In all three exemplar studies we emphasized that the overall benefits
of participating far outweighed the potential harms.
Perception of Stigma. Fear of persisting stigma associated with mental illness
and the societal perceptions of postpartum depression affect both help-seeking
behaviours and engagement in the research process (Corrigan, 2004; Dennis & Lee,
182

2006). In the MOMS, MOMS Link, and Interaction Guidance studies, recruitment
materials and advertising were tailored to reassure mothers of the common nature of
postpartum depression. Furthermore, social marketing efforts and media engagement
aimed at raising awareness and improving public education about these mental health
issues can help to ameliorate stigmatic sentiments within the target and general
populations.
Cultural Considerations. Challenges in recruiting participants from certain
ethnic backgrounds may impact the applicability and generalizability of study findings
and reinforce already pre-existing inequalities in health service access (MacNeill et al.,
2013). Barriers that lead to underrepresentation of ethnic minorities in mental health
research include stigma, financial concerns, transportation, immigration status, lack of
knowledge of available resources/understanding of mental health services, fear and
concern regarding confidentiality, and linguistic and cultural barriers (Callister,
Beckstrand, & Corbett, 2011; Woodall, Morgan, Sloan, & Howard, 2010). Adequate
social support and access to mental health resources are especially important for
immigrants who, as a result of migration, may be more isolated with reduced social
networks (Berry & Kim, 1988).
Le and colleagues (2008) described culturally relevant recruitment techniques
used with immigrant Latinas in the United States. The authors highlighted the
importance of understanding common values of Latino cultures such as the emphasis
on familial relationships, adherence to traditional gender and approaching individuals
with dignified yet warm personal interactions. The authors also reported that some
participants did not appear comfortable in declining invitations thereby giving passive
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consent, as participants do not want to “disappoint” the research staff. Thus, recruiters
should be culturally sensitive to avoid coercion of research participation. Furthermore,
when recruiting ethnic minorities, special care must be taken to ensure the full
understanding of consent forms—it is prudent to pilot test forms in these instances—
and study protocols. They concluded that face-to-face recruitment with a trusted health
service provider was far more effective than any other method. MacNeill and
colleagues (2013) reported similar results when they explored recruitment of ethnic
minority participants into a clinical trial in the United Kingdom. Participants’ decision
to enroll was influenced more by trust in the research team and careful verbal
explanations than by written information. These findings underscore the need to
employ culturally relevant recruitment practices, yet to date, limited research related to
recruiting ethnic minorities during the perinatal period exists (Le, Lara & Perry, 2008).
Research-Related Barriers to Recruitment
Perception of Researchers. Suspicions toward large institutions and distrust
of the research experiences may prevent some individuals from enrolling in studies
(Woodall, Morgan, Sloan, & Howard, 2010). Equally, when potential participants
have positive interactions with investigators and associated study personnel, these
negative preconceptions can be effectively dispelled and research participation
encouraged. Researchers can earn participants’ trust by showing appreciation for their
time and efforts, emphasizing the value of their knowledge and experience, and being
trustworthy and engaging (Letourneau, Duffett-Leger, & Young, 2011; Records &
Rice, 2006). In the Interaction Guidance Study we found that it was important to
emphasize that this was not a judgmental intervention where participants would be
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lectured about correct parenting, but one that built upon their existing strengths and
facilitated their understanding of their infants’ complex repertoire of behaviours. This
coupled with an affable and pleasant character of the investigator conducting the
intervention put mothers at ease and helped to alleviate some of the possible anxiety
associated with participation. Furthermore, each exemplar study utilized standardized
protocols for answering the telephone, screening, and for face-to-face interactions in
order to deliver consistent and responsive communication. Other researchers have also
emphasized the advantageousness of well-trained staff capable of conveying
empathetic, clear and consistent messages (Prinz et al., 2001; Shaw, 2005). Logos
identifying the study’s affiliation with trustworthy institutions such as a university or
hospital facilitates brand credibility and enhances participants’ overall perception of
research/researchers.
Explaining Informed Consent. Voluntary informed consent is a central
element of participant protection and a critical for earning the trust and confidence of
participants (Federman, Hanna, & Rodriguez, 2002). We adopted standardized
protocols for explaining the study to potential participants, screening, and facilitating
the informed consent process in all exemplar studies. Ideally, informed consent should
be an interactive and ongoing exchange between researchers and participants
structured to discuss a number of issues including: why the study is being conducted;
description of all procedures to be performed; the responsibilities and time
commitments requested of participants; benefits and potential risks; and how the
results will be used (i.e. for influencing policy and best practices procedures or
guiding a follow-up study). When conducting RCTs, lay terms must be adopted to
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explain randomization and justify why this is the most appropriate and rigorous
method for testing interventions (Rosner, 1991). Participants should be informed of
strategies for safeguarding their privacy as well as their right to withdraw at any time.
This includes explanations of how data will be used, what will be done with photos,
audio and video recordings and which members of the study team can access these
materials (Federman, Hanna, & Rodriguez). Researchers should judiciously explain
the circumstances in which confidentiality must be balanced against competing
ethical, legal and professional requirements that call for disclosure of information such
as obligations to report information to authorities to protect the life or safety of a
participant or a third party (CIHR, NSERC, SSHRC, 2010). Informed consent should
never focus solely on obtaining signed forms since this constitutes only a fragment of
the process. Ongoing verbal explanations, opportunities for participants to pose
additional questions, as well as anything else required by participants in order to have
an adequate basis for decision-making must be incorporated.
Time Commitment. Expectations regarding time commitments should be
made clear prior to enrollment (Aitken, Gallaher, & Madronio, 2003). Flexibility in
arranging study appointments to accommodate mothers’ schedules and cause the least
interference in competing family and work commitments is critical. Appointments
should be booked around the napping and feeding schedules of participating infants
and provisions for childcare made for non-participating children. This flexibility must
also be reflected in research staffing by employing individuals who can be available
outside of traditional work hours. These strategies were used to address participants’
time constraints in all three exemplar studies. Many of the home visits in the
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Interaction Guidance Study were made in the early morning, evening or on weekends
to accommodate families schedules. Telephone, email, text messaging and in-person
communication were essential to clarifying time demands of participation for all three
studies.
Research Location. Location of study appointments may be an obstacle to
recruitment. Participants expected to travel to a clinic or research lab should have their
transportation arranged or travel costs covered as required (Aitken, Gallaher, &
Madronio, 2003). Home-based research (provided that participants are amenable to
having researchers in their homes) may alleviate burden associated with travelling to
specific location. Nonetheless, research location will depend upon the study’s design,
resources of the investigative team, equipment requirements and potential
confidentiality or safety issues (Letourneau, Duffett-Leger, & Young, 2009).
Researchers must also consider a number of issues when entering a participant’s home
such as planning sufficient time for travel and appointments, respecting participant
privacy, and ensuring researcher safety. Both the MOMS and Interaction Guidance
studies were entirely home-based. The peer-mentor intervention of the MOMS Link
study was telephone-based and all additional data collection was conducted over the
telephone. Mothers reported that these strategies worked well for minimizing potential
inconveniences associated with study participation.
Communication. Convenient and efficient channels of communication must
be established early on. Contact with participants may be accomplished via phone,
email, text messaging, or face-to-face meetings. Our research team sought extensive
advice on communication from our project advisory committees and community
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partners. Multiple routes of communication and repeated contact of participants may
be necessary. Not all participants will be responsive to the same methods or they may
simply be too busy to respond at a specific time (Letourneau, Duffett-Leger, & Young,
2009). For instance, contact via telephone may be problematic in instances where
individuals receive a high volume of unsolicited calls or screen calls via voicemail. In
the Interaction Guidance Study we addressed this particular issue by sending an email
to potential participants confirming their preferred method of contact. If telephone
contact was desired we confirmed the most suitable day and time and if we had their
permission to leave a voicemail. In order to lend credibility and consistency to the
study, emails were sent from a research study specific email address (i.e.
momsstudy@gmail.com) and calls were made from a dedicated study line. These
arrangements worked well since we were precise about how and when we planned to
contact potential participants and remained accountable to our commitments. Once
participants were enrolled the majority of communication took place through text
messaging and email. This may be attributed to the ubiquity and convenience of smart
phones and other mobile devices. Moreover, this proved to be a useful strategy since it
was less disruptive than a loudly ringing landline with the potential to wake a sleeping
infant (a fact that these mothers greatly appreciated), and participants were able to
answer messages at their convenience.
Institutional and Organizational Barriers to Recruitment
Gate-keepers. In community-based research it is often necessary to rely on
additional health care professionals to serve as ambassadors for the research by
identifying and referring potential participants. These individuals are collectively
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referred to as “gatekeepers” since they are the first point of access to the target
population and hold considerable influence over whether their clients decide to enroll
(Levkoff & Sanchez, 2003; Peindl & Wisner, 2003). Gatekeepers can help to facilitate
recruitment in a number of ways including mentioning study to participants, attaining
consent to contact potential participants, and obtaining informed consent. Furthermore,
there is a relationship between gatekeeper research orientation (i.e. research literacy,
experience in research activities) and their subsequent willingness to be involved in
recruitment (Tooher, Middleton, & Crowther, 2008). Some gatekeepers may have
limited research experience and thus hesitate to become involved with recruitment
efforts. This may be overcome by emphasizing the potential impact of the research,
educating them about study protocols, keeping them well-informed of study progress
and engaging them in open, bi-directional communication (Butterfield, Yates, Rogers,
& Healow, 2003; Letourneau, Duffett-Leger, & Young, 2009). After approaching
relevant community partners, including strategic gatekeepers such as physicians,
psychiatrists, psychologists, nurses, social workers, counselors, staff and volunteers at
relevant organizations, we worked closely with these individuals and their respective
agencies to ensure that they had a comprehensive understanding of research protocols,
especially those related to eligibility criteria, requirements of participant enrollment
(i.e. data collection and intervention procedures) and policies for the protection of
participants. Since potential participants require a brief overview of a study before
making a decision, it is important to provide gatekeepers with clear information on
how to discuss the research. Written materials (e.g. referral forms, information sheets,
screening and eligibility criteria handouts) should be descriptive yet brief enough to
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reflect gatekeeper needs for efficiency and clarity. It is crucial to ask gatekeepers what
they require to efficiently facilitate identification of potential participants (Butterfield,
Yates, Rogers, & Healow). After consulting with community partners we distilled
relevant study information into concise, easily digestible tools for gatekeepers (i.e.
one-page flow charts outlining study purposes and protocols) and participant
information sheets or brochures for distribution to their clientele. It is also important to
continually assess the manner in which study information is being presented to
potential participants. Researchers must find ways to maintain control of the message
and explanations that are being delivered while still balancing collaboration and
ownership with community partners/gatekeepers.
Gatekeepers are often rightfully predisposed toward being very protective of
clientele, particularly those in vulnerable groups. Accordingly, they may have
concerns over ethical issues such as privacy and confidentiality (Levkoff & Sanchez,
2003) any risk or burden associated with study enrollment, or may query the fairness
of a RCTs (Letourneau, Duffett-Leger, & Young, 2009). To assuage these legitimate
apprehensions we emphasized our protocols for maintaining their clients’ rights to
privacy and confidentiality as well as listened attentively and responded swiftly to any
further questions and comments. We made concerted efforts to clarify any
misunderstandings of the study purpose and research design, reassure partners that
every effort was made to minimize participant burden, and emphatically reinforced the
necessity of a RCT for assessing the impact of previously untested interventions
(Letourneau, Duffett-Leger, & Young). These and other messages were outlined and
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reinforced during face-to-face presentations, regular agency site visits, as well as in
follow-up telephone calls, emails and written materials.
Developing trusting, mutually beneficial relationships with gatekeepers can be
time-consuming and challenging, yet this is enormously rewarding both in terms of
maximizing participant enrollment and in maintaining productive working
relationships that can span several research projects. Mutual trust between gatekeepers
and researchers is essential for recruitment success, as is mutual trust between
gatekeepers and potential participants (Letourneau, Duffett-Leger, & Young, 2009). A
key finding of the MOMS Study was that mothers were far more likely to agree to
participate when directly invited to take part, rather than be simply told about the
study (Letourneau et al., 2011). Thus, this strategy was repeated in the subsequent
MOMS Link and Interaction Guidance studies where our relationships with
gatekeepers were essential for successful recruitment.
Organizational Issues. Support from community leaders and service agencies
with mutual interests are imperative for successful recruitment. Yet, agency and
community partners may face significant impediments for involvement in recruitment
activities including competing service demands, insufficient time with clients to
discuss research, lack of time for understanding study protocol, high staff turnover or
an organizational culture that is unsupportive of research (Levkoff & Sanchez, 2003;
Tooher, Middleton, & Crowther, 2008). These challenges can be exacerbated if
multiple research teams are competing for the attentions of gatekeepers and access to
participants (Letourneau, Duffett-Leger, & Young, 2009). Involving community
liaisons early on in the research process (ideally in the planning stages) and being
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considerate of limited resources greatly improves resiliency to these barriers. Engaging
in early interactions also provides researchers with the opportunity for learning about
the goals of the organization, roles and responsibilities of agency personnel and the
services offered. This process also ideally positions researchers for choosing the most
impactful and appropriate partners. Indeed, we have found that incorporating
recruitment efforts into already existing services (e.g. partnerships with telephone
support provider, formal service agencies or postpartum depression support groups)
has improved the efficiency of recruitment. Likewise, understanding the inner
workings of these organizations has been integral to the success of this approach.
Researchers often engage these associates using the Community Advisory
Committee (CAC) approach, where partners can offer their specialized perspectives to
help refine research questions, provide guidance for study design, feedback on
recruitment strategies, and facilitate knowledge transfer (Letourneau, Duffett-Leger, &
Young, 2009). Building on community-based participatory research approaches (Israel
et al., 2010; Israel, Schulz, Parker, & Becker, 1998; Newman et al., 2011), CACs
cultivate relationships between researchers and community partners, foster community
engagement, and promote translation of research into real world settings. Researchers
should establish protocols for brief but regular contact with community partners (i.e.
site visits, telephone, email) in order to keep them abreast of study progress and for
troubleshooting problems. The method and timing of communication should occur on
a mutually agreed upon schedule. Researchers must strike a balance between
informing community partners and avoiding inundating them with repetitive
information or requests. Upon the study’s completion, results may be shared with
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community partners through formal or informal channels (i.e. presentations to agency
personnel, written summaries), thereby promoting a sense of accomplishment and
completion. Though preparing publications falls to the researchers, incorporating
community partners’ voices into scientific literature is of utmost importance and may
help allies feel an empowered and valued part of the research process (Christopher,
Watts, McCormick, & Young, 2008). Community partners should be thanked in
authors’ notes and listed as contributors to the research process in any peer-reviewed
publications, presentations and other dissemination activities.
Agency leaders collaborated in the research process and participated in CACs
in both the MOMS and MOMS Link studies. CACs met regularly (every 3-6 months in
the MOMS and monthly in the Lien MOMS Link) in face-to-face or teleconference
meetings and were provided with regular updates in the form of a newsletter. This
approach was integral to the success of participant enrollment for both projects. Since
the Interaction Guidance study was a small pilot project, a full-scale CAC was not
utilized: however, community partners provided feedback on the feasibility of study
protocols, recruitment strategies and made recommendations for expanding eligibility
criteria to increase the size of participant recruitment pools. Following community
partner advice was crucial for sustaining collaborative partnerships and ensuring
recruitment strategies were adapted to meet the community’s specific needs and for
building relationships for the full trial to follow. We also used various strategies to
express gratitude to community partners for their contributions such as thank you
notes, catering lunches and bringing along snacks, baked goods and coffee during site
visits. Although this strategy has yet to be employed in any of our studies, financial
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incentives or “finders fees” may be offered provided that institutional ethical
guidelines are followed (Walson, 1999). Other tokens of appreciation may include
books and other resources for the agency library (i.e. relevant textbooks), pens, coffee
mugs and other office supplies with a project or university logo, or restaurant gift
certificates.
Promising Recruitment Strategies
Active and Passive Strategies
Recruitment can be broadly classified as active or passive (Page & Persch,
2013). When utilizing active strategies, potential participants are directly invited to
participate. Overtures can be made during one-on-one contacts (i.e. client
appointments with gatekeepers), in a group setting (i.e. presentations to eligible
groups), or through personally addressed invitations sent via mail or email (Foster et
al., 2010; Raynor et al., 2009). When using passive or indirect strategies, researchers
make an initial effort to gain participants’ attention through advertisements in various
forms; however, the onus for initiating contact is on the individual (Page & Persch).
Table 2 provides a summary of the active and passive recruitment strategies utilized in
the exemplar studies.
An active, personalized approach may be particularly amenable for engaging
depressed women who may otherwise lack motivation for enrolling (Le, Lara & Perry,
2008; van der Waerden, Hoefnagels, Jansen & Hosman, 2010; Letourneau, DuffettLeger & Young, 2009). An advantage of active methods is the efficacy of recruitment
can be readily evaluated by calculating precise response rates. A few challenges have
been associated with active methods; the significant time and resources required to
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rely on gatekeeper referral; risk of selection bias (e.g. women not already receiving
support cannot be identified as potential participants); and the reality that these
approaches may be too confronting or intimidating for some individuals (Aitken,
Gallagher, & Madronio, 2003). Perhaps the greatest advantage passive approaches
offer is the opportunity to reach a much broader audience then would be possible with
active recruitment exclusively. There are however, numerous challenges associated
with passive techniques. Passive approaches require that potential participants take the
initiative in contacting researchers. Some methods, such as television, radio or
community advertisements require contact information to be written down, thus
adding an extra step for individuals and increasing the risk of non-response (Raynor et
al., 2009). Whether passive or active, all recruitment strategies require significant
resources. Passive approaches such as mass mailings and advertising via TV,
magazine or radio can be very costly and are not guaranteed to yield participants.
Conversely, Op-Eds, Letters to the Editor, distribution of posters and flyers, and
developing an Internet presence are often free or inexpensive.
Studies comparing the efficacy and cost-efficiency of active and passive
strategies remain scarce. Raynor and colleagues (2009) reported greater success with
active methods while recruiting families for an RCT of pediatric obesity. Page and
Persch (2013) noted the usefulness of active strategies for recruiting participants in
occupational therapy clinical trials. Similarly, MacDonald (1999) found that studies
using active methods (i.e. telephone, interpersonal communication) were 66.5 times
more effective than those that employed passive methods (i.e. mass media, mail).
Although we have used a mix of active and passive strategies within the exemplar
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studies, we have found that personalized recruitment using a direct approach is more
effective than generic or impersonal approaches. Potential participants may forget or
dismiss information about a study when a passive recruitment strategy is utilized. This
may be less likely to occur if they are actively invited to participate by a member of
the research team or a trusted gatekeeper. Simultaneous use of multiple recruitment
methods (including passive and active) may be best for reaching the broadest and most
diverse sample (van der Waerden, Hoefnagels, Jansen & Hosman, 2010; Gul & Ali,
2010; Rubrin et al., 2002; Cooley et al., 2003). For instance, the approach employed in
the Interaction Guidance Study involved displaying posters and information letters
within mental health clinics for potential participants to view while our agency
partners actively invited clients who suited our eligibility criteria to participate. If
clients were amenable to learning more about the study or interested in enrolling then
we were provided with contact details and follow up phone call was made. This
combination of viewing recruitment materials on display, discussing the study with a
trusted health care provider and then having a follow up telephone call with the
researcher may enable potential participants to ease into the research process and feel
they have had some opportunity to consider the proposed research prior to making any
commitment. The added utility of multiple methods is illustrated by the fact that many
of our participants reported that they happened upon information related to our studies
multiple times or heard about our research from family members prior to contacting
us.
Timing and frequency of approaching potential participants, particularly when
employing active strategies, is another issue for consideration. Since depression during
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pregnancy is a well-known risk factor for subsequent postpartum depression (O’hara
& Swain, 1996), approaching participants antenatally is practical. Although the
majority of the exemplar studies’ participants were recruited postnatally, some were
identified antenatally. For example, participants of the Interaction Guidance Study
were all clients of clinics specializing in women’s mental health and receiving ongoing
treatment for depression. A number of women who were in the final stages of their
pregnancies were approached by gatekeepers and asked if they were interested in
participating. Whatever the timing of the approach, women’s individual situations
must be considered prior to inviting them to enroll. For instance, it may not be
appropriate to approach participants when they are new clients of an agency but rather
more suitable to wait until a trusting, relationship is established. With regards to the
frequency of approaching potential participants, if upon initial introduction to the
research a client does not appear interested it may be apposite to mention the study
again at a later date since some women may require hearing about a study on more
than one occasion before expressing interest in participating
Planning and Piloting Recruitment Strategies
Extensive planning of recruitment strategies and conducting pilot trials to
evaluate proposed methods helps to identify the most effective and cost-efficient
approaches (Page & Persch, 2013). Piloting may help to reconcile practical difficulties
associated with recruitment barriers, facilitate estimation of response rates, and assess
potential burden on community partners. Piloting also provides researchers with the
opportunity to elicit suggestions from potential participants regarding the acceptability
of recruitment practices. Plans were scripted well in advance to commencing
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recruitment in all three of the exemplar studies. We also continually developed and
evaluated recruitment strategies based on what was effective in exemplar studies. For
example, both passive and active recruitment strategies were employed in the MOMS
Study (which preceded the MOMS Link and Interaction Guidance studies); however,
active strategies were far more successful. Thus, active strategies have been
emphasized over passive strategies in subsequent projects. Developing detailed
recruitment plans, continual assessment of individual approaches and mitigating
potential recruitment barriers grants researchers the opportunity to maximize the
success of recruitment methods and expend limited study resources with the greatest
efficiency.
Directions for Future Research
Typically most publications will mention briefly which recruitment strategies
were used but it is very rare that researchers include information regarding any formal
evaluation of recruitment. In view of the limited evidence on effective recruitment
strategies for mental health research, we would recommend that future feasibility and
pilot studies include systematic evaluation of different recruitment methods. This
gives researchers an extraordinary opportunity to improve upon previous practices. By
the same token, further research on barriers to participation (i.e. educational, cultural
or socio-economic factors) is needed to ensure representativeness of samples. The
deleterious impact of untreated depression on the health and well being of women and
their families has been well-documented, underscoring the need to develop effective
programs and interventions based on the best possible evidence.
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Conclusion
Dismal recruitment and inadequate sample sizes are often the most vexing
aspects of conducting research. Identifying recruitment barriers and adopting
approaches to mitigate challenges is crucial for planning efficient recruitment
strategies. In order to maximize the efficacy of recruitment strategies investigators
should observe a number of fundamental procedures. Firstly, detailed recruitment
plans should be developed and piloted. Recruitment plans should incorporate both
active and passive strategies, though active strategies should be emphasized.
Additionally, the importance of fostering relationships with community partners
cannot be underestimated especially if recruitment is contingent upon gatekeeper
referral. Since disproportionate numbers of participants from any single population are
likely to undermine generalizability, researchers should employ strategies to target
diverse socioeconomic and ethnic samples and utilize culturally relevant recruitment
methods. Finally, investigators should endeavour to design studies that make
enrollment as attractive as possible including maximizing benefits and minimizing
burden. These strategies may optimize recruitment and increase the likelihood of
achieving robust sample sizes to safeguard the generalizability of results.
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Table 1. Barriers and Facilitators for Research Participation
Barriers
Participant-Related
Balancing Risks and
Benefits

Mitigating Strategies

•
•
•
•

Perceived Value

•
•

Perceived Stigma

•
•

Cultural Considerations

•
•
•

Highlight intrinsic and inherent benefits
Facilitate access to resources and social
supports
Ensure that there are no risks to child
Develop protocols to facilitate immediate
support to highly distressed participants
Increase public profile of the research and
investigators
Use media and recruitment campaigns to
highlight the value of the research
Use recruitment materials to normalize PPD
Media campaigns to increase public awareness
of PPD
Develop culturally appropriate recruitment
strategies
Awareness of common values of particular
cultures
Bilingual and multicultural research staff to
make potential participants feel comfortable

Research-Related
Perception of Researchers

Explaining Informed
Consent

Time

•
•
•
•
•
•
•
•

Research Location

•

Foster empathetic relationships with potential
participants
Consistent and responsive communication
Maintain accountability and keep promises.
Standardized protocols for facilitating consent
process
Explain necessity of randomization
Highlight privacy and confidentiality issues
Clear expectations regarding time
commitments
Flexibility in scheduling appointments
according to the convenience of participants
Arrange transportation or cover travel
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•
Communication

•
•

expenses
Home visits or telephone-based if compatible
with research design
Use multiple routes of communication (i.e.
face-to-face, telephone, text, email)
Repeated contact of participants as needed

Institutional and Organizational
Gatekeepers

•
•
•

•

•

Organizational Issues

•

•

•

•

•

Develop trusting and mutually beneficial
relationships
Ask gatekeepers what they require to facilitate
identification of potential participants
Provide gatekeepers with relevant information
that reflects their needs for efficiency and
clarity
Reassure gatekeepers regarding ethical issues
such as privacy and confidentiality, risk or
burden, and the fairness of a randomized
control trial design
Maintain channels of communication and
encourage gatekeepers to voice questions and
concerns
Involve community leaders and service
agencies early on in the research process and
in the planning of recruitment strategies
Learn about organizational goals, clientele
catered to and services offered to prior to
planning of recruitment strategies
Employ Community Advisory Committees to
develop relationships with community partners
and foster community engagement
Draw upon community partner’s specialized
expertise and implement suggestions made by
community partners
Maintain regular communication with partners
for study updates and troubleshooting
concerns
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Table 2. Summary of Recruitment Strategies
Active Methods
• Potential participants directly invited to participate by researchers
• Presentations to relevant groups (i.e. PPD support groups)
• Targeting mailing (i.e. regular mail or electronic mail)
• Gatekeeper referral
o Community partners (i.e. community advisory committees)
o Physicians
o Social Workers
o Psychiatrists
o Psychologists
o Social Workers
o Mental Health Nurses
o Public Health Nurses
Passive or Indirect Methods
• Advertisements
o Newspapers
o Magazines
o Radio
o Television commercials
o Online media
o YouTube ®
o Online classified services (i.e. Kijiji, eBay Classifieds, Craigslist)
o Word of mouth
o Newsletters
• Posters, brochures, flyers displayed in relevant health care settings,
community centers, churches, schools
• Public service announcements
• Press releases
• Letters to the editor (newspaper)
• Op-Ed articles
• Media interviews (TV, radio, newspaper) with Principle Investigator or
other members of the research team
• Social media (i.e. Facebook, Twitter, Google Plus+, LinkedIn ®)
• Mass mailings
• Webpage dedicated to the research study
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MANUSCRIPT FIVE
Promising Results from a Interaction Guidance Intervention for Improving
Maternal-Infant Interaction Quality of Depressed Mothers: A Randomized
Controlled Trial

Abstract
Background: Mothers and infants in stressful environments, such as those affected by
Postpartum Depression (PPD), are known to have (1) reduced quality interactions and
(2) elevated cortisol levels, both of which are linked to negative developmental
outcomes in children. Parent training to promote sensitive and responsive maternalinfant interactions may be helpful in promoting healthy development in children of
mothers with PPD.
Objectives: This pilot study tested the effectiveness of video-feedback interaction
guidance intervention designed to improve maternal-infant interaction, depressive
symptoms, and cortisol patterns of depressed mothers and their infants.
Method: An experimental, pre-test, post-test design was employed to randomly assign
mothers with PPD to intervention (n = 6) and control (n = 6) conditions. At
randomization, mothers were an average of 29 years (SD = 2.96) and infants were 6.33
months (SD = 2.06). After randomization, pre-test data were collected from both
groups. Intervention mothers received 3 video-feedback sessions during home visits,
provided at 3-week intervals. Control participants received 3 home visits on the same
schedule. Post-test data were collected 10 weeks post randomization.
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Results: Significant differences favouring the intervention group were observed in
maternal-infant interaction quality, especially maternal sensitivity and cognitive
growth fostering activities, and in reduced infant diurnal cortisol levels.
Conclusion: Professionally guided video-feedback intervention appears to support
improvements in interactions between depressed mothers and their infants and to
optimize infants’ diurnal cortisol patterns. Findings from this feasibility pilot will be
used to support the development of a large-scale follow-up exploration to validate
these findings with a larger, more diverse sample.

Keywords: randomized controlled trial; postpartum depression; maternal cortisol
levels; infant cortisol levels; maternal–infant interaction.
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Introduction
Mothers and infants in stressful environments, such as those affected by Postpartum
Depression (PPD), are known to have both (1) reduced quality maternal-infant
interactions (Beck, 1995; Beck, 1996) and (2) elevated cortisol levels (Essex, Klien,
Cho, & Kalin, 2002; Gunnar, 1996). Both elevated mother and infant cortisol levels
and poor quality maternal-infant interactions may negatively affect developmental
outcomes in children and cause decreasing resiliency to stressors later in life (Essex et
al., 2002; Gunnar & Donzella, 2002). The American Academy of Pediatrics (2012)
identified PPD as toxic stressor to children’s development. Thus, maternal depression
calls for immediate intervention for the mother-infant dyad; however, researchers are
only beginning to identify and understand effective methods for enhancing the quality
of relationships between depressed mothers and their infants (van Doesum, Hosman,
& Riksen-Walraven, 2005).
Over the last three decades, video technology as a tool for parenting training
has shown to be an effective method for dyad assessment and interventions aimed at
increasing mothers’ capacity for optimal interaction with their infants (Beebe, 2003;
Crittenden & Snell, 1983; Koniak-Griffin, Verzemnieks, & Cahill, 1992). As Vik and
Hafting (2006) have noted, “pictures can change what words cannot” (p. 238). In other
words, presenting caregivers with the opportunity to view images of themselves
interacting with their infants can be especially powerful in bringing about a change in
their self-image in a way that cannot be accomplished with verbal instruction alone.
Maternal depressive symptoms may also improve via parental training interventions
that promote sensitive and responsive maternal-infant interactions (Wyatt and
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colleagues (2008). The effect that these interventions may have on cortisol levels in
mothers and their infants also requires investigation. Accordingly, this pilot study
tested the effectiveness of video-feedback interaction guidance intervention designed
to improve maternal-infant interaction, depressive symptoms, and cortisol patterns of
depressed mothers and their infants.
Background
Postpartum Depression
Childbirth and motherhood represent a physically and emotionally challenging
time for women; in light of this, mothers of young infants face a significant risk of
becoming mentally unwell (Dennis, 2003). Postpartum mood disorders represent the
most frequent form of maternal morbidity following delivery (Dennis, 2003).
Postpartum depression (PPD) affects 19.2% of mothers during the first three months
postpartum with 7.1% experiencing major depressive episodes (Gaynes et al., 2005).
PPD is most commonly characterized by debilitating symptoms such as dysphoria,
emotional lability, insomnia, confusion, fatigue, appetite disturbances, feelings of
worthlessness and hopelessness, extreme anxiety, guilt, diminished interest or
pleasure, decreased concentration, inability to make decisions, and in extreme cases,
suicidal ideation (Beck et al., 2006; Dennis, 2003). Depressive symptoms are often
exacerbated by low self-esteem, feelings of loneliness, inability to cope, and
perceived maternal incompetence (Dennis, 2003).
The Effects of PPD on Maternal-Infant Interaction
Some of the most troubling and thoroughly researched consequences of PPD
are related to the compromised maternal-infant interactions and the resultant increase
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in risk for poor childhood developmental outcomes (Righetti-Velema et al., 2003;
Field, 2010; Letourneau et al., 2012). Mothers are often the principal constituents of
their infants’ immediate social environment: interactions between mothers and their
infants mediate the way in which infants experience their external world. Essentially,
infants learn about their environments through their interactions with their primary
caregivers; if these relationships and early interactions are compromised by PPD,
children’s cognitive, social, and emotional growth may not be fostered at an optimal
level, placing them at risk for poor developmental outcomes (Beck et al., 2006).
Thus, PPD has been described as “the thief that steals motherhood” (Beck, Records
& Rice, p. 736) since depressive symptoms associated with PPD directly interfere
with a mother’s capacity to relate to her child and establish a comforting, mutually
contingent rapport (Stein et al., 1991). Mothers who are suffering from PPD have
been observed to be less sensitive to their children’s cues, to be more negative in
their play, to speak more slowly and less often to their infants, to be less responsive
and emotionally expressive, less affectionate, less predictable, and more anxious
compared to their non-depressed counterparts (Grace et al., 2003; Field, 2010;
Forman, 2007; Goodman, Prager, Goldstein, & Freeman, 2015). Conversely, infants
of mothers who suffer from PPD have been observed to be more tense and less
content, to deteriorate more quickly under stress, to demonstrate fewer positive and
more negative facial expressions, to exhibit more protest behaviour, and to be
drowsier, fussier, and less content and engaging during maternal-infant interactions
when compared to their counterparts who are cared for by non-depressed mothers
(Field, 2010; Tronick & Reck, 2009; Manian & Bornstein, 2009). Research suggests
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that these disturbances in the contingent quality of maternal-infant relationships can
be observed even when the depressive symptomatology associated with PPD has
subsided (Stein et al., 1991; Beck, 1996; Forman et al., 2007; Tronick & Reck,
2009).
Neuroendocrine Effects of PPD on Infants and Mothers
Stressors, such as those associated with PPD, are known to stimulate the
activation of the hypothalamic-pituitary-adrenal (HPA) system that, in turn, triggers
the release of the steroid hormone cortisol from the adrenal glands (Essex et al., 2002).
Cortisol is secreted by the adrenal cortex via pulsations that follow a 24-hour (diurnal)
circadian profile (Hellhammer, Wüst, & Kudielka, 2009). The exact age at which
infants develop an “adult-like” diurnal rhythm of cortisol secretion has been difficult
to ascertain; however, it is largely believed that a stable diurnal rhythm emerges
between 2 and 5 months (C. de Weerth, Zijl, & Buitelaar, 2003). Frequent over-action
of the HPA and prolonged exposure to elevated levels of cortisol may result in
neurotoxicity and deleterious effects on physiologic, emotional, and behavioural
processes (Essex et al., 2002; Gunnar & Donzella, 2002). Infant exposure to elevated
cortisol has been linked with increased insulin resistance, reduced cognition, attention
deficits, impaired memory, as well as diminished immune responses and disturbances
with emotional regulation (Essex et al., 2002).
Perhaps the most troubling consequences of frequent over-activation of the
HPA system are the deleterious effects on the developing infant brain, including
decreases in brain volume, inhibition of neurogenesis, disruption of neuronal
plasticity, and abnormal synaptic connectivity. In particular, the sensitive periods of
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enhanced brain plasticity are vulnerable to the long-term effects of stress hormones
and may result in divergence from the typical pathways and organization of the young
brain (Gunnar, Talge, & Herrera, 2009). An overactive HPA has significant
implications for critical periods in brain development that occur in infancy and may
result in irrevocable long-term deficits to the particular regions of the brain developing
during the time of toxic stress exposure (Gunnar et al., 2009). Studies have shown that
maternal depression has been associated with a higher risk for the development of
emotional and behavioural problems in children (Ashman, Dawson, Panagiotides,
Yamada, & Wilkinson, 2002; Essex, Klein, Cho, & Kalin, 2002; Gunnar, 1998; Huot,
Brennan, Stowe, Plotsky, & Walker, 2004).
This is due, in part, to the fact that enduring elevated cortisol levels have been
linked with internalizing problems, extreme behavioral inhibitions, social wariness,
and social withdrawal. In addition, it has been found that infants, 3 year olds, 7 year
olds, and 13 year olds, who have been cared for by depressed mothers exhibit higher
cortisol levels than similarly aged children cared for by non-depressed mothers
(Essex et al., 2002; Halligan, Herbert, Goodyear, & Murray, 2004). Infants may
detect their mothers’ depressive behaviours as stressful since these behaviours can be
construed as negative and unpredictable (Ashman et al., 2002; Essex et al., 2002).
This is a significant finding if one considers that infants require a stable environment
and a predictable caregiver in order to serve as a foundation so that they may explore
their surroundings in a manner fostering socio-emotional growth and development
(Essex et al., 2002). Similarly, sensitive caregivers who provide positive, predictable
environments and contingent interactions with infants may help to prevent elevated
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cortisol levels in their infants and themselves (Essex et al., 2002; Halligan et al.,
2004).
Parenting Interventions for PPD
Optimal PPD interventions should address impaired caregiver-infant
relationships in order to improve interaction quality and, in turn, enhance infants’
developmental outcomes. Treating mothers’ depressive symptoms, however
successful, has not been shown to impact positively mother-child interaction quality
(Cooper, Murray, Wilson, & Romaniuk, 2003; Forman et al., 2007; Gunlicks &
Weissman, 2008; Murray, Cooper, Wilson, & Romanuik, 2003; Poobalan et al. 2007).
It is likely that parenting is the more proximal variable and would be the most
effective target for interventions for improving maternal-infant interactions and
maximizing benefits to infants (Goodman et al., 2008). Improving interaction quality
may positively influence depressed mothers by motivating them to spend more time
interacting with their infants, especially given the fact that infants who appear
interested and show a readiness to interact are also more likely to elicit positive and
enjoyable experiences for the mother herself (Jung, Short, Letourneau, & Andrews,
2007).
Video technology has been shown to be an effective method for both
assessment and intervention to promote parent-child interaction (Beebe, 2003;
Crittenden & Snell, 1983; Koniak-Griffin, Verzemnieks, & Cahill, 1992; van Doesum
et al., 2008; Vik & Braten, 2009; Svanberg, Mennet, & Spieker, 2010; Benzies et al.,
2013). Optimal maternal-infant interaction is a highly complex, intricately
synchronized process (Beebe, 2003). While most mothers may have a general plan for
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interacting with their infants, they may not be consciously aware of the subtle
meanings behind their own behaviours (Crittenden & Snell, 1983), their infants’
capacity for communication (Beebe & Lachmann, 2002) or the implications of dyadic
behaviour patterns for co-constructing contingent interactions which provide the
foundation for optimal infant growth and development (Beebe & Lachmann, 2002).
The objective of video-feedback is to introduce mothers to a novel approach to
learning about their infants’ “non verbal language” and to becoming familiar with the
ways in which they may respond most sensitively to their infants in order to have a
high-quality interaction (Beebe, 2003; Beebe, 2005). Therapeutic observation of video
with the parent may include positive reinforcement of optimal interaction behaviours,
modeling, as well as interpretation of infant engagement and disengagement
behaviours (Beebe, 2003). Video-feedback has the advantage of being simultaneously
visually concrete and “distant” because the action and the feedback do not happen
simultaneously, which helps in maintaining an element of objectivity that may aid in
the avoidance of guilty feelings for mothers (Beebe, 2003). Despite these apparent
advantages, there is limited research testing the efficacy of video-feedback as an
intervention modality for women with depression.
Conceptual Framework
The Barnard Model (Barnard & Eyres, 1979) offers a useful theoretical
framework for understanding how caregiver sensitivity and other elements are needed
for optimal maternal-infant interactions to occur. This model is based upon the
premise that the success of any interaction depends upon the caregiver and infant’s
capacity for adapting adequately to one another. This implies that both caregivers and
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infants must fulfill certain responsibilities in order to establish and maintain a
contingent (e.g. where caregiver affective behaviour is followed with a similar infant
affective behaviour within one second) (Mcquaid, 2009), mutually satisfying, and
growth-fostering interaction (Barnard & Eyres, 1979). Contingency is particularly
important because infants develop a sense of self-efficacy when caregivers respond
reciprocally to their behaviour (i.e. respond to a smile with a smile) (Mcquaid, 2009).
Accordingly, for optimal interactions to take place, the model indicates that caregivers
need to be sensitive to infant cues, alleviate infant distress, and provide infants with
the necessary stimulation and experiences that help facilitate their growth and
development. Furthermore, infants must deliver clear cues and respond to their
caregivers’ attempts to interact and alleviate distress. It is without question that in
early infancy it is the caregiver’s major responsibility to manage the interaction and
adapt appropriate behaviours, ensuring that interactions become contingent and
harmonious. If both caregivers and infants fulfill the aforementioned responsibilities,
smooth, positive interactions are likely to occur.
Research Questions and Hypotheses
The first research question examined the efficacy of the video-feedback
interaction guidance intervention on improving maternal-infant interaction quality in
the context of maternal postpartum depression. The second research question
examined the effect of the interaction guidance intervention on maternal depressive
symptoms. Finally, the third research question examined the effect of the interaction
guidance intervention on maternal and infant diurnal salivary cortisol levels. We
hypothesized that the intervention would significantly improve maternal-infant
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interaction quality (e.g. greater maternal sensitivity to infant cues), decrease maternal
depressive symptoms, and predict lower overall cortisol concentrations and a greater
decline in cortisol over the course of the day in mothers and infants.
Materials and Method
Design
A feasibility pilot with a randomized controlled trial design was conducted to
evaluate the effect of video-feedback interaction guidance. Approval for this study was
obtained from appropriate ethics review boards. Participants were allocated into either
the intervention or control group using a computerized randomization program
(http://www.random.org/sequences/). In this case, the number 1 denoted intervention
group placement while the number 2 denoted control group placement. As each
participant entered into the trial the program randomly generated one of these two
integers and group placement was assigned accordingly. After randomization, pre-test
data were collected from both groups. Intervention mothers received 3 video-feedback
sessions during home visits conducted at 3-week intervals. Control participants
received 3 home visits on the same schedule. In other words, all participants received
4 contacts with the nurse-interventionist (a pre-test data collection visit plus three
additional home visits). Outcome measures were assessed at pre-test (immediately
post randomization) and post-test (10 weeks post-randomization). The nurseinterventionist collected all outcome measures.
Recruitment and Eligibility
Participants, who were all diagnosed and being actively treated by psychiatrists
for depression in the postpartum period, were recruited between November 2012 and
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April 2014 through partnerships with three clinics specializing in women’s mental
health in Calgary, Alberta. Mothers were eligible to participate in the trial based on
the following criteria: 1) ability to read, write and speak English; 2) ability to provide
voluntary, informed consent; 3) aged at least 18 years; 4) PPD diagnosis and active
psychiatric treatment; and an 5) Edinburgh Postnatal Depression Scale (EPDS) cut-off
score of 12 or greater. Mothers were not excluded for taking anti-depressant or antipsychotic medication, using other interventions for PPD (i.e. counseling,
psychotherapy, attending support groups). A total of 12 mother-infant dyads were
recruited.
Intervention
Using the Nursing Child Assessment Teaching Scale (NCATS; Sumner &
Spietz, 1994) protocols, mothers were asked to perform a structured, developmentally
appropriate teaching task with their infant. Elements of Koniak- Griffin’s (1992)
video-feedback parenting intervention protocol were also incorporated. Prior to
observing the teaching interaction, mothers were provided with a “Children’s
Activities Card,” which is a list of activities increasing in difficulty that children from
birth through four years of age can do (i.e. holding a rattle through to tying a
shoelace). For the purposes of teaching, mothers were asked to select the first activity
on the list that their child could not perform (Sumner & Spietz, 1994). The teaching
task must be more advanced that the infant’s age level in order to provide a basis for
instruction. Mother-infant interactions were observed and video-recorded in a fiveminute episode and without interruption.
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Video of the interaction was viewed with the mother multiple times (an average
of two viewings with an upper limit of three viewings), and opportunities were
provided for replay and slow review of selected portions. The nurse-interventionist
provided feedback including using praise to reinforce desired maternal behaviours;
information on infant cues; appraisal of maternal response to infant distress; and use
of cognitive growth fostering language (i.e., describing the perceptual qualities of a
toy). Emphasis was also placed on informing mothers about the importance of
utilizing a teaching loop with their infants (i.e., gaining the infant’s attention, giving
clear instructions, allowing opportunity for performance, and providing feedback)
(Sumner & Spietz, 1994). Table 1 summarizes the maternal behaviours that were the
focus of video-feedback. For instance, a specific example of feedback included the
following: “That’s great the way you play and talk with him until he turns his head
away to let you know he needs a break.”
Each video feedback session lasted between 60 to 90 minutes (µ = 74.79, SD =
7.52). Groups did not differ with respect to length of average visit (χ 2 = 0.654, p =
0.528). Mothers in the control group received standard care (e.g., psychotherapy,
antidepressant medication), guidance and advice on topics of interest (i.e., infant oral
care, addressing infant sleep issues, stress management, self-care) with home visits at
the same intervals and for the same length of time. Both intervention and control
group mothers received the “Welcome to Parenting” boxes which feature resources
and information based on Comfort, Play & Teach: A Positive Approach to
Parenting™ - The Amazing World of Your Baby: Birth to 18 Months; an ageappropriate developmental toy, with Comfort, Play & Teach card to make the most out
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of playtime; a bath mitt; and a Parenting with the Zap Family video and guidebook,
featuring the animated Zap family seen on CBC Television.
Measures
Demographic Questionnaire. Basic demographic data were collected (e.g.,
child gender and age, maternal age, income, and highest level of education).
Information regarding history of depressive symptoms and whether or not mothers
were receiving any treatment for these symptoms was recorded.
Maternal Depressive Symptoms. Depressive symptomatology was measured
using the Edinburgh Postnatal Depression Scale (EPDS), a 10-item self-report
instrument (Cox et al., 1987). Scores can range from 0 to 30, with higher scores
indicating lower (i.e., depressive) maternal mood and a greater severity of symptoms.
Although the EPDS does not diagnose PPD it is the standard and most frequently used
tool to identify the presence of depressive symptoms in the postpartum period
(Smallwood Ferguson, Jamieson, & Lindsay, 2002; Wisner, Parry, & Pionteck, 2002).
Acceptable validity and reliability of the EPDS has been extensively reported in a
number of studies (Affonso, De, Andrews Horowitz, & Mayberry, 2000; Cox et al.,
1987; Murray & Carothers, 1990). Cox and colleagues reported the reliability of the
EPDS as measured by Cronbach’s alpha coefficient to be 0.87 and the split-half
reliability of the scale to be 0.88. In addition, the sensitivity and specificity were
reported as 85% and 77% respectively, with a positive predictive value of 73% (Cox
et al., 1987). The EPDS has also been validated by standardized psychiatric interviews
with a sensitivity of 68–95% and a specificity ranging from 78 to 96% (Affonso, De,
Horowitz, & Mayberry, 2000).
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Maternal-Infant Interaction Quality. Maternal-Infant Interaction quality was
measured via the observational Nursing Child Assessment Satellite Training (NCAST)
Program Teaching Scales (Sumner & Spietz, 1994). Widely considered to be the gold
standard for use in measuring maternal-infant interaction quality in children 36
months or younger, the 3 total scores (parent, child and overall) and six subscales
(Sensitivity to Cues, Responsiveness to Distress, Social-Emotional Growth Fostering
Activities, and Cognitive Growth Fostering Activities. Clarity of Cues and
Responsiveness to Parent) are derived. Internal consistency reliability for the NCATS
has been established; Cronbach’s alphas for each of the individual subscales range
from 0.50 to 0.80 and NCATS total score is demonstrated by a Cronbach’s alpha
equal to 0.87 (Sumner & Spietz, 1994). Although there is some variability in the
alphas, with parental Sensitivity to Cues (0.52) and infants’ Clarity of Cues subscales
(0.50) exhibiting the poorest internal consistency, this variability can be attributed to
the fact that the scales with the lowest internal consistency include items that depend
on the partners’ behaviour (especially when we consider the tendency for parental
scores to be more stable than infant scores). The Cronbach’s alpha for the current
study is equal to 0.87 with individual subscales ranging from 0.77 to 0.84. The blind
coder achieved interrater reliability of greater than or equal to 90% with videotapes
previously scored by the University of Washington, NCAST program.
The CARE-Index also measured mothers’ overall sensitivity with the context
of the caregiver-child dyad; however, in contrast to the NCAST, this measure assesses
the function of parental behaviour in interaction with the child. The CARE-Index can
be used with infants aged birth up to 15 months, and assessment is based on a brief,
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three to five minute videotaped play interaction between parent and child. Seven
aspects of interaction behaviour are assessed including facial expression, verbal
expression, positional and body contact, affection, turn-taking, control, and choice of
activity. A total Synchronicity Score is derived ranging from 0-14 (Crittenden, 2005).
The CARE-Index has a high degree of stability (Crittenden & Bonvillian, 1984) and
high interrater reliability (kappa = 0.73) (Leventhal, Jacobsen, Miller, & Quintana,
2004). The CARE-Index was evaluated by a research-level reliable coder blind to
participant group assignment.
Maternal and Infant Salivary Cortisol. The Salimetrics Oral Swab (SOS)
for mothers and the Salimetrics Children's Swab (SCS) for infant participants were
utilized in the collection of salivary cortisol. Mothers were instructed in saliva
collection procedures during pre-test data collection and asked to refrain from
eating, drinking, smoking or brushing teeth within 30 minutes prior to sampling.
Mothers were also asked to record any unusual patterns in sleeping, eating, and
stress as well as prescription or over the counter medication use, illness, and any
strenuous physical activity. As is typical in assessment of diurnal rhythms, four
salivary samples (Ashman et al., 2002; Smyth et al., 1997) per participant (i.e.,
mothers and infants) were obtained at pre-test and post-test. Saliva samples were
collected according to the following schedule: upon waking, 30 minutes after
waking, mid-afternoon (around 1400h), and at bedtime. Given the diurnal rhythm
of cortisol levels, these times were chosen because, typically, cortisol is highest in
the early morning and then steadily declines throughout the day (Ashman et al.,
2002; Pruessner, Kirschbaum, Meinlschmid, & Hellhammer, 2003). To encourage
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adherence with the cortisol collection protocol and record exact timing of sample
collection the MEMS® 6 TrackCap (MEMS®, AARDEX, Lux, Switzerland) were
provided to participants. Each device consists of a conventional medicine bottle
fitted with a special closure that records the time and date of each opening and
closing of the container through integrated microcircuitry. This method has been
shown to assess reliably participant adherence with a saliva collection protocol and
improves compliance (when participants know they are being monitored). Saliva
samples were picked up on the day after collection and stored at -20 °C until they
could be shipped to Salimetrics, State College, PA for analysis. Samples were
assayed for salivary cortisol in duplicate using a highly sensitive enzyme
immunoassay. Samples from each mother/infant dyad were assayed in the same
batch. Test sensitivity ranged from 0.003 to 3.0 µg/dl. Intra- and interassay
variability was assessed at 7.1% and 8.9%, respectively. Salimetrics
(2014) proposes that intra-assay coefficient of variability should be below 10%,
while inter-assay coefficients of variability below 15% demonstrate high
reproducibility and precision in the assay. Normative cortisol levels range from
0.094 to 2.5 µg/dL in females aged 21-35, and from undetectable to 2.7 µg/dL in
children under 12-months (Salimetrics, 2014).
Data Analyses
First, descriptive statistics were tabulated; groups were then compared on
demographic and descriptive variables via independent t-tests. Separate (one-way)
ANCOVAs controlling for pre-test scores tested the differences between control and
intervention group participants (Tabachnick & Fidell, 2006) on each of the outcome
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variables (maternal and infant cortisol, maternal depression, NCATS, and CAREIndex). The purpose of using the pre-test scores as a covariate in ANCOVA is to
reduce the error variance and eliminate systematic bias (Dimitrov, & Rumrill, 2003).
Parametric assumptions of normality and skewness, Mauchly’s test of sphericty,
Levene’s test of equality of variance, and homogeneity of regression slopes were
assessed and the results interpreted as satisfactory. Cohen’s d effect sizes were
calculated from differences in mean scores between the treatment and control groups
(Cohen, 1988). To prevent overlooking valuable trends in pilot data and to account for
directional hypothesis testing, one-tailed tests with alpha of .05 of significance were
conducted.
To analyze cortisol, which tends to be positively skewed (Cruz, 2007; Gunnar,
1996), logarithmic transformation (i.e., base-10 log) was used to compute a log for
each score, thereby reducing skewness by compressing the left tail of the distribution
and extending the smaller values on the negative side (Nolan & Heinzen, 2008). Area
under the curve (AUC) calculations were used to incorporate the multiple time points
associated with diurnal cortisol sampling and facilitate the manageability of data
without sacrificing the information and meaning contained in repeated measurements.
The first formula “area under the curve with respect to ground” (AUCG)
reflects the total area under the curve of all measurements, which demonstrates both
sensitivity and intensity (i.e. reflects the overall concentration of cortisol) and, thus,
effectively reflects cortisol output. The second formula, “area under the curve with
respect to increase” (AUCI), was calculated with reference to the baseline
measurement and emphasizes the changes over time (i.e., either an increase or
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decrease in cortisol concentrations over the course of the day); AUCI reflects the
sensitivity of the system (Fekedulegn et al., 2007; Pruessner et al., 2003).
Calculation of these dependent variables was as follows:

n−1

AUCG = ∑
i=1

1
(mi+1 + mi )∗ ti
2

AUCI = −[AUCG − (mi ∗ tn − t1 )]
Results
Descriptive statistics are presented in Table 2. We were able to recruit 12
(63%) out of the 21 potential participant referrals received from out community
recruitment partners (see Figure 1 for flow of participants through the trial). The trial
took place in Calgary, Alberta, a large city in western Canada. All participants lived
either in the urban centre or surrounding suburban communities. At randomization,
mothers were an average of 29.3 years (SD = 2.96) and infants were 6.33 months (SD
= 2.06). All 12 infants were born in Alberta, Canada. All mothers spoke English as a
primary language and all but one were born in Canada. Of the 12 mothers participating
in the trial, 11 were partnered (e.g. either married or common law). Seven mothers had
earned a University undergraduate degree or higher and 10 mothers had an annual
household income of $60, 000 per year or higher. No statistical differences were
observed between the groups on any demographic or descriptive variables (i.e.
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maternal age, marital status, depression history etc.), which implied that the study
findings were not likely to have been confounded by any of these measured variables.
This strategy also confirmed the efficacy of randomization. Intervention and control
groups did not differ with respect to antidepressant medication use.
Separate ANCOVA tests were computed for each of the dependent variables
(e.g. maternal depression, maternal-infant interaction quality, and maternal and infant
cortisol levels). Significant group differences were observed in NCATS CaregiverChild total scores, F (1, 9) = 9.51, p = 0.0065, d = 1.43, favoring the intervention
group. Furthermore, statistically significant group differences were found for infants’
AUCI (F (1, 9) = 4.97, p = 0.027, d = 0.939.
Further analysis determined that significant differences (favoring the
intervention group) were observed in the NCATS Sensitivity to Cues F (1, 9) = 4.52, p
= 0.031; Cognitive Growth Fostering F (1, 9) = 7.08, p = 0.013; as well as Caregiver
Total Contingency scores (which summarizes the contingency of maternal
responsiveness to infant behaviours), F (1, 9) = 7.68, p = 0.011. No significant group
differences were detected for EPDS total scores, CARE Index Synchronicity scores,
maternal and infant AUCG and maternal AUCI. In other words, the treatment and
control groups did not differ with regards to improvement in maternal mood or overall
concentration of cortisol. Mean scores are reported in Table 3.
Discussion
The purpose of this feasibility pilot study was to evaluate the effect of an
interaction guidance intervention for improving maternal-infant interaction quality in
the context of PPD. Results from separate one-way ANCOVAs for each dependent
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variable (cortisol, maternal depression, NCATS, and CARE-Index) supported two of
the three proposed hypotheses. Higher NCATS Caregiver-Child Total scores were
observed in the intervention group dyads when compared to their control group
counterparts. Upon further exploration of this result (i.e. conducting separate
ANCOVAs for each NCATS subscale) significant differences favouring the
intervention group were detected in scores for Sensitivity to Cues, Cognitive Growth
Fostering, and Caregiver Total Contingency subscales. These findings suggest that
video-feedback contributed to an overall improvement in quality of maternal-infant
interaction. In light of specific intervention foci—such as maternal sensitivity,
encouraging mothers’ use of cognitive growth fostering language, and emphasizing the
importance of contingent responsiveness to infant cues and behaviour—these findings
support the notion that these dimensions of dyadic interaction are appropriate targets
for intervention. These outcomes are particularly compelling in view of the large effect
size for NCATS Caregiver-Child total scores.
No group differences were detected with respect to maternal and infant AUCG
or AUCI or in maternal AUCI. Only infants’ AUCI was found to be significantly
different in favour of the intervention group. These results indicate that intervention
group infants exhibited an increase in the daily decline of diurnal cortisol, which is
consistent with the stated hypothesis. In other words, these infants may have
experienced a reduction in the over-activation of the HPA-axis (and subsequent
decrease in cortisol) that has been associated with stressors such as insensitive and
unresponsive caregiving (Ashman et al., 2002; Essex et al., 2002). This finding may be
attributed to intervention mothers’ improvements in sensitivity and contingent
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responsiveness that infants may have perceived as secure and predictable—which, in
turn, may help to prevent elevated cortisol levels (Essex et al., 2002; Halligan et al.,
2004).
EPDS scores improved in both intervention and control mothers. However,
despite our hypotheses, there were no significant group differences. Although maternal
mood improved for both groups over the course of the study, the video-feedback
intervention did not appear to significantly impact depression. One potential
explalnation for this finding suggests that although infants may continue to perceive
maternal depressive symptoms as challenging or stressful, the quality of caregiving
has the potential to ameliorate the relationship between depression and its deleterious
impact on the child.
Strengths and Limitations
There were several strengths in this study. For instance, home-based
intervention and data collection procedures reduced participant burden associated with
travelling to a research location and increased the degree of ecological validity. To
increase reliability and validity of maternal-infant interaction quality outcomes (e.g.
NCATS and CARE-Index), external coders who were blind to group assignment
preformed coding of these measures. Despite the small sample size, and even after the
application of a Bonferroni correction, the p-value for the NCATS Total score
remained significant (p = 0.013), and the effect size was large. This suggests that even
when a conservative adjustment is employed, this outcome remains viable. Further
strengths included randomization into either intervention or control group, low number
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of dropouts, as well as the fact that many mothers anecdotally reported that they
enjoyed participating in the study.
One limitation of this study is the fact that outcome data were not collected by
‘blind’ assessors unaware of group assignment but by the nurse-interventionist. The
most conspicuous limitation is the small sample size (even though all participants
completed each outcome measurement). This small sample size also meant that
statistical analyses were underpowered. For example, at the outset of this study,
original power calcluations projected that a sample size of 40 participants (20 per
group) would have been sufficient to detect a moderate effect in the primary outcome
of maternal-infant interaction (given alpha of 0.05 and power of 0.80) (Cohen, 1988).
Due to sluggish recruitment and dwindling resources, in the end only 12 participants
could be recruited. Despite the small sample size large effects were observed in
maternal-infant interaction quality outcomes and in infant cortisol outcomes. This
study was also subject to a degree of selection bias due to our recruitment strategy
(e.g. women who were not patients of one of the three clinics specializing in women’s
mental health could not be identified as potential participants). However, the positive
findings suggest that this intervention may be amenable to clinical populations.
Comparison with Other Research
This study builds upon previous research by Letourneau et al. (2011), which
tested an intervention of home-based, peer-support on maternal-infant interaction
among mothers with PPD. In conjunction with providing social support, peer
volunteers also delivered an intervention for teaching mothers about what is required
for optimal interactions and contingent responsiveness. Letourneau and colleagues
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reported that the intervention did not improve maternal-infant interaction quality and
that teaching by a lay peer was not well received by mothers with PPD and might be
more optimally delivered by a professional nurse. Thusly, in this study we tested the
efficacy of interaction guidance delivered by a nurse interventionist.
Though studies are limited, video-feedback has been used in some motherinfant treatments in the context of PPD (van Doesum, Riksen-Walraven, Hosman, &
Hofnagels, 2008; Vik & Braten, 2009; Vik & Hafting, 2006). Vik and colleagues
(2006, 2009) tested a Marte Meo video-feedback interaction guidance intervention for
mothers experiencing PPD, first in a small-scale pilot (N = 6) and then in via
qualitative case studies (N = 3). Recordings were analyzed and edited by a trained
therapist with a focus on the infant’s needs and on highlighting and reinforcing
sensitive aspects of maternal behaviour. The authors observed that the video-feedback
and accompanying therapeutic guidance may have contributed to uplifting the
mothers’ spirits, enabling them to transcend their self-centered state; this, in turn,
appeared to have affected the ensuing mother-infant interactions. These studies
differed from the present one in that standardized measures of maternal-infant
interaction were not utilized; instead, a qualitative approach (using mothers’ own
feedback) was used to evaluate the intervention. Whether or not there was any
improvement in depressive symptoms was not reported. Van Doesum and colleagues
(2008) conducted an RCT examining the effect of video-feedback interaction guidance
for enhancing depressed mothers’ sensitivity to their infants’ cues and behaviours. The
intervention group received 8–10 home visits from a specially trained professional and
the control group received parenting support by telephone. Infants in the experimental
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group had higher scores for attachment security, and the intervention was effective in
improving maternal-infant interaction quality. In parallel with the current study,
depressive symptoms decreased over time for both the experimental and the control
groups; however, a significant difference in level of depression between the groups
was not observed. Bilszta et al. (2012) also utilized video-feedback to improve
maternal parenting behavior in clinically depressed mothers admitted to a perinatal
inpatient psychiatric unit. Mothers were randomized to video-feedback (i.e.,
interaction guidance with a trained mental health therapist), verbal-feedback, or
standard care. Although there was a significant improvement in the mental health
status of all participants (which can be attributed to the fact that all mothers
simultaneously received pharmacotherapy and psychotherapy), neither intervention
had statistically significant advantage in improving parenting confidence or
perceptions of infant behavior. Although Bilszta’s et al.’s intervention did not improve
mother-infant interactions, the authors reported that significant results with respect to
this outcome may have been prohibited since the number of intervention sessions was
limited by the duration of inpatient admission (i.e., ranging from one to six sessions).
As the current study shows, it would be feasible to conclude that a consistent (e.g., the
same amount for each participant) and multiple sessions of video-feedback are
required for any discernable improvement in maternal-infant interaction quality.
Other studies which have successfully improved maternal sensitivity toward
infants have employed a variety of methods, including the following examples: a
personalized book focused on sensitive and playful parenting (Juffer et al., 2005),
modeling and cognitive restructuring (van Doesum et al., 2008), and group education
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workshops followed by individualized video-feedback of infant signals (Santelices et
al., 2010). Nevertheless, video technology as a tool for parenting training has shown to
be an effective method for dyad assessment and interventions aimed at increasing
mothers’ capacity for optimal interaction with their infants (Beebe, 2003; Crittenden &
Snell, 1983; Koniak-Griffin, Verzemnieks, & Cahill, 1992).
Directions for Future Research
Interaction guidance using video-feedback is a fairly promising intervention
tool for targeting and strengthening the numerous complex facets required for optimal
dyadic interaction. Since this interaction guidance via video-feedback was designed to
be highly adaptable to the strengths and needs of various participants, it may also be
amenable for testing with fathers, other caregivers (e.g., grandparents) or for triadic
use (i.e., mother-father-child interactions). By the same token, video feedback has
applicability for testing with other populations that may be at risk for anomalous
caregiving (i.e., substance abusing mothers, mothers with limited social support,
mothers of very young age and those affected by intimate partner violence). Future
evaluations of video-feedback might also include variables such as parenting stress,
parenting self-efficacy, as well as more child outcomes such as temperament and
cognitive and emotional development. Other issues requiring further exploration
include duration of video-feedback sessions, frequency of video-feedback sessions,
optimal timing of the intervention (e.g., infant age in which intervention is likely to be
most or least effective), the usefulness of longitudinal evaluation that may over time
produce improvements in mothers’ mental health as well as improvements in
maternal-infant interaction.
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Conclusion
The serious nature of PPD and its impact on maternal well-being, and on the
developmental health of infants means that researchers have a responsibility to
develop and test programs which address both maternal depressive symptoms and the
improvement of mother-infant interaction quality. These important objectives not only
promote children’s emotional, cognitive, and psychosocial development but also, in
turn, have a significant impact on the mental health of the next generation. Although
maternal depressive symptoms did not significantly improve as a result of the
intervention, improvements in overall maternal-infant interaction quality, maternal
sensitivity, cognitive growth fostering activities and overall contingency were
observed. Furthermore, on average infants in the intervention group displayed a
greater increase in the daily decline of diurnal cortisol. This may suggest that the
improved sensitivity and responsiveness observed in intervention mothers was
perceived by their infants as comforting and predictable and thus may have helped to
prevent elevated cortisol levels (or indeed lower already elevated cortisol levels). Due
to the small sample size and lack of statistical power, the results of this study (albeit
promising) should be interpreted cautiously. Nevertheless, findings from this
feasibility pilot will be used to support the development of a large-scale follow-up
exploration, which will also include longer-term follow-up of infant cognitive and
emotional outcomes as well as maternal depression and maternal and infant stress and
interaction quality.
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FIG. 1: Flow of participants through the trial
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Table 1. Interactive Behaviours of Interest for Video-Feedback Intervention
Positioning:
• Infant is safe
• Conducive to interaction (i.e. face-to-face)
• Conducive to contact between mother and infant
Non-verbal/verbal behaviour of mother and infant: i.e. smiles, squirms, and
other non-verbal signals from child
Cognitive growth fostering:
• Presence of teaching-loop
• Scaffolding (does mother help to promote self-discovery/mastery
without intruding and completing the task for the infant)
Timing of mother and child’s behaviour in relation to one another (i.e.
contingency):
• Does mother talk after infant vocalizes? Or vice versa?
• Does infant smile at mother after she has vocalized?
Content of mother’s speaking:
• Implication of words
• Sounds
Presence of infant distress:
• Potent vs. subtle cues
• Maternal response
Note: Adapted from Koniak-Griffin et al. (1992) and University of Washington,
NCAST Program (Sumner & Speitz, 1994)
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Table 2. Mothers’ and infants’ demographic statistics at enrolment in treatment
(n = 6) and control (n = 6) groups.
Variable

Treatment
(%)

Control
(%)

2-tailed
t-test

Mothers’ age (years):
24 -29
30-35

2 (33.3)
4 (66.7)

3 (50.0)
3 (50.0)

p = 0.584

Marital status:
Married
Single
Common Law

4 (66.7)
0
2 (33.3)

5 (83.3)
1 (16.7)
0

1 (16.7)

2 (33.3)

1 (16.7)

1 (16.7)

3 (50.0)

3 (50.0)

1 (16.7)

0

Mothers’ employment status:
Maternity leave
Working part-time
Student
Homemaker
Self-Employed

2 (33.3)
1 (16.7)
1 (16.7)
2 (33.3)
0

4 (66.7)
0
1 (16.7)
0
1 (16.7)

Annual household income ($C):
$40 000 - 59 999
$60 000 - 79 999
$100 000 +

1 (16.7)
3 (50.0)
2 (33.3)

1 (16.7)
2 (33.3)
3 (50.0)

p = 0.731

Born in Canada:
Yes
No

5 (83.3)
1 (16.7)

6 (100.0)
0

p = 1.00

History of any depression:
Yes
No

3 (50.0)
3 (50.0)

5 (83.3)
1 (16.7)

p = 0.260

History of postpartum depression:
Yes

2 (33.3)
4 (66.7)

2 (33.3)
4 (66.7)

p = 1.00

Mothers’ education:
Partial technical school,
college/university
Completed technical school, college
certificate/diploma
Completed university
undergraduate degree
Completed university graduate
degree
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No
Mothers’ antidepressant medication use:
Yes
No

5 (83.3)
1 (16.7)

4 (66.7)
2 (33.3)

p = 0.549

Attended prenatal classes:
Yes
No

5 (83.3)
1 (16.7)

4 (66.7)
2 (33.3)

p = 0.549

Planned pregnancy:
Yes
No

3 (50.0)
3 (50.0)

4 (66.7)
2 (33.3)

p = 0.599

Birth complications:
Yes
No

2 (33.3)
4 (66.7)

1 (16.7)
5 (83.3)

p = 0.549

Infant admitted to NICU:
Yes
No

2 (33.3)
4 (66.7)

1 (16.7)
5 (83.3)

p = 0.549

Infant sex:
Male
Female

3 (50.0)
3 (50.0)

2 (33.3)
4 (66.7)

p = 0.599

Infants’ age at enrollment (months):
<4
5–6
7–9

2 (33.3)
3 (50.0)
1 (16.7)

0
3 (50.0)
3 (50.0)

p = 0.092

Infants’ siblings:
Only child
One sibling

5 (83.3)
1 (16.7)

4 (66.7)
2 (33.3)

p = 0.549
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Table 3. Intervention effects on main outcomes
Measure

Intervention
Mean (SD)

EPDS Total
Pre-test
17.17 (2.99)
Post-test
14.00 (2.83)
NCATS Total
Pre-test
50.17 (4.26)
Post-test
61.00 (4.52)
Care-Index
Synchronicity
Pre-test
4.33 (1.03)
Post-test
5.33 (0.52)
Overall Concentration
of Maternal Salivary
Cortisol
Pre-test
2.16 (0.37)
Post-test
2.53 (0.34)
Overall Concentration
of Infant Salivary
Cortisol
Pre-test
2.16 (0.22)
Post-test
1.84 (0.27)
Daily Decline of
Maternal Salivary
Cortisol
Pre-test
1.36 (0.42)
Post-test
1.10 (0.58)
Daily Decline of
Infant Salivary
Cortisol
Pre-test
1.15 (0.29)
Post-test
1.67 (0.45)
*All cortisol values log transformed
**Cortisol measured in µg/dL
***Significant at p < 0.05; 1-tailed.

Control
Mean (SD)

P-value

Effect size
(Cohen’s d)

13.67 (3.88)
12.33 (2.66)

0.456

0.42

52.83 (5.85)
53.50(4.04)

0.0065

1.43

5.33 (1.86)
5.17 (1.60)

0.069

0.078

2.53 (0.60)
2.40 (0.67)

0.242

0.148

1.80 (0.87)
1.76 (0.14)

0.282

0.302

1.38 (0.86)
1.16 (0.56)

0.436

0.073

1.21 (0.46)
0.86 (0.46)

0.027

0.939
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SUMMARY OF MANUSCRIPTS AND CLOSING REMARKS
Maternal depression calls for immediate intervention for a mother-infant dyad.
More studies are required to investigate how mothers with PPD can benefit from
parenting interventions that promote maternal sensitivity and improve parenting selfefficacy. This research explored the relationships between PPD, maternal-infant
interaction quality and cortisol levels while also testing the efficacy of a professional
interaction guidance intervention designed to improve the relationships of these dyads.
To date, no known studies have been conducted that concurrently explore the
relationship between postnatal maternal depression and infant cortisol levels, and the
quality of caregiving. The following is a summary of contextual manuscripts
underpinning this research as well as the main findings of this randomized controlled
trial.
Manuscript 1: Approaches to Salivary Cortisol Collection and Analysis in Infants
•

Saliva collection offers several advantages over that of other diagnostic fluids.
Salivary cortisol testing is minimally invasive, and collection is inexpensive,
painless and uncomplicated--these factors being of particular importance when
collecting samples from the very young & having to take multiple samples
over the course of the day (e.g. for assessing diurnal rhythm).

•

Salivary cortisol is becoming more commonly utilized as a biologic marker of
stress in observational studies and intervention research.

•

Although there is no universally ideal strategy for infant salivary cortisol
collection and analysis, a number of criteria must be considered prior to
deciding on the most suitable collection procedure.
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•

This paper provides investigators with a valuable guide on what is required to
reliably utilize salivary cortisol in infant studies including: 1) an overview of
the patterns of cortisol secretion in infancy including the development of
diurnal rhythm and response to stress; 2) a comparison of the most commonly
used approaches for collecting salivary cortisol samples in infants including
cotton rope, syringe aspiration technique, filter paper, hydrocellulose
microsponge, and the Salimetrics Children’s Swab; 3) a discussion of the
factors contributing to heightened cortisol variability in infancy and how these
can be limited; 4) analytical issues associated with cortisol measurement; and
5) examples of criteria to consider when choosing a saliva sampling method
and lab for conducting assays.

•

The method which is most appropriate for a given research project will depend
on a number of criteria, including the following: age of infant, setting (i.e. lab
vs. home collection), ease of use, frequency of sample collection (i.e. 2
samples for CAR vs. 4 or more samples for diurnal cortisol), cost of materials
and efficiency of yielding sufficient sample volume.

•

In summary, (i) using consistent collection techniques and laboratory analysis
procedures, (ii) ensuring a comprehensive understanding of individual factors
relating to the behaviour of cortisol levels, and (iii) considering how infants’
developmental age may influence cortisol rhythm are very likely to contribute
to the improvement of the accuracy of cortisol testing and help advance the
understanding of children’s responses to stressful events.
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Manuscript 2: Attachment and Caregiver-Infant Interaction: A Review of
Assessment Tools
•

Difficult attachment and caregiver-infant relationships—such as those
documented in women with postpartum depression—place children at risk for
insecure attachment, future cognitive and developmental challenges, and
decreased resiliency to stress.

•

By using reliable and valid measures for assessing attachment, clinicians and
researches will have a greater capacity for identifying anomalous caregiving
practices and intervening to enhance the early attachment relationships of highrisk dyads.

•

Selecting an appropriate tool may pose challenges; therefore, review and
comparison of common theoretical perspectives and assessments of caregiverinfant attachment would aid significantly in the selection of appropriate
assessments. This paper describes and compares the most commonly used
measures of caregiver-infant interaction and quality of attachment, including
the Strange Situation Procedure, Attachment Q-Sort, Toddler Attachment Sort,
CARE-Index, AMBIANCE, Attachment During Stress Scale, and the Risky
Situation Procedure.

•

For researchers and clinicians seeking the most appropriate assessment tool for
a practice or research, a number of factors should be considered, including the
measurement’s conceptual foundations, psychometrics, feasibility of training
requirements, equipment and setting for administration, length of time to
code/interpret results, previous use in caregiver and infant populations (i.e.
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ethnic groups, high-risk mothers, high-risk infants), and financial requirements
(i.e. measurement copyright, equipment, setting, cost of coder training).
Manuscript 3: Caregiver-Infant Interaction Quality: A Review of Observational
Assessment Tools
•

Caregiving is a vitally important social role: Successful caregiving is a
principal factor in promoting children’s emotional, cognitive, and psychosocial
development which, in turn, influences the mental health of the next generation
(Bowlby, 1988).

•

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.

•

This paper provides fellow researchers and clinicians with a description and
comparison of observational strategies for assessing early relationships
between caregivers and children from birth to toddlerhood, including the
following; the Parent-Child Interaction Scales, Mutual Regulation Scales,
Parent-Child Early Relationship Assessment, Mother-Infant Communication
Screening, Ainsworth Maternal Sensitivity Scales, Maternal Behaviour Q-sort,
and the Emotional Availability Scales.

•

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 requirements, and
administration procedures).
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Manuscript 4: Challenges and Opportunities in Recruitment of Depressed
Mothers: Lessons Learned from Three Exemplar Studies
•

While our most vulnerable citizens are in greatest need of health and support
intervention, they are often the most difficult to recruit. Studies comparing and
exploring recruitment targeting depressed women are missing entirely. This
omission is troubling since depressed mothers are needed to take part in
research to ensure that subsequent interventions are based on the best possible
evidence. Accordingly, the evidence base necessary for optimal care may be
lacking.

•

This paper addressed the numerous challenges associated with recruiting
depressed mothers into intervention-based research and described promising
recruitment strategies uncovered via a realist review of literature and lessons
learned during the recruitment activities of three exemplar studies of women
with postpartum depression.

•

Recruitment challenges are often exacerbated by intersecting barriers to
participation such as stigma, under-diagnosis of PPD, participant burden, and
lack of participant resources.

•

Identifying recruitment barriers and adopting approaches to mitigate challenges
is crucial for planning efficient recruitment strategies.

•

In order to maximize the efficacy of recruitment strategies, investigators
should observe a number of fundamental procedures.
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o First, detailed recruitment plans should be developed and piloted.
Recruitment plans should incorporate both active and passive
strategies, though active strategies should be emphasized.
o Additionally, the importance of fostering relationships with community
partners cannot be underestimated, especially if recruitment is
contingent upon gatekeeper referral.
o Since disproportionate numbers of participants from any single
population are likely to undermine generalizability, researchers should
employ strategies to target diverse socioeconomic and ethnic samples
and utilize culturally relevant recruitment methods.
o Finally, investigators should endeavour to design studies that make
enrolment as attractive as possible, including maximizing benefits and
minimizing burden.
•

These strategies may help to increase the success recruitment and improve the
likelihood of robust sample sizes and safeguard the generalizability of results.

Manuscript 5: Promising Results from an Interaction Guidance Intervention for
Improving Maternal-Infant Interaction Quality of Depressed Mothers: A
Randomized Controlled Trial
•

This study examined the relationships between PPD, maternal-infant
interaction quality, and maternal and infant diurnal cortisol levels in the
context of an interaction guidance intervention for improving dyadic
relationship quality.

259

•

Mothers with PPD were randomly assigned to control (n =6) or intervention
groups (n = 6). Intervention group mothers received 3 video-feedback sessions
that included maternal–infant interaction teaching. Feedback included using
praise to reinforce desired maternal behaviours; information on infant cues;
appraisal of maternal response to infant distress; and use of cognitive growth
fostering language.

•

Data were collected from all mothers at baseline, as well as at 3, 6 and 10
weeks’ post-randomization.

•

Separate (one-tailed) ANCOVAs, controlling for pre-test scores, were
conducted with each of the four outcome variables (cortisol, maternal
depression, NCATS Caregiver-Child Total score, and CARE-Index
Synchronicity subscale scores).

•

No significant group differences in measures of depression or in maternal
cortisol were detected.

•

A significant difference favouring intervention group infants was observed in
AUCI calculations of cortisol. This finding may be attributed to intervention
mothers’ improvements in sensitivity and contingent responsiveness that
infants may have perceived as secure and predictable—which, in turn, may
help to prevent elevated cortisol levels.

•

Significant differences favouring the intervention group were observed in the
NCATS Caregiver-Child Total scores.

•

To further explore maternal-infant interaction quality outcomes, secondary
analyses were conducted on each of the NCATS and CARE-Index subscales,
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respectively. For the NCATS Sensitivity to Cues, Cognitive Growth Fostering,
and Caregiver Total Contingency subscales.
•

These findings suggest that the video-feedback intervention contributed to an
overall improvement in quality of maternal-infant interaction. In light of
specific intervention foci—such as maternal sensitivity, encouraging mothers’
use of cognitive growth fostering language, and emphasizing the importance of
contingent responsiveness to infant cues and behaviour—these findings
support the notion that these dimensions of dyadic interaction are appropriate
targets for intervention. These outcomes are particularly compelling in view of
the large effect size for NCATS Caregiver-Child total scores.

•

Although maternal mood improved for both groups over the course of the
study, the video-feedback intervention did not appear to significantly impact
depression. This finding may suggest that although infants may still perceive
maternal depressive symptoms as challenging or stressful, the quality of
caregiving has the potential to ameliorate the relationship between depression
and its deleterious impact on the child.

•

In summary, this study reports on the promising outcomes of a video-feedback
intervention and contributes to the understanding of relationships between
PPD, maternal-infant interaction quality and cortisol levels. Most importantly,
findings from this feasibility pilot will be used to support the development of a
full-scale trial.
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IMPLICATIONS FOR INTERDISCIPLINARY PRACTICE, POLICY AND
RESEARCH
Examining complex issues--such as the degree to which postpartum depression
affects stress and resiliency, maternal-infant interaction quality, and child
development--requires the integration and synthesis of multiple methodologies. An
interdisciplinary approach has proved to be the best way to accomplish this complex
task. The University of New Brunswick’s Interdisciplinary Program has afforded me
the opportunity to create an individualized program of study outside of the traditional
boundaries of discipline specific programs. Accordingly, this interdisciplinary
paradigm has been vital in preparing me to conduct my dissertation investigation and
will continue to inform the direction of my developing program of research.
Practice:
•

Mental health providers from a range of disciplines (e.g., physicians,
psychiatrists, psychologists, nurses, social workers, and counselors) possess
vital skill sets and the professional responsibility to provide support to
depressed women and their families.

•

In addition to helping women to manage their depressive symptoms, mental
health professionals may be uniquely positioned to assess mother-infant
interaction quality (i.e., by employing some of the observational assessment
tools described herein), provide mothers with information regarding their
infants’ complex repertoire of behaviours, and conduct interaction guidance for
promoting mothers’ sensitivity.
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•

The straightforward principles behind the video-feedback intervention
developed and tested for this dissertation (i.e., introducing caregivers to their
infants’ “non verbal language” and identifying the ways in which they may
respond most sensitively) mean that this approach to interaction guidance is
adaptable for use by a range of health professionals in a number a different
settings (i.e., laboratory, home, clinic, hospital, community centre and so on).

Policy:
•

Given the multi-factorial nature of the aetiology and manifestation of PPD and
its impact on the microsystem (i.e. family), exosystem (i.e. health care), and
macrosystem (i.e. societal) levels, this complex mental health issue merits the
careful attentions of policy makers and program developers concerned with
maternal health, family well-being, and early childhood development.

•

Findings from this dissertation reinforce the necessity for developing health
policies that 1) facilitate the early identification of PPD; 2) support women’s
access to resources and treatments for PPD, and 3) emphasize the significance
of promoting early caregiving relationships as a way to ameliorate PPD’s
potentially deleterious impact on infants’ development.

Research:
•

PPD is a complex mental health issue and a rich subject that lends itself to
inexhaustibly interesting inquiry, it requires an innovative and interdisciplinary
approach.

•

Given PPD’s significant impact on maternal well-being and infants'
developmental health, researchers across many disciplines have a
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responsibility to develop and test programs that address maternal depressive
symptoms, improve interaction quality, and, in turn, promote children's
emotional, cognitive, and psychosocial development.
•

While the majority of current research focuses on the effects of maternal
depression on early child development, comparatively little attention has been
paid to the role of paternal depression in child development and especially
whether the deleterious impact can be assuaged with interventions aimed at
promoting paternal sensitivity.

•

Therefore, this is another important area of inquiry which could consist of
studies testing the efficacy of video-feedback guidance with a sample of
depressed fathers.

•

There is also potential here for testing a triadic intervention with mother, father
and infant or testing the intervention with father and infant alone.

•

Consequently, this research would be well suited for collaborations with fellow
scholars from disciplines such as nursing, psychiatry, psychology, social work
and medicine.

In conclusion, each of this dissertation’s five manuscripts provide a unique
contribution to the nascent area of research concerned with integrating biological
mechanisms (i.e. stress hormone responses) and social conditions (i.e. maternal
depression) in order to explain the observed relationship between caregiving quality
and children's development. Most importantly, the compelling and promising results
from this feasibility pilot will be used to inform the development of a full-scale trial
evaluating interaction guidance via video-feedback in a much larger sample.
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Furthermore, this dissertation provides the basis for my emerging research program
that examines how early caregiving relationships, and maternal mental health
influence maternal and infant stress as well as children’s social, emotional and
cognitive development. Based on the research conducted for this work, my
overarching goal shall be to develop and test interventions that promote caregivers’
well-being, help them to build upon their existing parenting skills, and thus contribute
positively to the mental and physical health of the next generation.

265

References
Bowlby, J. (1988). A secure-base: Parent-child attachment and healthy human
development. New York, NY: Basic Books.

266

APPENDICES

Appendix A: Examples of Maternal and Infant Behaviours of Interest
Appendix B: Study Outline and Data Collection Breakdown
Appendix C: Consent to be Contacted
Appendix D: Telephone Screening Script
Appendix E: Consent Form
Appendix F: Protocol for Himagh-Risk Interview
Appendix G: Measures
Appendix H: Cortisol Collection Protocol
Appendix I: Procedure for Analysis of Quantitative Data
Appendix J: Descriptive Statistics for Outcome Variables

267

Appendix A
Video Feedback Checklist: Examples of Maternal and Infant Behaviours of Interest
Behaviour of Interest

Optimal

Nonoptimal

1. Positioning:
• Safe
• Conducive to interaction
2. Non-verbal/verbal behaviour of mother
and infant: i.e. smiles, squirms, and
other non-verbal signals from child.
3. Presence of teaching-loop.
4. Timing of mother and child’s
behaviour in relation to one another
(i.e. contingency):
• Does mother talk after infant
vocalizes? Or vice versa?
• Does infant smile at mother
after she has vocalized?
5. Content of mother’s speaking:
• Implication of words
• Sounds
6. Presence of infant distress:
• Potent vs. subtle cues
• Maternal response
Note: Adapted from Sumner and Spietz, 1994.
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Appendix B
Study Outline and Data Collection Breakdown
Timeframe

Study Segment

§
•

Baseline Data
Collection
Randomization
Pretest

§
§
§
§

Week 4 – Week 6

§

Intervention #1

§

Week 7 – Week 9

§
§
§

Data Collection
Intervention #2
Post-test

§
§
§
§

Week 10

§
§

Final Data Collection
Delayed Post-test

§
§
§
§

Week 1 - Week 3

§

Data Collected
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EPDS
NCATS
CARE-Index
Self-collection of
salivary cortisol
No data collected
EPDS
NCATS
CARE-Index
Self-collection of
salivary cortisol
EPDS
NCATS
CARE-Index
Self-collection of
salivary cortisol

Appendix C
Consent to be Contacted
Project Name:

Professional Interaction Guidance to Improve Maternal-Infant
Relationships of Depressed Mothers: A Randomized Control

Trial
Researchers:

Principle Investigator: Dr. Nicole Letourneau, University of
Calgary, Nursing Faculty: Co-Principle Investigator: Penny
Tryphonopoulos RN, PhD (c)

Postpartum depression (PPD) is a major health problem for many women. Depression
can change how moms understand their babies. Fortunately, depressive symptoms may
improve through parent-training programs that promote sensitive mother-infant
interactions. A study is being conducted by Penny Tryphonopoulos, a registered nurse
and Interdisciplinary PhD student. This study will test a video feedback parenting
intervention for moms who have symptoms of PPD. This study will also examine the
relationships among mother and baby interaction and stress hormone levels in
depressed women.
I would like to call you to give you more information about this study so that you can
decide whether you would like to take part.
I give permission to be called by Penny Tryphonopoulos RN, PhD (c). I know that
giving this consent to contact me does not mean that I have to take part in this study.
My name is:
Telephone:
E-mail Address:
Signature:
Date:
Witness:
Witness signature:

270

Appendix D
Screening Telephone Tool Script For Mothers
Hi, my name is Penny Tryphonopoulos, and I am a registered nurse and PhD student
at the University of New Brunswick. Thank you for taking the time to speak with me
today. I am doing a study for my PhD research. I am testing a parenting intervention
for moms who have symptoms of postpartum depression. I need to ask you a few
questions to find out if you are eligible for the study. This screening will take about 5
minutes.
Are you still interested in going on?
If yes: Excellent. Before I arrange a time to obtain your informed consent and begin
the study, I need to ask you a few questions to see if you are eligible to participate.
This should only take a few minutes.
If no:

Thank you for your consideration.

Experienced Postpartum Symptoms Less Than Nine Months Ago (age of baby)
1. When was your last baby born?
a. If less than 9 months ago, go on to question #2.
b. If more than 9 months ago: one I am sorry, but I need to speak with
people who have had their baby within the last 6 months. Thank you
very much for your interest.
Symptoms of Postpartum Depression (if referred from clinic skip as they are
probably eligible with a diagnosis of PPD)
2. I am going to read you a list of symptoms and I would like it if you could let
me know if you are experiencing any of these now:
a. Persistent negative mood (i.e. low mood that didn’t go away; crying a
lot
b. Anxiety
c. Irritability
d. Sleep Disturbance (or problems)
e. Lack of energy
f. Lack of enthusiasm
g. Feelings of worthlessness
h. Loss of pleasure including reduced libido (sex drive)
i. Poor appetite
j. Inability to cope with daily activities or chores (like looking after your
baby)
k. Poor concentration
l. Poor memory
m. Suicidal Ideation (thoughts of harming yourself or of taking your life)
n. Unreasonable fears (panic)
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o. Other symptoms of depression [please describe]
Duration
3. Have your symptoms lasted longer than 1 week?
a. If yes: How long did it last for? ________ [Go on to question #4]
b. If no: Unfortunately we need to speak with women whose symptoms
have lasted longer than one week. Thank you very much for your
interest and time.
Functioning
4. Do you currently have any concerns about your ability to look after your
infant?
a. If yes: [Go on to conclusion]
.
Mothers are between 18 and 49 Years of Age
5. Are you between the age of 18 and 49 years of age?
a. If yes: [Go on to conclusion]
b. If no: “Thank you for your interest in the project, but unfortunately we
need to speak with women who are between 18 and 49 years of age”.
Interviewer’s Assessment of Ability to Understand English
6. Yes, Understands English: Go to conclusion.
7. b) No, Unable to communicate well in English. Thank you for your interest in
the project, but unfortunately I need to speak with women who are fluent in
English.
Conclusion for eligible participant
If yes to all questions: Thank you very much for taking the time to go through these
few questions with me. Based on what you have said, you are eligible to participate in
my study.

Notes:

Participant Number:

Date of Contact:
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Appendix E
CONSENT FORM
Title: PROFESSIONAL INTERACTION GUIDANCE TO IMPROVE MATERNALINFANT RELATIONSHIPS OF DEPRESSED MOTHERS: A Randomized Control
Trial
Sponsor: Canadian Institutes of Health Research
Principal Investigator:

Dr. Nicole Letourneau
Professor, Faculty of Nursing
Phone: 403-210-3833
Fax: 403-284-4803
nicole.letourneau@ucalgary.ca

Co-Investigators:

Penny Tryphonopoulos RN, PhD (c)
Nursing, University of New Brunswick
ptryphon@ucalgary.ca
Office: (403) 220-3517

*This research project will comprise Ms. Tryphonopoulos’s Ph.D. dissertation
This consent form is only part of the process of informed consent. It should give you the basic idea of
what the research is about and what your participation will involve. If you would like more detail about
something mentioned here, or information not included here, please ask. Take the time to read this
carefully and to understand any accompanying information. You will receive a copy of this form.

Ethics ID: University of New Brunswick 2011-40; University of Calgary E-24584
Study Title: Professional Interaction Guidance to Improve Maternal-Infant Relationships of
Depressed Mothers
Local PI: N. Letourneau
Version number/date: April 30, 2012CHREB
Template date August 2008
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Background
Postpartum depression (PPD) is a major health problem for many women.
Depression can change how moms understand their babies. Fortunately, depressive
symptoms may improve through parent-training programs that promote sensitive
mother-infant interactions. A study is being conducted by Penny Tryphonopoulos, a
registered nurse and Interdisciplinary PhD student. This study will test a video
feedback parenting intervention for moms who have symptoms of PPD. This study
will also examine the relationships among mother and baby interaction and stress
hormone levels in depressed women. You are being invited to volunteer to
participate in this research study.
What is the purpose of the study?
§ We want to help women who are experiencing symptoms of postpartum
depression (PPD).
§ We want to help promote mothers’ mental health and positive mother-baby
relationship.
§ We want to understand the effect of PPD on the mother-baby relationship.
§ We want to understand the effect of PPD on stress hormone levels of
mothers and their babies.
§ We want to test the effectiveness of a parenting intervention for mothers
who have symptoms of PPD.
What would I have to do?
§ The intervention takes place over the course of 10 weeks. You will be
visited 4 times at 3-week intervals.
§ A researcher will collect information from you about your age, marital
status, employment status, education level, and history of depression.
§ We will also videotape teaching interactions with you and your baby, and
will collect saliva samples from both you and your baby.
§ You will be randomly assigned to one of two groups. Your chance of being
assigned to either group A, which will receive 1 video feedback session, or
group B, which will receive 3 video feedback sessions, is 50:50.
§ No matter to which group you are assigned, you will receive access to
professional telephone support, advice on topics of your choosing and
assessment and feedback on the quality of your interaction with your baby.
§ We will teach you how to collect the saliva samples from yourself and your
baby. We will ask to collect 4 samples from yourself, and 4 from your baby.
This will not hurt or bother your child. We will provide you with a schedule
and directions for this collection and we will pick-up the samples the day
after collection.
§ The saliva you collect will help us determine when your infant is
experiencing more or less stress and how depressive symptoms may be
affecting you. No other testing will be done on these samples.
§ You will receive a $100.00 honorarium to cover traveling costs, babysitting
costs etc.
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What are the Risks?
§ There is a chance you may become distressed when discussing any
symptoms of PPD. If this happens we will help you at that time and then
refer you for extra help if you need it.
Will I benefit if I take part?
§ You will help us to better understand the effect of PPD on the mother-baby
relationship.
§ You will help us to better understand the effect of PPD on stress hormone
levels of mothers and their babies.
§ We will provide you with helpful tips and ideas that will assist you in caring
for and communicating with your baby.
Do I have to participate?
§ You have the right to refuse to answer any questions at any time.
§ Being in this study is completely voluntary. You are free to drop out of the
study at any time and for any reason. You do not have to explain your
decision. There are no penalties for dropping out
Will I be paid for participating, or do I have to pay for anything?
§ You will not have any costs or payments associated with being in this study.
Will my records be kept private?
§ All information will be kept confidential, except when the law requires
reporting.
§ We must report anything that shows a child under the age of 16 is at risk
from abuse or neglect.
§ If you tell us that you plan to harm yourself we will refer you for help too.
§ This is the only information that the researchers cannot keep private.
§ The information you provide will be kept for at least five years after the
study is completed.
§ Data will be kept in a secure and locked area.
§ Your name and any other identifying information will not be attached to the
information that you provide.
§ All data are under conditions of secure storage for the stipulated period of
time, after which they are destroyed.
§ Computer based storage media, as well as voice or video recordings, will be
erased or physically destroyed, while paper documents will be shredded.
§ Your name will never be used in any publications or presentations of the
study results.
§ The information might be looked at again to help us answer other questions.
If so, the researchers will ask for permission from an ethics review board
first.
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If I suffer a research-related injury, will I be compensated?
§ In the event that you suffer an injury as a result of participating in this
research, no compensation will be provided to you by the Canadian
Institutes for Health Research, the University of Calgary, or the
Researchers.
§ You still have your legal rights. Nothing said in this consent form alters
your right to seek damages.
SIGNATURES
Your signature on this form indicates that you have understood to your satisfaction
the information regarding your participation in the research project and agree to
participate as a subject. In no way does this waive your legal rights nor release the
investigators or involved institutions from their legal and professional
responsibilities. You are free to withdraw from the study at any time without
jeopardizing your health care. If you have any questions concerning your rights as a
possible participant in this research, please contact The Chair of the Conjoint
Health Research Ethics Board at the Office of Medical Bioethics, 403-220-7990.

Participant’s Name:
Signature and Date:
Investigator/Delegate’s Name:
Signature and Date:
Witness’ Name:
Signature and Date:
The University of Calgary Conjoint Health Research Ethics Board has approved
this research study.
A signed copy of this consent form has been given to you to keep for your records
and reference.
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Appendix F
Protocol for High Risk Interview
We anticipate this study to be little to no risk for the participants involved.
However, in the event that a participant seems to become overwhelmed or
distressed during the intervention/interview process, the following protocol will be
put into effect. The first step to be taken will be to end the interview immediately
after the distress in the participant is detected. Next, the interviewer will provide
comfort to from distress to the participant prior to the commencement of the
interviews. If this support does not seem sufficient, we will inquire if the participant
accessed mental health services and encourage her to seek services. With the
participant’s permission, the PI will follow-up with the participant via telephone
within one week of the interview. If additional support is required, the PI will assist
the participant in accesses the appropriate services. If any additional major concerns
arise, the PI will consult the supervisory committee in order to formulate an action
plan.
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Appendix G
Quantitative Measures
Participant Code: _________
Interview:____________________

Date of

Baseline Demographic Data
1. How old are you? __________
2. How old is your infant?__________
3. What is your first language?

□ English
□ French
□ Both French and English
□ Other ___________________________________
4. a) Where were you born? ______________________
b) If not in Canada, what country did you immigrate from?
_____________________
c) When did you immigrate to Canada? __________________
5. a) What is your marital status?

□ Married
□ Single (never married)

□ Divorced
□ Separated

□ Common Law
□ Widowed

6. Who lives in your household with you?
Name/Relationship: _____________________________
_____
_____________________________
_____
_____________________________
_____
_____________________________
_____
_____________________________
_____
_____________________________
_____
7. What is your current employment status (mark all that apply)?
278

Age:

□ Maternity leave
□ Working full-time
□ Working part-time
□ Student
□ Homemaker
□ Unemployed
□ Other _________________________________
b) What is your occupation (when employed)?
_______________________________
8. What is your partner’s current employment status (mark all that apply)?

□ Paternity leave
□ Works full-time
□ Works part-time
□ Student
□ Homemaker
□ Unemployed
□ Other _________________________________
b) What is your partner’s occupation (when employed)?
_______________________
9. What is your highest level of education?
a)

□ Grade 9 or less
□ Partial high school
□ Completed high school
□ Partial technical school, college, or university
□ Completed technical school or college certificate or diploma
□ Completed university undergraduate degree
□ Completed university graduate degree

b) How many years of formal education do you have? __________
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10. What is your total household income (all income earners) before taxes?
a) BEFORE BABY ARRIVED

□ Under $10,000

□ $40,000-49,999

□ $80,000-

□ $50,000-59,999
□ $60,000-69,999
□ $70,000-79,999

□ $90,000-99,999
□ $100,000+

89,999

□ $10,000-19,999
□ $20,000-29,999
□ $30,000-39,999

b) AFTER BABY ARRIVED (ON MATERNITY LEAVE)

□ Under $10,000

□ $40,000-49,999

□ $80,000-

□ $50,000-59,999
□ $60,000-69,999
□ $70,000-79,999

□ $90,000-99,999
□ $100,000+

89,999

□ $10,000-19,999
□ $20,000-29,999
□ $30,000-39,999

11. a) Where do you live? _____________________ (name of town, city, etc…)
b) Would you consider this

□ Rural

□ Urban

12. How many:
a) Pregnancies have you had? ____
b) Live births? _____
13. Was this pregnancy planned?

□ Yes
□ No
14. Did you have any complications with this pregnancy or birth?

□ Yes

(If yes, explain
______________________________________________)

□ No
14. Was your baby born

□ Term

□ Preterm

(If preterm, how many weeks
________________)
15.

Did your baby spend any time in Neonatal Intensive Care?

□ Yes

(If yes, how many days? _________________ )
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□ No
16. Did you attend any prenatal education and/or support programs during your
pregnancy?

□ Yes
□ If yes, was postpartum depression mentioned at any time
□ No
17. Now, how healthy would you say you are overall:

□ Very healthy
□ Somewhat healthy
□ Not very healthy
18. Since the birth of your last baby, when did you first experience symptoms of
depression (i.e., crying, sadness, crankiness, anxiety, poor appetite and sleep
problems, or low energy)?

□ Yes
□ No

(If yes, how long? _________________)
(If no, skip to question #23)

19. Were you prescribed anti-depressants?

□ Yes
□ No

(If no, skip to question #21)

20. Did you have a good response?

□ Yes

(Describe:
__________________________________________________)

□ No

(Describe:
__________________________________________________)
21. Did you receive any other form of treatment for your depression?

□ Yes

(Describe:
__________________________________________________)

□ No

(If no, skip to question #23)

22. Did you have a good response from the treatment you described in question
#21?
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□ Yes

(Describe:
__________________________________________________)

□ No

(Describe:
__________________________________________________)
23. Have you ever had symptoms of depression (i.e., crying, sadness, crankiness,
anxiety, poor appetite and sleep problems, or low energy) for more than 1 week,
at a time prior to this pregnancy?

□ Yes
□ No

(If yes, how long? _______________ )
(If no, you have completed the questionnaire)

24. Was this depression related to child birth?

□ Yes

(Describe:
__________________________________________________)

□ No

(Describe:
__________________________________________________)
25. Were you prescribed anti-depressants?

□ Yes
□ No

If no, skip to question #27)

26. Did you have a good response?

□ Yes

(Describe:
__________________________________________________)

□ No

(Describe:
__________________________________________________)
27. Did you receive any other form of treatment for your depression?

□ Yes

(Describe:
__________________________________________________)

□ No

(If no, you have completed the questionnaire)

28. Did you have a good response from the treatment you described in question
#27?

□ Yes

(Describe:
__________________________________________________)

□ No

(Describe:
__________________________________________________)
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Edinburgh Postnatal Depression Scale (EPDS)
Cox JL, Holden JM, Sagovsky R. 1987. Detection of postnatal depression. Development of the 10-item
Edinburgh Postnatal Depression Scale. Br J Psychiatry,150:782-6

As you have recently had a baby, we would like to know how you are feeling.
Please place a ü in the box next to the answer which comes closest to how you
have felt IN THE PAST 7 DAYS, INCLUDING TODAY.
1. I have been able to laugh and see the funny side of things
As much as I always could
Not quite as much now
Definitely not so much now
Not at all
2. I have looked forward with enjoyment to things
As much as I ever did
Rather less than I used to
Definitely less that I used to
Hardly at all
3. I have blamed myself unnecessarily when things went wrong
∞
Yes, most of the time
Yes, some of the time
Not very often
No, never
4. I have been anxious or worried for no good reason
No, not at all.
Hardly ever
Yes, sometimes
Yes, very often
5. I have felt scared or panicky for no very good reason
∞
Yes, quite a lot
Yes, sometimes
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No, not much
No, not at all
6. Things have been getting on top of me
∞
Yes, most of the time I haven’t been able to cope at all
Yes, sometimes I haven’t been coping as well as usual
No, most of the time I have coped quite well
No, I have been coping as well as ever
7. I have been so unhappy that I have had difficulty sleeping
∞
Yes, most of the time
Yes, sometimes
Not very often
No, not at all
8. I have felt sad or miserable
∞
Yes, most of the time
Yes, quite often
Not very often
No, not at all
9. I have been so unhappy that I have been crying
∞
Yes, most of the time
Yes, quite often
Not very often
No, not at all
10. The thought of harming myself has occurred to me
∞
Yes, quite often
Sometimes
Hardly ever
Never
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Appendix H
Salivary Cortisol Collection Procedure
1.
2.
3.
4.

Mom Collection Times
Waking
30 minutes after waking
Mid-day: between 2:00 pm and 4
pm
Bedtime

1.
2.
3.
4.

Infant Collection Times
Waking
30 minutes after waking
Mid-day: between 2:00 pm and 4
pm (same time as you collect your
sample)
Before putting your baby to sleep
for the night

HOW TO COLLECT YOUR SALIVATake your sample at least 30 minutes
after anything to eat, drink, smoke or brushing your teeth.
•
•
•
•

Mother and infant samples should be collected on the same days.
Please note any medications you are taking on the note sheet.
Tubes will be pre-labeled with a number. Waking collection = 1; 30 minutes
after waking = 2 , Mid-day = 3 and Bedtime = 4
For the waking sample, place all materials next to your bed before going to
sleep and take the sample in bed immediately after awakening.

Supplies Needed:
• Labelled tube
• Short roll
• Note sheet
Step 1: Remove short roll from tube.
Step 2: Place roll into mouth under the tongue. Keep in place for 2 minutes (use a
timer or watch to keep track).
Step 3: Return short roll into tube & re-cap tube tightly
Step 4: Place tube in white storage container being sure to securely tighten cap.
Step 5: Place storage container in a safe place until pick up.
Step 6: Record the exact time you took the sample and make any necessary notes
on the note sheet.
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HOW TO COLLECT SALIVA FROM YOUR INFANT
•
•
•
•

Take your baby’s sample at least 30 minutes after their last feeding
All four samples must be taken on the same date (waking, 30 minutes after
waking, mid-day, and at bedtime)
Please note any medications your baby is taking on the note sheet.
Tubes will be pre-labeled with a number. Waking collection = 1; 30 minutes
after waking = 2 , Mid-day = 3 and Bedtime = 4

•
Supplies needed:
• Long Sponge
• Labeled tube
• Note sheet
Step 1: Remove long sponge from the envelope
Step 2: Holding one end of the sponge firmly, place the other end under your
baby’s tongue. Try to keep it there for 2 minutes (if possible). Take out the sponge
and re-introduce the as needed until the lower third (approx.1 inch) of the sponge
appears saturated. You can even use the sponge to absorb the saliva that collects at
the corner of your baby’s mouth.
Step 3: Place the swab in the pre-labeled storage tube. Fold the dry end over and
insert into the tube. Recap tube tightly.
Step 4: Place tube in white storage container being sure to securely tighten cap
Step 5: Place storage container in a safe place until pick up.
Step 6: Record the exact time you took the sample and make any necessary notes
on the note sheet.
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Cortisol Tracking Record
Participant ID:
1.
Please fill out the exact time that you collected your samples in the table
below.
Daily Samples
Waking

Mom

Baby

30 min after waking
Mid-morning
Evening

2.
Please comment on any of the following activities that were relevant to you
and your
baby at time of cortisol collection.
Activity
Sleep patterns

Mom

Eating patterns
Medications (prescription
and OTC)
Illness
Unusual amount of stress
Physical activity
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Baby

Cortisol Collection Procedure Continued
1. Collection procedure instructions: The reliability and validity of cortisol
measures as an assessment of HPA function is affected by synchronizers
such as time of day, sleep quality, and food intake. Because consuming food
within 30 minutes of saliva collection can affect the results of cortisol assay,
participants will also be asked to refrain from consuming food or drink
(other than water) within the 30 minutes prior to saliva collection. It is not
feasible in a study of this nature to establish complete consistency in all
variables that affect cortisol – both infants and their mothers vary
considerably in their daily routine. As a result, our approach is to emphasize
the importance of following the protocol but to nevertheless carefully record
key information (e.g. mediation use) that can be used in post hoc statistical
analyses (e.g. t-tests) to determine if they influence the outcome variables.
Where effects are detected, they will be used as covariates in subsequent
analysis. See above for additional collection instructions.
2. Reminder Procedures: The Principle Investigator or a Research Assistant
will contact the participants via telephone, text or email the day prior to
agreed saliva collection. On the day of saliva collection, the Principle
Investigator or a Research Assistant will also phone participants (multiple
times if needed) to remind them of collection.
3. Collection Pickup: Participants will be asked to store their saliva samples
in their home freezer until they can be collected by the Principle
Investigator (no later than 48 hours on the day following collection).
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4. Adherence Assessment: Precise timing of sample collection is critical to
ensure accurate assessment and interpretation of diurnal cortisol profiles:
however, a major limitation of ambulatory assessment of cortisol is the lack
of control over the timing of assessment. In order to encourage adherence
with the cortisol collection protocol and record exact timing of sample
collection the MEMS® 6 TrackCap (MEMS®, AARDEX, Lux,
Switzerland) will be used. Each device consists of a conventional medicine
bottle fitted with a special closure that records the time and date of each
opening and closing of the container through integrated microcircuitry.
Although this is an indirect measure of adherence (there is no way to verify
that the sample was taken at the time the cap was opened), it has been
shown to reliably assess participant adherence with a saliva collection
protocol and improves compliance (when subjects know they are being
monitored). Data will be screened for adherence using the following
criteria: collecting the early morning sample within 15 minutes of the
collection signal; collecting the remaining samples within 30 minutes of the
collection signal. These compliance criteria were chosen to reflect the fact
that cortisol levels change rapidly after awakening and then decrease at a
much slower rate over the remainder of the day. The ability to eliminate or
otherwise reclassify samples taken at the wrong times will reduce error
variance in our analyses.
5. Sample Storage: Once collected from participants, saliva samples will be
stored in a commercial freezer. Cortisol can remain stable within saliva for
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up to 12 months when samples are stored at negative 20°C (Salimetrics,
LCC., 2009): the freezer will adhere to these guidelines and will also be
equipped with a freezer-range thermometer in order to ensure proper
temperature is maintained.
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Appendix I
Procedure for Analysis of Quantitative Data
Statistical
Test
Descriptive
Statistics
T-Tests

Test Assumptions
Not applicable

ANCOVA

i.

Purpose/Variables Tested

i. Data is normally distributed
ii. Data are measured at least at
the interval level
iii. Homogeneity of variance
iv. Scores are independent (i.e.
come from different people)

ii.
iii.

iv.

v.

Observations are statistically
independent
Data should be randomly
sampled from population of
interest
Multivariate normality:
dependent variables
(collectively) have
multivariate normality within
groups
Homogeneity of covariance
matrixes: variances for each
dependent variable are
roughly equal & the
correlation between any two
dependent variables is the
same in all groups (examined
by testing whether the
population variancecovariance matrices of the
different groups in the
analysis are equal).
Homogeneity of regression
slopes.
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Describe the demographic,
descriptive and outcome data
• To determine the efficacy of
randomization.
• To identify whether groups
are equal with respect to:
maternal age, infant age,
maternal education level,
household income, presence
of complications during
pregnancy/birth, health status,
presence of symptoms of
depression prior to birth, a
whether or not mothers are
receiving any treatment, pretest depression s/s, pre-test
maternal-infant interaction
quality, pre-test cortisol.

•

•
•

Separate ANCOVAs
(controlling for baseline
scores) to test the
differences (pre-test, posttest, delayed-post test)
between control and
intervention group
participants on each of the
outcome variables (cortisol,
maternal depression s/s,
NCATS scores, CAREIndex scores).
Each outcome measure is a
separate dependent variable
Test differences between
intervention and control
group.

Effect Size
(Cohen’s
d)

i.

Control' and 'experimental'
group values are normally
distributed and have the same
standard deviations
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Determine the magnitude of
difference between groups with
respect to the following variables:
i. Cortisol outcomes
ii. Maternal depression s/s
iii. NCATS scores (baby and
mother total)
iv. CARE-Index scores

Appendix J
Descriptive Statistics of Outcome Variables
Variable

Intervention
Mean (SD)
17.17 (2.99)
16.83 (1.72)
15.33 (1.63)
14.00 (2.83)
8.00 (1.90)
9.80 (0.98)
8.50 (1.38)
9.50 (2.95)
8.33 (1.21)
6.17 (2.79)
50.17 (4.26)
8.50 (1.87)
9.33 (1.86)
8.17 (1.72)
9.00 (2.28)
8.50 (0.84)
6.17 (1.72)
49.67 (2.34)
8.67 (1.36)
9.17 (0.75)
8.83 (1.47)
12.00 (1.55)
8.83 (1.17)
8.50 (1.97)
56.00 (2.76)
10.00 (1.09)
10.50 (0.84)
9.17 (1.60)
12.83 (0.75)
8.33 (1.21)
8.50 (2.07)
61.00 (4.52)
4.33 (1.03)
4.33 (1.03)
4.67 (0.82)
5.33 (0.52)

Baseline EPDS Total
Visit 2 EPDS Total
Visit 3 EPDS Total
Visit 4 EPDS Total
Baseline Sensitivity to Cues
Baseline Response to Distress
Baseline Social Emotional Growth
Baseline Cognitive Growth
Baseline Infant Clarity of Cues
Baseline Response to Caregiver
NCATS Total Score
Visit 2 Sensitivity to Cues
Visit 2 Response to Distress
Visit 2 Social Emotional Growth
Visit 2 Cognitive Growth
Visit 2 Infant Clarity of Cues
Visit 2 Response to Caregiver
Visit 2 NCATS Total Score
Visit 3 Sensitivity to Cues
Visit 3 Response to Distress
Visit 3 Social Emotional Growth
Visit 3 Cognitive Growth
Visit 3 Infant Clarity of Cues
Visit 3 Response to Caregiver
Visit 3 NCATS Total Score
Visit 4 Sensitivity to Cues
Visit 4 Response to Distress
Visit 4 Social Emotional Growth
Visit 4 Cognitive Growth
Visit 4 Infant Clarity of Cues
Visit 4 Response to Caregiver
Visit 4 NCATS Total Score
Baseline CARE-Index Synchronicity
Visit 2 CARE-Index Synchronicity
Visit 3 CARE-Index Synchronicity
Visit 4 CARE-Index Synchronicity
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Control
Mean (SD)
13.67 (3.89)
13.17 (4.84)
12.67 (4.27)
12.33 (2.66)
8.67 (1.86)
9.17 (1.83)
8.83 (0.75)
9.33 (3.61)
8.33 (0.75)
7.83 (0.75)
52.83 (5.84)
8.33 (1.63)
9.00 (1.90)
8.33 (1.63)
9.50 (4.37)
8.83 (0.75)
8.17 (2.04)
17.00 (2.68)
7.50 (1.38)
9.67 (1.21)
8.00 (0.63)
9.17 (4.40)
9.00 (0.89)
8.83 (1.72)
52.50 (4.51)
8.00 (1.90)
9.67 (0.82)
8.00 (0.89)
9.83 (3.19)
9.00 (1.26)
9.17 (1.47)
53.50 (4.04)
5.33 (1.86)
5.00 (1.67)
4.83 (1.47)
5.17 (1.60)
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