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Purpose:Manynurses rely on theAmericanNursing Child Assessment Satellite Training (NCAST) Parent-Child In-
teraction (PCI) Teaching and Feeding Scales to identify and target interventions for families affected by severe/
chronic stressors (e.g. postpartum depression (PPD), intimate partner violence (IPV), low-income). However,
the NCAST Database that provides normative data for comparisonsmay not apply to Canadian families. The pur-
pose of this studywas to compare NCAST PCI scores in Canadian and American samples and to assess the reliabil-
ity of the NCAST PCI Scales in Canadian samples.
Methods: This secondary analysis employed independent samples t-tests (p b 0.005) to compare PCI between the
AmericanNCAST Database and Canadian high-risk (families with PPD, exposure to IPV or low-income) and com-
munity samples. Cronbach's alphas were calculated for the Canadian and American samples.
Results: In both American and Canadian samples, belonging to a high-risk population reduced parents' abilities to
engage in sensitive and responsive caregiving (i.e. healthy serve and return relationships) asmeasured by the PCI
Scales. NCAST Database mothers were more effective at executing caregiving responsibilities during PCI com-
pared to the Canadian community sample, while infants belonging to the Canadian community sample provided
clearer cues to caregivers during PCI compared to those of the NCAST Database. Internal consistency coefficients
for the Canadian samples were generally acceptable.
Conclusions: The NCAST Database can be reliably used for assessing PCI in normative and high-risk Canadian
families.
Practical implications: Canadian nurses can be assured that the PCI Scales adequately identify risks and can help
target interventions to promote optimal parent-child relationships and ultimately child development.
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Introduction

It is well recognized that sensitive, responsive caregiving is crucial to
children's healthy development (National Scientific Council on the
Developing Child, 2006; National Scientific Council on the Developing
Child, 2010). Indeed, this concept is so well translated into common
parlance and understanding, that the metapohors of healthy “serve
and return relationships” as foundational to children's developing
“brain architecture” are used in many regions of Canada and the United
tourneau).
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States of America (USA) (Palix Foundation, 2015). Serve and return re-
lationships involve parents being sensitive and responsive to the cues
and needs of their children and demonstrating consistent response pat-
terns to them throughmutually adaptive and nurturant parent-child in-
teractions (PCIs) (Ainsworth, Blehar, Waters, & Wall, 1978; Bohr &
BinNoon, 2014). Sensitive caregiving contributes to the development
of attachment security between a caregiver and a child (McElwain &
Booth-LaForce, 2006), which subsequently enhances cognitive and so-
cial developmental outcomes among children (Singer et al., 2003).
Overall, favourable PCI quality during day-to-day interactions such as
feeding (Britton, Britton, & Gronwaldt, 2006; Bigelow et al., 2014) and
teaching child-relevant activities (i.e. turning pages in a children's
book during reading, squeezing a squeak toy during play) (Duggan,
Berlin, Cassidy, Burrell, & Tandon, 2009; Rispoli, McGoey, Koziol, &
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Schreiber, 2013) have been identified as essential components which
promote secure parent-child attachment. Indeed, nurses commonly as-
sess PCI in order to identify risks and develop targeted interventions to
support healthy serve and return relationships and healthy child devel-
opment. Internationally, to assess PCI, nurses often rely on the “gold
standard” Nursing Child Assessment Satellite Training (NCAST) PCI
Teaching and Feeding Scale assessments; however the degree to
which these PCI Scales' normative datamay be applied to non-American
samples, such as Canadian families, is unclear.
Parent-Child Relationships Among High-risk Populations

A common finding in nursing research is that socioeconomic hard-
ship and severe/chronic stress, such as intimate partner violence (IPV)
and postpartum depression (PPD), reduces the quality of parent-child
relationships (Letourneau, Stewart et al., 2011; Letourneau, Morris,
Secco, & Hughes, 2013; Mortensen & Mastergeorge, 2014). Indeed, be-
longing to a high-risk population impairs PCI quality during typical,
daily teaching (Sumner & Spietz, 1994a) and feeding interactions
(Reid & Meadows-Oliver, 2007). Caregivers who are exposed to stress-
ful circumstances are characteristically less responsive to infants' and
children's cues and distress (Letourneau, 1997; Riesch, Anderson,
Pridham, Lutz, & Becker, 2010; Spieker, Oxford, Kelly, Nelson, &
Fleming, 2012). Given the paramount importance of sensitive, respon-
sive PCIs to children's development, chronic environmental or parental
stress that negatively impacts PCIs is widely considered “toxic” to
children's development (National Scientific Council on the Developing
Child, 2005, 2006, 2008/2012, 2009, 2012; Shonkoff et al., 2012), More-
over, Barlow et al. (2016) assert that socioeconomic adversity interacts
synergistically with severe/chronic stress to impair parent-child attach-
ment throughout childhood. Living in a low-income neighborhood
(Sadler et al., 2013) or even immigration from a low-income country
may undermine the security of a child's attachment to his or her care-
giver (Magai et al., 2001). Similarly, diminished family functioning and
intimate partner violence contributes to developmental problems in
children over time, such as externalizing and internalizing behavioral
problems (Davies, Cummings, & Winter, 2004).

Parent-Child Interaction (PCI) Teaching and Feeding Scales

To support sensitive, responsive caregiving, and by extension
healthy PCI, health professionals rely on assessment tools to identify
areas of strength and difficulty for follow-up intervention with families
(Kelly, Zuckerman, & Rosenblatt, 2008). Internationally, among the
most commonly employed measures are the PCI Teaching and Feeding
Scales (Sumner & Spietz, 1994a, 1994b) available from the NCAST Pro-
gram at the University of Washington, Seattle. The origin of the scales
began in the early 1970s, when the Division of Nursing of the United
States Public Health Service created the Nursing Child Assessment Pro-
ject team. This collaboration with Dr. Kathryn Barnard's research team
at the University of Washington's School of Nursing aimed to develop
a method for the discernment of children whowere at risk for develop-
mental problems (Sumner & Spietz, 1994a, 1994b). The PCI Scales were
based on the concepts elucidated in the BarnardModel (Barnard, Booth,
Mitchell, & Telzrow, 1988), in which optimal parent-child relationships
were characterized asmutually adaptive, positive interactions that pro-
mote optimal child development and crucially, in which both parents
and children have important roles. Parentsmust demonstrate affection-
ate caregiving by being sensitive and responsive to infant/child needs
and infants/children must provide clear cues so that caregivers can re-
spond appropriately. Barnard's additional theoretical work described
environmental or parental stressors that can undermine the quality of
PCI (Barnard, Eyres, Lobo, & Snyder, 1983).

The original NCAST PCI Teaching and Feeding Scaleswere developed
in 1972 (Oxford & Findlay, 2013) and were revised in 1979 to improve
feasibilitywithin research and clinical settings (Oxford & Findlay, 2013).
While minor revisions have been undertaken since, the PCI scales have
largely remained unchanged.

The NCAST PCI Teaching and Feeding Scales are reliable and valid
measures for assessing PCI quality in typical daily interactions (Badr,
Bookheimer, Purdy, & Deeb, 2009; Fowles & Horowitz, 2006; Speltz et
al., 2000), during feeding or meal consumption (Sumner & Spietz,
1994b), and that of teaching a specific task (Sumner & Spietz, 1994a).
The feasibility for using these scales cross-culturally to study PCI quality
has been demonstrated by studies that were conducted in, for example,
Bangladesh (Frith, Naved, Ekström, Rasmussen, & Frongillo, 2009),
Japan, (Teramoto, Hirose, & Bakeman, 2010) and among Canadian Ab-
original (Letourneau, Hungler, & Fisher, 2005) and Mexican American
samples (Kolobe, 2004). They have been widely used for the examina-
tion of PCI among a wide range of high-risk populations, such as in-
fants/children suffering from a suspected brain injury (Badr, Garg, &
Kamath, 2006), exposed to maternal substance abuse (Suchman et al.,
2010), socioeconomic hardship (Schiffman, Omar, & McKelvey, 2003)
and neglect/abuse (Huebner, 2002). With these tools, health profes-
sionals in clinical and research centers have a greater capacity for iden-
tifying less than optimal caregiving and can plan interventions
appropriately (Bryanton, Gagnon, Hatem, & Johnston, 2009).

The PCI Teaching and Feeding Scales comprise six subscales for the
investigation of caregiver behavior and regulation in infants and
young children (Sumner & Spietz, 1994a, 1994b). The Teaching Scale as-
sessment targets caregivers and their infants or young children ranging
in age from birth and 36 months and ideally occurs over a period of 1 to
5 minutes (Sumner & Spietz, 1994a). The Feeding Scale assessment tar-
gets caregivers and their infants ranging in age between birth and 12
months and typically occurs over a 10 minute period (Sumner &
Spietz, 1994b). During feeding and teaching interactions, the execution
of caregiver responsibilities is gauged by four subscales examining care-
givers' sensitivity to infant cues, alleviation of infant distress, and social-
emotional and cognitive growth fostering opportunities provided to the
infant or young child (Sumner & Spietz, 1994a, 1994b). In addition, in-
fants and young childrenmake an important contribution to the overall
interaction, measured by two subscales examining the clarity of cues
the infant or child provides and the child's responsiveness to the
caregiver.

The Teaching Scale comprises 73 binary items and the Feeding Scale
comprises 76 binary items that assess the occurrence versus non-occur-
rence of specific behaviors (0= no, 1= yes), for total possible scores of
73 and 76 respectively. For the Teaching Scale, the ranges for the sub-
scales are as follows: sensitivity to cues (0−11), response to child's dis-
tress (0–11), social-emotional growth fostering (0–11), cognitive
growth fostering (0–17), clarity of cues (0−10), and responsiveness
to caregiver (0−13). For the Feeding Scale, the ranges for the subscales
are as follows: sensitivity to cues (0–16), response to child's distress (0–
11), social-emotional growth fostering (0–14), cognitive growth foster-
ing (0–9), clarity of cues (0–10), and responsiveness to caregiver (0–
13). A higher score indicates amore favourable PCI quality. The caregiv-
er and child subscales also contain contingency items that indicate
whether the actions of one participant evoke the expected response
from the other. To be qualified to perform NCAST scoring, attendance
at a workshop led by an NCAST-certified instructor is mandatory
(Nakamura, Stewart, & Tatarka, 2000). Individuals must attain 85%
inter-observer reliability to use the scales in clinical work and 90% for
use in research.

Extensive research has established the feasibility of the PCI Scales for
examining the quality of caregiver-child interactions (e.g. Bowie, 2005;
Banerjee & Tamis-LeMonda, 2007; White-Traut et al., 2013). Advan-
tages include the brief training period (Horowitz, Logsdon, &
Anderson, 2005), and the ability to score teaching and feeding interac-
tions from either live observations or video recordings (Byrne & Keefe,
2003). Furthermore the dichotomized scoring scheme of the PCI Scales,
based on observable parent and child behaviors, is advantageous



Table 2
Feeding scale 10th percentile cutoffs by ethnic groups.a

Teaching scales 10th percentile cutoff score

Ethnic group 1–5 mos. 6–12 mos.

Caregiver total
Caucasian 36 38
African-American 34 35
Hispanic 34 35

Child total
Caucasian 15 18
African-American 14 18
Hispanic 14 18

Caregiver/child total
Caucasian 52 57
African-American 49 53
Hispanic 49 54

N of cases
Caucasian 352 414
African-American 217 166
Hispanic 111 105
Total 680 685

Reprinted with permission from Sumner & Spietz (1994b).
a Note: scores based on subsample of mothers who were at least 20 years of age and

who had at least 12 years of education.
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compared with other tools, which are more vulnerable to coding vari-
ability as a result of more nuanced scoring with Likert scales or that re-
quire interpretation of function/meaning of behavior in interactions
(Tryphonopoulos, Letourneau, & Di Tommaso, 2016).

NCAST Normative Database

A notable advantage of the PCI Teaching Scale is that it has been
normed on a large American sample, entitled theNCASTDatabase, com-
prised of observations of 1887 children between the ages of 1 and 36
months and their parents (Sumner & Spietz, 1994a; M. Oxford, written
communication, June 28, 2016). A normative database also exists for the
PCI Feeding Scale, comprised of observations of 1638 children between
the ages of 1 and 12 months and their parents (Sumner & Spietz,
1994b). Sumner & Spietz, 1994a and Sumner & Spietz, 1994b
established the reliability and validity of these normative databases.
While not intended as a representative sample of American caregivers
and children, the sample however is diverse with 54% Caucasian, 27%
AfricanAmerican and 20%Hispanic familieswithmaternal caregiver ed-
ucation levels ranging from 6 years to 20+ years, and an average of 13
years (Sumner & Spietz, 1994a). Thus the database offers normative
data on a variety of risk groups, such as high versus low-education
adults, single mothers, and adolescentmothers, as well as different eth-
nicities, ages, parities and sexes of children. These data allow for com-
parisons to be made between an individual observation and the
normative database for relevant groups. Such comparisons enable
health professionals who use the scales to make judgments about the
urgency and direction of intervention for families with young children.

The NCAST Database also provides tenth percentile cut-offs for the
three American ethnic groups of interest and for children at different
ages. Scores below the 10th percentile cut-off are considered high-risk
for low-quality PCI in accordance with age and ethnicity. For mixed
race and/or mixed-ethnic groups, the 10th percentile score for Cauca-
sian infants should be referred to (Sumner & Spietz, 1994a). Table 1 dis-
plays the 10th percentile cut-offs for the PCI Teaching Scale caregiver,
child, and caregiver/child total scores respectively for Caucasian, Afri-
can-American, and Hispanic mothers with children between 1 and 36
months of age who are at least 20 years of age and have attained at
least a high school diploma (Sumner & Spietz, 1994a). Table 2 displays
the 10th percentile cut-offs for the PCI Feeding Scale caregiver,
child, and caregiver/child total scores respectively for Caucasian,
Table 1
Teaching scale 10th percentile cutoffs by ethnic group.a

Teaching scales 10th percentile cutoff score

Ethnic group 1–12 mos. 13–36 mos.

Caregiver total
Caucasian 34 39
African-American 30 34
Hispanic 33 33

Child total
Caucasian 10 12
African-American 10 11
Hispanic 10 11

Caregiver/child total
Caucasian 47 54
African-American 42 48
Hispanic 44 46

N of cases
Caucasian 349 573
African-American 194 213
Hispanic 104 119
Total 647 905

Reprinted with permission from Sumner & Spietz (1994a).
a Note: scores based on subsample of mothers who were at least 20 years of age and

who had at least 12 years of education.
African-American, and Hispanic mothers with children between 1 and
12months of age who are at least 20 years of age and have attained at
least a high school diploma (Sumner & Spietz, 1994b). The PCI Teaching
and Feeding Scales are thus used in childwelfare to assess the quality of
caregiving through identifying individuals and samples who are below
the 10th percentile cut-offs (Oxford, Marcenko, Fleming, Lohr, &
Spieker, 2016). In addition to clinical use, researchers and other inter-
ested individuals or agencies are able to attain the dataset electronically
for making statistical comparisons to other samples (Sumner & Spietz,
1994a, 1994b). Accordingly, interventions could be planned by agencies
for high-risk populations in order to optimize PCI quality (Oxford &
Findlay, 2013).
Need for Canadian Comparative Data

The PCI Scales are used widely in Canada in both research
(Letourneau, 2001; Letourneau et al., 2001; Magill-Evans, Harrison,
Benzies, Gierl, & Kimak, 2007; Benzies, Magill-Evans, Harrison, MacPhail,
& Kimak, 2008) and clinical practice settings, (Bohr & BinNoon, 2014).
The PCI Scales have been beneficial for the examination of Canadian
high-risk populations characterized by diminishedmother-child relation-
ship quality (e.g. Letourneau, Watson et al., 2011). However, the norma-
tive databases that Canadian health professionals rely on for making
comparisons to 10th percentile cut-offs and to various categories (e.g.
high and low education) are drawn from the American data, which may
represent different populations (Lasser, Himmelstein, & Woolhandler,
2006) and thus less amenable to comparisons. Importantly, the American
normative data largely focused on ethnicity limited to Caucasian, Hispanic
and African American sub-samples (Sumner & Spietz, 1994a, 1994b),
which may not map well on to Canadian socio-demographics. Canadian
socio-demographic interests tend to focus on vulnerabilities such as
low-income, immigrant status, exposure to severe/chronic stressors, and
Aboriginal ethnicity (McDonald & Kennedy, 2004; Statistics Canada,
2015). These Canadian socio-demographic interests have been exempli-
fied by studies of PCIwhich compared samples of Aboriginal and non-Ab-
original parent-child dyads (Letourneau, 2005) and which examined
samples affected by PPD (Letourneau, Stewart et al., 2011; Letourneau,
Watson et al., 2011) and IPV Letourneau et al., 2013).

Given that the normative data provide clinically significant reference
points, directing health professionals to focus (or not focus) on given
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services and supports for parent-child relationships, there is a need for
Canadian normative data to be identified and disseminated for clinical
use. Data on high-risk Canadian samples including depressed mothers,
mothers affected by IPV, low income Aboriginal and non-Aboriginal
parents would be valuable in order to compare PCI Scale scores with a
normative sample and to appropriately target interventions. While ad-
olescent mothers are another high-risk group worthy of exploration,
limited Canadian data are presented elsewhere (as described by
Letourneau et al., 2001; Drummond, Letourneau, Neufeld, Stewart, &
Weir, 2008). Importantly, no known studies have compared PCI Scale
quality between normative American and Canadian families. Thus, the
objectives of this paper are to compare Canadian data from normative
and high-risk (depressedmothers,mothers affected by IPV, low-income
Aboriginal and non-Aboriginal) samples to the already established
NCAST normative database in order to compare PCI quality during
teaching and feeding interactions and to assess the reliability of the
PCI Scales in Canadian samples in comparison with American NCAST
data.

Methods

For this secondary analysis, descriptive statistics, including means
and standard deviations were employed to compare Canadian norma-
tive and high-risk samples to the NCAST Database. Unless otherwise
specified (i.e. comparing differences betweenmotherswhowere affect-
ed by IPV and the NCAST Database of low and high educationmothers),
we included data from the full NCASTDatabase for comparisonwith Ca-
nadian samples. Independent samples t-tests were undertaken to iden-
tify significant differences between the Canadian samples and the
NCAST Database. In order to decrease the possibility of obtaining type
I errors with 11 t-tests being conducted simultaneously on the same
datasets (Bland & Altman, 1995; Napierala, 2012), a Bonferroni
corrected p value of 0.005 provided a more conservative significance
level. (For ease of interpretation, a Bonferroni corrected p value of
0.05/10 = 0.005 was used). The assumption of equality of variances
was investigated for each of the t-tests conducted. Effect sizes were
also calculated using Cohen's d (Cohen, 1992). Values of 0.20, 0.50,
and 0.80 are representative of small, medium, and large effect sizes, re-
spectively. In addition, the 10th percentile cut-offs for the PCI Teaching
Scalewere visually compared between participants from the NCAST Da-
tabase who were at least 20 years of age and participants from the nor-
mative Canadian community sample who had attained at least 12 years
of education. Finally, additional comparisons between theAmerican and
Canadian samples as well as assessment of the internal consistency re-
liability of the PCI Scales in the Canadian samples were attained via
Cronbach's alphas. Due to data limitations, the internal consistency for
the low-income Aboriginal and non-Aboriginal samples could not be
assessed. As this paper draws upon data from multiple studies, ethics
approvals were obtained from the institutional review boards relevant
to each study. All participants provided informed consent prior to data
collection. For comparison with the NCAST Database, Canadian data
were drawn from four studies examining: (1) normative families
(Kaplan et al., 2014); (2) mothers affected by PPD symptoms
(Letourneau, Stewart et al., 2011; Letourneau, Watson et al., 2011);
(3) mothers affected by IPV (Letourneau et al., 2013); and (4) low-in-
come Aboriginal and non-Aboriginal parents (Letourneau et al., 2005).

NCAST Database Samples

The samples of mothers and their 1–36 month old infants for the
NCAST Teaching Scale Database (n = 1887) and sample of mothers
and their 1–12month old infants for the NCAST Feeding Scale Database
(n = 1638) were collected throughout the USA from 1979 to 1994
(Sumner & Spietz, 1994a, 1994b; M. Oxford, written communication,
June 28, 2016) (see above for more details).
Canadian Normative Data

These data were drawn from the Alberta Pregnancy Outcomes and
Nutrition (APrON) cohort study, a normative community sample re-
cruited from Calgary, Alberta (Kaplan et al., 2014). Leung, McDonald,
Kaplan, Giesbrecht, and Tough (2013) demonstrated that the APrON
sample was representative of families with young children residing in
Canadian urban areas through a comparisonwith theMaternity Experi-
ences Survey (Public Health Agency of Canada, 2009). For the sake of
simplicity, this normative sample will be referred to as the ‘Canadian
community sample’ throughout this paper. This sample was recruited
frommothers who: were between 6 and 22weeks pregnant; abstained
from smoking, alcohol, recreational drugs, and steroid medications
during pregnancy; and did not have any known pregnancy or fetal com-
plications. A subsample of 274 mother-infant dyads completed the PCI
Scales at approximately 6 months postpartum and mothers who
spoke English as a first language (n=262) were included for analysis.
Subsamples were additionally drawn for immigrants, defined as partic-
ipants who weren't born in Canada (n= 59) and high-education par-
ents, defined as those who completed a high school diploma or
greater (n=258).

Mothers With PPD

Baseline data were employed from a sample of 58 English-speaking
mother-infant dyads affected by PPDwhowere originally recruited into
a randomized controlled trial of peer support for PPD (Letourneau,
Stewart et al., 2011). Mothers were eligible to participate if their infant
was a singleton birth, b9 months of age, and did not have amajor health
concern. In addition, to be eligible, mothers were required to score N12
on the Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky,
1987) and live within or nearby the research cities of Fredericton and
Moncton, New Brunswick and Edmonton, Alberta. For the current
study, we examined the NCAST scores for participants belonging to
the control and intervention groups prior to the intervention.

Mothers Affected by IPV

A sample of 44 English-speaking mother-infant dyads affected by
IPV who were recruited from New Brunswick, Nova Scotia, and Prince
Edward Island (Letourneau et al., 2013) for a cross-sectional observa-
tional studywere employed.Motherswere eligible if theywere subject-
ed to IPV when the participating infant was younger than 12months of
age, if the participating child was 3 years of age or less, and if they were
no longer in the abusive relationship or staying in the relationship but
obtaining services related to IPV.

Low-income Aboriginal and Non-Aboriginal Parents

A sample of English speaking low-income Aboriginal and non-Ab-
original parents were recruited from Edmonton, Alberta (Letourneau
et al., 2005) for an observational study of the influence of welfare-to-
work policies on child development. To be eligible, parents had to report
family income that was less than or equal to the Statistics Canada low-
income cut-offs (Letourneau et al., 2005). The low-income Aboriginal
database consisted of 11 mothers and 1 father, and the low-income
non-Aboriginal database consisted of 47 mothers and 1 father.

Results

Table 3 reveals differences between the full normative NCAST Data-
base and the Canadian community sample for the PCI Teaching Scale. At
the alpha level of 0.005, the independent samples t-tests of difference
reveal that, on average, mothers belonging to the NCAST Database
weremore sensitive to infant cues, respondedmore effectively to infant
distress, and provided increased levels of opportunities for growth



Table 3
NCAST Database PCI Teaching Scale comparisons with Canadian normative data.

NCATS Subscale Canadian community sample
(n = 262)
M (SD)

NCAST Database
(n = 1887)
M (SD)

p valuea Cohen's db Canadian community sample
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

Sensitivity to cues 8.91 (1.13) 9.41 (1.55) 0.000 0.37 0.26 0.52
Response to distress 9.94 (0.93) 10.19 (1.63) 0.000 0.19 0.44 0.80
Social-emotional growth fostering 7.05 (1.94) 9.24 (1.67) 0.000 1.20 0.62 0.58
Cognitive growth fostering 10.86 (2.80) 13.07 (3.21) 0.000 0.73 0.75 0.78

Caregiver total 36.76 (5.19) 41.92 (6.39) 0.000 0.89 0.81 0.87
Clarity of cues 8.66 (1.10) 8.07 (1.48) 0.000 0.45 0.37 0.51
Responsiveness to caregiver 7.45 (2.45) 7.69 (3.12) 0.136 0.09 0.71 0.77

Child total 16.09 (3.40) 15.75 (4.20) 0.143 0.09 0.79 0.81
Caregiver/child total 52.85 (7.83) 57.67 (8.64) 0.000 0.58 0.88 0.88

Mother contingency 13.35 (2.84) 16.70 (3.44) 0.000 1.06 0.73 0.82
Child contingency 6.90 (2.14) 6.98 (2.91) 0.611 0.03 0.66 0.76

a A Bonferroni corrected p value b0.005 was used.
b For the independent samples t-tests of difference between the Canadian community sample (group 1) and the NCAST Database (group 2).
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fostering situations compared with the Canadian community sample.
However, infants belonging to the Canadian community sample pro-
vided clearer cues to caregivers compared with NCAST Database in-
fants. Large effect sizes were observed for social-emotional growth
fostering (d = 1.20), the caregiver total score (d = 0.89), and the
mother contingency total score (d = 1.06), favouring the NCAST Da-
tabase mothers and children. For the NCAST Database, all total scores
(caregiver, child and caregiver/child), the mother contingency and
child contingency total scores, and the response to distress, cognitive
growth fostering, and responsiveness to caregiver subscales demon-
strated acceptable internal consistency, having achieved Cronbach's
alpha reliability coefficients (α) N0.70. For the Canadian community
sample, all total scores (caregiver, child and caregiver/child), the
mother contingency total score, and the cognitive growth fostering
and responsiveness to caregiver subscales demonstrated acceptable
internal consistency, having achieved Cronbach's alpha reliability coef-
ficients (α) N0.70.

Table 4 reveals differences between the high education categories
(≥grade 12) of the NCAST Database and the Canadian community sam-
ple for the PCI Teaching Scale. Insufficient data were available from the
Canadian community sample to compare with mothers who have less
than a high school education. On average, NCAST Database mothers
with high education were more sensitive to infant cues, responded
more effectively to infant distress, and provided increased levels of op-
portunities for growth fostering situations comparedwith the Canadian
community sample. However, infants belonging to the Canadian com-
munity sample provided clearer cues compared with NCAST Database
infants. Large effect sizes were observed for social emotional growth
fostering (d=1.35), cognitive growth fostering (d=0.89), the caregiv-
er total score (d=1.07), and the mother contingency total score (d=
Table 4
NCAST Database PCI Teaching Scale comparisons with Canadian normative data based on high

NCATS Subscale Canadian community sample
(n = 258)
M (SD)

NCAST Database
(n= 1606)
M (SD)

Sensitivity to cues 8.90 (1.13) 9.56 (1.41)
Response to distress 9.95 (0.93) 10.24 (1.53)
Social-emotional growth fostering 7.05 (1.95) 9.40 (1.52)
Cognitive growth fostering 10.84 (2.82) 13.42 (2.97)

Caregiver total 36.74 (5.20) 42.62 (5.73)
Clarity of cues 8.65 (1.10) 8.10 (1.43)
Responsiveness to caregiver 7.43 (2.45) 7.83 (3.01)

Child total 16.07 (3.40) 15.93 (4.06)
Caregiver/child total 52.82 (7.82) 58.55 (7.78)

Mother contingency 13.36 (2.83) 17.06 (3.12)
Child contingency 6.90 (2.14) 7.10 (2.81)

a A Bonferroni corrected p value b0.005 was used.
b For the independent samples t-tests of difference between high education mothers of the
1.24), favouring the NCAST Database mothers and children. For the
NCAST Database, all total scores (caregiver, child and caregiver/child)
aswell as three subscales (response to distress, cognitive growth foster-
ing, and responsiveness to caregiver) demonstrated acceptable internal
consistency, having achieved Cronbach's alpha reliability coefficients
(α) N0.70. For high education mothers within the Canadian community
sample, all total scores (caregiver, child and caregiver/child), the moth-
er contingency total score, and the cognitive growth fostering and re-
sponsiveness to caregiver subscales demonstrated acceptable internal
consistency, having achieved Cronbach's alpha reliability coefficients
(α) N0.70.

Table 5 reveals differences between the full NCASTDatabase and im-
migrants within the Canadian community sample for the PCI Teaching
Scale. On average, NCAST Database mothers were more sensitive to in-
fant cues and provided increased levels of opportunities for growth fos-
tering situations compared to immigrants from the Canadian
community sample. Large effect sizeswere observed for social emotion-
al growth fostering (d= 1.35), cognitive growth fostering (d=1.18),
the caregiver total score (d= 1.21), the caregiver/child total score (d
=0.88), and the mother contingency total score (d=1.38), favouring
the NCAST Database mothers and children. For immigrants within the
Canadian community sample, all total scores (caregiver, child and care-
giver/child), the mother contingency total score, and the cognitive
growth fostering and responsiveness to caregiver subscales demon-
strated acceptable internal consistency, having achieved Cronbach's
alpha reliability coefficients (α) N0.70.

Table 6 reveals differences between mothers who were affected by
IPV and the NCAST Database of low education mothers (bgrade 12) be-
tween 19 and 25 years of age for the PCI Teaching Scale. Differences in
parent-child teaching interactions were compared in this manner due
education.

p valuea Cohen's db Canadian community sample
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

0.000 0.52 0.27 0.47
0.000 0.23 0.45 0.79
0.000 1.35 0.62 0.54
0.000 0.89 0.75 0.75
0.000 1.07 0.81 0.85
0.000 0.43 0.37 0.50
0.019 0.15 0.71 0.76
0.538 0.04 0.73 0.80
0.000 0.73 0.88 0.86
0.000 1.24 0.73 0.80
0.172 0.08 0.66 0.80

Canadian community sample (group 1) and the NCAST Database (group 2).



Table 5
NCAST Database PCI Teaching Scale comparisons with Canadian normative data (immigrants).

NCATS Subscale Canadian community sample
(n = 59)
M (SD)

NCAST Database
(n= 1887)
M (SD)

p valuea Cohen's db Canadian community sample
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

Sensitivity to cues 8.51 (1.34) 9.41 (1.55) 0.000 0.62 0.27 0.52
Response to distress 9.98 (1.04) 10.19 (1.63) 0.291 0.15 0.44 0.80
Social-emotional growth fostering 6.81 (1.91) 9.24 (1.67) 0.000 1.35 0.62 0.58
Cognitive growth fostering 9.34 (3.13) 13.07 (3.21) 0.000 1.18 0.75 0.78

Caregiver total 34.64 (5.57) 41.92 (6.39) 0.000 1.21 0.81 0.87
Clarity of cues 8.36 (1.39) 8.07 (1.48) 0.117 0.20 0.37 0.51
Responsiveness to caregiver 6.98 (2.75) 7.69 (3.12) 0.123 0.24 0.71 0.77

Child total 15.34 (4.00) 15.75 (4.20) 0.553 0.10 0.79 0.81
Caregiver/child total 49.98 (8.84) 57.67 (8.64) 0.000 0.88 0.88 0.88

Mother contingency 12.42 (2.74) 16.70 (3.44) 0.000 1.38 0.73 0.82
Child contingency 6.51 (2.41) 6.98 (2.91) 0.296 0.18 0.66 0.76

a A Bonferroni corrected p value b0.005 was used.
b For the independent samples t-tests of difference between immigrants within the Canadian community sample (group 1) and the NCAST Database (group 2).
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to the heterogeneity of the sample ofmotherswhowere affected by IPV,
of whom 29% have low educational attainment (bgrade 12) and 71%
have high educational attainment (≥grade 12). On average, mothers
who were affected by IPV were more sensitive to infant cues and pro-
vided increased levels of opportunities for cognitive growth fostering
situations compared with NCAST Database mothers. Furthermore, in-
fants of mothers who were affected by IPV provided clearer cues and
demonstrated higher levels of response to the caregiver's interactive at-
tempts compared with NCAST Database infants. Large effect sizes were
observed for responsiveness to caregiver (d=0.81) and the child total
score (d=0.80), favouring the sample ofmothers and children affected
by IPV. In contrast to the NCAST Database, in which all total scores and
three subscales attained acceptable Cronbach's alpha reliability coeffi-
cients (α) N0.70; only the child total score did in the IPV sample.

Table 7 reveals differences between mothers who were affected by
IPV and the NCAST Database of high education mothers (≥grade 12)
19–25 years of age for the PCI Teaching Scale. Differences in parent-
child teaching interactions were compared in this manner due to the
heterogeneity of education level of the sample of mothers whowere af-
fected by IPV. On average, NCAST Databasemothers respondedmore ef-
fectively to infant distress compared with mothers who were affected
by IPV. Furthermore, infants of mothers whowere affected by IPV dem-
onstrated higher levels of response to the caregiver's interactive at-
tempts compared with NCAST Database infants. The strongest effect
size was observed for social-emotional growth fostering (d=0.71), of
medium strength, favouring the NCAST Database mothers and children.
Again, in contrast to the NCAST Database, in which all total scores and
three subscales (response to distress, cognitive growth fostering, and
responsiveness to caregiver) attained acceptable Cronbach's alpha
Table 6
Low education NCAST Database PCI Teaching Scale comparisons with mothers affected by IPV.

NCATS Subscale Mothers affected by IPV
(n= 44)
M (SD)a

NCAST Database
(n= 122)
M (SD)

Sensitivity to cues 9.59 (1.13) 8.55 (1.82)
Response to distress 8.91 (1.67) 9.88 (1.93)
Social-emotional growth fostering 7.86 (1.23) 8.20 (2.02)
Cognitive growth fostering 13.31 (2.23) 11.15 (3.49)

Caregiver total 39.65 (3.45) 37.77 (7.40)
Clarity of cues 8.64 (1.08) 7.84 (1.59)
Responsiveness to caregiver 9.09 (2.14) 6.70 (3.59)

Child total 17.73 (2.99) 14.53 (4.78)
Caregiver/child total 57.38 (4.85) 52.30 (10.38)

Mother contingency 14.93 (2.14) 14.58 (4.23)
Child contingency 8.27 (1.93) 6.11 (3.36)

a Reprinted with persmission from Letourneau et al., 2013.
b A Bonferroni corrected p value b0.005 was used.
c For the independent samples t-tests of difference between mothers affected by IPV (group
reliability coefficients (α) N0.70; only the child total score reached an
acceptable level in the IPV sample.

Table 8 reveals differences betweenmothers affected by PPD and the
NCASTDatabase for the PCI Teaching Scale. On average, NCASTDatabase
mothers provided increased levels of opportunities for growth fostering
situations compared with depressed mothers. Large effect sizes were
observed for cognitive growth (d=1.21), the caregiver total score (d
=1.10), the caregiver/child total score (d=0.92), and themother con-
tingency total score (d=1.15), favouring the NCAST Database mothers
and children. For mothers affected by PPD, all total scores (caregiver,
child and caregiver/child), themother contingency and child contingen-
cy total scores, and the response to distress and responsiveness to care-
giver subscales demonstrated acceptable internal consistency, having
achieved Cronbach's alpha reliability coefficients (α) N0.70.

Table 9 reveals differences betweenmothers affected by PPD and the
full NCAST Database for the PCI Feeding Scale. On average, NCAST Data-
base infants demonstrated higher levels of response to the caregiver's
interactive attempts compared with the infants of depressed mothers.
A large effect size was observable for responsiveness to caregiver (d
=0.99) and the mother contingency total score (d=1.03), favouring
the NCAST database mothers and children. For mothers affected by
PPD, the response to distress subscale and the child and caregiver/
child total scores demonstrated acceptable internal consistency, having
achieved Cronbach's alpha reliability coefficients (α) N0.70. For the
NCAST Database, all total scores (caregiver, child and caregiver/child),
the mother and child contingency total scores, and and the response
to distress and cognitive growth fostering subscales demonstrated ac-
ceptable internal consistency, having achieved Cronbach's alpha reli-
ability coefficients (α) N0.70.
p valueb Cohen's dc Mothers affected by IPV
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

0.000 0.69 0.20 0.58
0.004 0.54 0.65 0.82
0.203 0.20 0.14 0.64
0.000 0.74 0.53 0.80
0.028 0.33 0.50 0.89
0.000 0.59 0.26 0.52
0.000 0.81 0.66 0.81
0.000 0.80 0.72 0.83
0.000 0.63 0.63 0.90
0.486 0.10 0.43 0.85
0.000 0.79 0.69 0.80

1) and low education mothers of the NCAST Database (group 2).



Table 7
High education NCAST Database PCI Teaching Scale comparisons with mothers affected by IPV.

NCATS Subscale Mothers affected by IPV
(n= 44)
M (SD)a

NCAST Database
(n= 420)
M (SD)

p valueb Cohen's dc Mothers affected by IPV
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

Sensitivity to cues 9.59 (1.13) 9.15 (1.61) 0.020 0.32 0.20 0.47
Response to distress 8.91 (1.67) 10.03 (1.75) 0.000 0.65 0.65 0.79
Social-emotional growth fostering 7.86 (1.23) 8.96 (1.80) 0.000 0.71 0.14 0.54
Cognitive growth fostering 13.31 (2.23) 12.45 (3.37) 0.024 0.30 0.53 0.75

Caregiver total 39.65 (3.45) 40.58 (6.70) 0.136 0.17 0.50 0.85
Clarity of cues 8.64 (1.08) 8.02 (1.52) 0.001 0.47 0.26 0.50
Responsiveness to caregiver 9.09 (2.14) 7.47 (3.14) 0.000 0.50 0.66 0.76

Child total 17.73 (2.99) 15.49 (4.28) 0.000 0.61 0.72 0.80
Caregiver/child total 57.38 (4.85) 56.07 (8.80) 0.127 0.18 0.63 0.86

Mother contingency 14.93 (2.14) 16.04 (3.58) 0.003 0.38 0.43 0.80
Child contingency 8.27(1.93) 6.79 (2.93) 0.000 0.60 0.69 0.80

a Reprinted with permission from Letourneau et al., 2013.
b A Bonferroni corrected p value b0.005 was used.
c For the independent samples t-tests of difference between mothers affected by IPV (group 1) and high education mothers of the NCAST Database (group 2).
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In Table 10, comparisons for the PCI Teaching Scale scores were
made between low-income Aboriginal and non-Aboriginal parents.
The corresponding subscale and total scores for Caucasian members of
theNCAST Database are also presented for reference. Therewere no sig-
nificant differences between non-Aboriginal and Aboriginal parents.

Table 11 reveals differences between low-incomeAboriginal parents
and the NCAST Database of low education mothers (bgrade 12) be-
tween 19 and 25 years of age for the PCI Teaching Scale. On average,
low education NCASTDatabase caregivers demonstrated higher efficacy
at executing their responsibilities compared with the sample of low-in-
come Aboriginal caregivers. A large effect sizewas observable for cogni-
tive growth fostering (d= 0.89), the caregiver total score (d= 0.84),
and the caregiver contingency total score (d = 1.16), the caregiver
total score (d=0.84), favouring the NCAST Database parents.

Table 12 reveals differences between low-income non-Aboriginal
parents and the NCAST Database of low education mothers (bgrade
12) between 19 and 25 years of age for the PCI Teaching Scale. On aver-
age, NCAST Database mothers with low education responded more ef-
fectively to infant distress and provided increased levels of
opportunities for social-emotional growth fostering situations com-
paredwith the sample of low-incomenon-Aboriginal parents. However,
infants belonging to the sample of low-income non-Aboriginal parents
provided clearer cues compared with NCAST Database infants. A large
effect size was observable for clarity of cues (d=0.93), responsiveness
to caregiver (d=0.80), and the child total score (d=0.91), favouring
the non-Aboriginal children.

Finally, 10th percentile cut-offs for the PCI Teaching Scale caregiver,
child, and caregiver/child total scoreswere calculated from a subsample
of Canadian community participants who were at least 20 years of age
and compared to a subsample of participants from the NCAST
Table 8
NCAST Database for PCI Teaching Scale comparisons with the sample of depressed mothers.

NCATS Subscale Mothers affected by PPD (n= 58)
M (SD)

NCAST Database (
M (SD)

Sensitivity to cues 8.81 (1.81) 9.41 (1.55)
Response to distress 9.19 (2.90) 10.19 (1.63)
Social-emotional growth fostering 8.17 (1.33) 9.24 (1.67)
Cognitive growth fostering 9.09 (3.36) 13.07 (3.21)

Caregiver total 34.12 (7.96) 41.92 (6.39)
Clarity of cues 8.66 (3.91) 8.07 (1.48)
Responsiveness to caregiver 7.55 (6.92) 7.69 (3.12)

Child total 14.66 (4.20) 15.75 (4.20)
Caregiver/child total 49.22 (9.74) 57.67 (8.64)

Mother contingency 12.10 (4.46) 16.70 (3.44)
Child contingency 5.95 (2.56) 6.98 (2.91)

a A Bonferroni corrected p value b0.005 was used.
b For the independent samples t-tests of difference between mothers affected by PPD (grou
Database (Sumner & Spietz, 1994a) who were at least 20 years of
age. The following findings emerged. First, the Canadian community
sample's 10th percentile PCI Teaching Scale caregiver total score
was lower (30) compared with Caucasian children (34) and Hispanic
children (33) between 1 and 12 months of age, and equal to African-
American children (30) between 1 and 12 months of age from the
NCAST Database. Second, the Canadian community sample's 10th per-
centile PCI Teaching Scale child total score was higher (12) compared
with Caucasian children (10), Hispanic children (10), and African-
American children (10) between 1 and 12 months of age from the
NCAST Database. Third, the Canadian community sample's 10th percen-
tile PCI Teaching Scale caregiver/child total score was lower (43) com-
pared with Caucasian children (47) and Hispanic children (44)
between 1 and 12 months of age, but higher compared with African-
American children (42) between 1 and 12 months of age from the
NCAST Database.

Discussion

Thepurpose of this researchwas to compare PCI quality between the
normative American NCAST Database, Canadian community and Cana-
dian high-risk samples as well as assess the reliability of the PCI Scales
in Canadian samples. The following prominent findings emerged from
this investigation. First, NCAST Database mothers were generally more
efficacious at demonstrating the caregiver responsibilities within teach-
ing and feeding interactions compared with the Canadian community
sample. Second, infants belonging to the Canadian community sample
and infants belonging to highly educated mothers within the Canadian
community sample provided clearer cues to caregivers within teaching
interactions compared with NCAST Database infants. Third, NCAST
n= 1887) p valuea Cohen's db Mothers affected by
PPD Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

0.015 0.36 0.57 0.52
0.011 0.43 0.72 0.80
0.000 0.71 0.12 0.58
0.000 1.21 0.68 0.78
0.000 1.10 0.79 0.87
0.258 0.20 0.45 0.51
0.761 0.03 0.74 0.77
0.050 0.26 0.78 0.81
0.000 0.92 0.84 0.88
0.000 1.15 0.75 0.82
0.008 0.38 0.72 0.76

p 1) and the NCAST Database (group 2).



Table 9
NCAST Database PCI Feeding Scale comparisons with the sample of depressed mothers.

NCAFS subscale Mothers affected by PPD
(n = 55)
M (SD)

NCAST Database
(n = 1638)
M (SD)

p valuea Cohen's db Mothers affected by PPD
Cronbach's alpha (α)

NCAST Database
Cronbach's alpha (α)

Sensitivity to cues 12.15 (3.03) 13.63 (2.05) 0.001 0.57 0.19 0.59
Response to distress 9.73 (3.19) 10.00 (1.48) 0.525 0.11 0.71 0.70
Social-emotional growth fostering 10.78 (2.33) 11.91 (2.07) 0.001 0.51 0.67 0.68
Cognitive growth fostering 5.91 (2.28) 6.55 (2.12) 0.028 0.29 0.42 0.71

Caregiver total 38.05 (7.80) 42.09 (5.95) 0.000 0.58 0.66 0.85
Clarity of cues 12.67 (4.96) 12.77 (1.95) 0.887 0.03 0.65 0.60
Responsiveness to caregiver 5.73 (2.01) 7.78 (2.11) 0.000 0.99 0.68 0.62

Child total 17.58 (4.25) 20.55 (3.64) 0.000 0.75 0.75 0.76
Caregiver/child total 55.29 (12.27) 62.64 (8.51) 0.000 0.70 0.84 0.88

Mother contingency 9.24 (3.84) 12.58 (2.48) 0.000 1.03 0.44 0.68
Child contingency 1.35 (1.41) 1.83 (0.77) 0.015 0.42 – 0.76

a A Bonferroni corrected p value b0.005 was used.
b For the independent samples t-tests of difference between mothers affected by PPD (group 1) and the NCAST Database (group 2).
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Database mothers were more efficacious at providing social-emotional
and cognitive growth-fostering situations within teaching interactions
and normative infants demonstrated higher levels of responsiveness
to the caregiver's interactive attempts within feeding interactions com-
pared with families headed by mothers who experienced PPD. Finally,
the Canadian tenth percentile cut-off for the PCI Teaching Scale caregiv-
er/child total score was lower when compared to the NCAST Database
Caucasian and Hispanic samples, and equal when compared to the
NCAST Database African-American sample.

With respect to the reliability, the PCI Teaching Scales were general-
ly reliable measures in the Canadian community sample, including
those with higher education and immigrants, as well as those affected
by PPD. However, it was unclear how reliable the measure may be for
mothers affected by IPV. For the PCI Feeding Scales, acceptable reliability
coefficients were attained for the sample affected by PPD.

In examining our comparison of the NCAST Database to the sample
of mothers affected by IPV, Canadian abused mothers demonstrated
greater total scores and most of the subscale scores on the PCI Teaching
Scale. This finding might be explained by compensatory parenting be-
havior that often accompanies exposure to IPV and contributes to the
observation that exposed infants also provide clearer cues and are
more responsive to their mothers in interactions than the norms
would suggest (Letourneau et al., 2013). It is also possible that sample
characteristics could have contributed to this difference, with abused
mothers who volunteered to participate in a study of PCI potentially
having a priori interests in healthier PCI. In either case, in the absence
of any other data, these Canadian PCI data may be useful for the clinical
comparison of PCI Teaching Scale scores to other mothers exposed to
IPV.
Table 10
PCI Teaching Scale comparisons between low-income Aboriginal and non-Aboriginal parents.a

NCATS Subscale Aboriginal database (n= 12)
M (SD)b

Non-Abo
M (SD)b

Sensitivity to cues 7.67 (1.50) 8.06 (1.2
Response to distress 8.67 (1.83) 8.48 (1.8
Social-emotional growth fostering 7.75 (3.47) 6.96 (1.5
Cognitive growth fostering 8.42 (2.54) 10.50 (2.

Caregiver total 32.50 (4.82) 34.00 (5.
Clarity of cues 8.92 (1.31) 9.10 (1.0
Responsiveness to caregiver 8.25 (2.42) 9.02 (1.9

Child total 17.20 (3.54) 18.10 (2.
Caregiver/child total 49.70 (6.98) 51.10 (6.

Caregiver contingency 10.50 (2.65) 12.00 (3.
Child contingency 7.58 (2.11) 8.17 (1.9

a Due to data limitations, it was not possible to calculate Cronbach's alpha values for the low
b Reprinted with permission from Letourneau et al., 2005.
c For the difference between study samples (Aboriginal and non-Aboriginal).
d A Bonferroni corrected p value b0.005 was used.
e For the independent samples t-tests of difference between low-income Aboriginal parents
With the exception of this group exposed to IPV, the scores of Cana-
dian normative, depressed and low-income families were generally
lower than that of the NCAST Database, with a few exceptions. First, in-
fants of high-education Canadian community mothers provided clearer
cues to caregivers compared with infants of high education NCAST Da-
tabase mothers. Second, while there were no significant differences be-
tween low-income Aboriginal and non-Aboriginal families, infants
belonging to the sample of low-income non-Aboriginal parents provid-
ed clearer cues compared with NCAST Database infants. This suggests
that while culture may play a role in the overall appearance of PCIs
(e.g. more or less verbalness, eye contact, or hand gestures during
PCIs), these standardized observational assessments reveal that overall,
the NCAST PCI Scales are not culturally biased and may appropriately
evaluate a range of cultures (Oxford & Findlay, 2013).

For clinicians, this information suggests that whether normative or
high-risk, comparisons of Canadian families' data to the NCAST Data-
base will provide reasonable benchmarks. In other words, as the aver-
age Canadian family tends to score below the comparison NCAST
Database of American families on the quality of PCI, using the cut-offs,
means and standard deviations for determining the need for further in-
tervention will ensure that Canadian families are not missed in the
screening process. From this perspective, Canadian clinicians may miss
some families at risk for poor PCI (i.e. false negatives), but the likelihood
of failing to identify Canadian families with lower quality PCI is low. The
reverse may be true for the families affected by IPV.

Notably, this study represents the first comparison of the quality of
PCI in teaching and feeding interactions between the NCAST Database
and Canadian normative and high-risk samples. In congruence with
previous research that has established the pervasiveness of relationship
riginal (n = 48) NCAST Database (n= 963)
M (SD)b

pc,d Cohen's de

5) 9.72 (1.30) 0.348 0.28
5) 10.30 (1.53) 0.754 0.10
6) 9.56 (1.37) 0.455 0.29
81) 13.82 (2.64) 0.026 0.78
11) 43.40 (5.09) 0.375 0.30
6) 8.20 (1.34) 0.603 0.15
7) 7.95 (2.88) 0.252 0.35
84) 16.20 (3.84) 0.324 0.28
13) 59.56 (6.95) 0.240 0.21
14) 17.40 (2.90) 0.144 0.52
6) 7.21 (2.68) 0.367 0.29

-income Aboriginal and non-Aboriginal study samples.

(group 1) and non-Aboriginal parents (group 2).



Table 11
Low education NCAST Database PCI Teaching Scale comparisons with low-income Aboriginal parents.a

NCATS Subscale Aboriginal database (n= 12)
M (SD)b

NCAST Database (n= 122)
M (SD)b

p valuec,d Cohen's d

Sensitivity to cues 7.67 (1.50) 8.55 (1.82) 0.110 0.53
Response to distress 8.67 (1.83) 9.88 (1.93) 0.040 0.64
Social-emotional growth fostering 7.75 (3.47) 8.20 (2.02) 0.504 0.16
Cognitive growth fostering 8.42 (2.54) 11.15 (3.49) 0.010 0.89

Caregiver total 32.50 (4.82) 37.77 (7.40) 0.000 0.84
Clarity of cues 8.92 (1.31) 7.84 (1.59) 0.025 0.74
Responsiveness to caregiver 8.25 (2.42) 6.70 (3.59) 0.149 0.51

Child total 17.20 (3.54) 14.53 (4.78) 0.063 0.63
Caregiver/child total 49.70 (6.98) 52.30 (10.38) 0.402 0.29

Caregiver contingency 10.50 (2.65) 14.58 (4.23) 0.001 1.16
Child contingency 7.58 (2.11) 6.11 (3.36) 0.141 0.52

a Due to data limitations, it was not possible to calculate Cronbach's alpha values for the Aboriginal and non-Aboriginal study samples.
b Reprinted with permission from Letourneau et al., 2005.
c For the independent samples t-tests of difference between low-income Aboriginal parents (group 1) and low education mothers of the NCAST Database (group 2).
d A Bonferroni corrected p value b0.005 was used.
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challenges between vulnerable mothers and their children (Goodman,
2008; Meadows-Oliver, Sadler, Swartz, & RyaKrause, 2007), the current
study also underscores the imperativeness of assessing PCI and inter-
vening appropriately in families affected by severe/chronic stress.
Based on assessments of PCI, programs such as Keys to Caregiving are
widely available and successfully improve PCI quality (Letourneau et
al., 2001). Overall, our results highlight the importance and availability
of comparable data to help ensure that nursing and public policy initia-
tives aimed at PCI and child development in normative and high-risk
families can have impacts internationally.

Limitations

Despite the benefits associated with comparing PCI quality between
multiple samples, and the study strength in utilizing strict Bonferroni
corrections to protect against Type 1 error, there are several methodo-
logical issues that limit the conclusions drawn from this study. First, a
lack of available data precluded the ability to examine differences in
feeding interactions between the NCAST Database, mothers affected
by IPV, and the Canadian community sample. Thus, these findings are
most appropriate for generalization to use of the PCI Teaching Scale. A
Table 12
Low education NCAST Database PCI Teaching Scale comparisons with low-income non-
Aboriginal parents.a

NCATS Subscale Non-Aboriginal
(n = 48)
M (SD)b

NCAST Database
(n= 122)
M (SD)b

p Valuec,d Cohen's d

Sensitivity to cues 8.06 (1.25) 8.55 (1.82) 0.091 0.31
Response to distress 8.48 (1.85) 9.88 (1.93) 0.000 0.74
Social-emotional
growth fostering

6.96 (1.56) 8.20 (2.02) 0.000 0.69

Cognitive growth
fostering

10.50 (2.81) 11.15 (3.49) 0.549 0.20

Caregiver total 34.00 (5.11) 37.77 (7.40) 0.001 0.59
Clarity of cues 9.10 (1.06) 7.84 (1.59) 0.000 0.93
Responsiveness to
caregiver

9.02 (1.97) 6.70 (3.59) 0.023 0.80

Child total 18.10 (2.84) 14.53 (4.78) 0.632 0.91
Caregiver/child
total

51.10 (6.13) 52.30 (10.38) 0.109 0.14

Caregiver
contingency

12.00 (3.14) 14.58 (4.23) 0.000 0.69

Child contingency 8.17 (1.96) 6.11 (3.36) 0.000 0.75

a Due to data limitations, it was not possible to calculate Cronbach's alpha values for the
Aboriginal and non-Aboriginal study samples.

b Reprinted with permission from Letourneau et al., 2005.
c For the independent samples t-tests of difference between low-income non-Aborigi-

nal parents (group 1) and low education mothers of the NCAST Database (group 2).
d A Bonferroni corrected p value b0.005 was used.
second methodological limitation involves the small sample sizes that
characterize the Canadian high-risk samples. This limitation is particu-
larly evident with regard to several t-tests failing to meet the equality
of variances assumption. The limitation of small sample sizes is also ev-
ident with regard to the PCI Teaching Scale comparisons that were con-
ducted between low-income Aboriginal and non-Aboriginal parents.
However, given the limited availability of data on low-income Aborigi-
nal parents, even limited datawere deemedworthwhile to share.More-
over, as pointed out by Letourneau et al., 2013, families that agreed to
participate in the study of IPV may be different from families that
chose not to in participate in ways that may have contributed to their
scores on the NCAST measure. Moreover, families who had the time
and resources to participate in a study may also be families with less
stress and more social support, which could have contributed to their
significantly higher scores on the NCAST measures than the NCAST Da-
tabase. As well, the variety of samples employed varying recruitment
methods (e.g. targeted or convenience sampling) that may have intro-
duced bias, as suggested above. A final methodological issue concerns
the homogeneity of the Canadian community sample with regard to
urban residence and the potential for underrepresenting lower income
and youngermothers. This limitation signifies that the higher PCI teach-
ing quality characterizing the NCAST normative sample in comparison
with the Canadian community sample cannot be generalized to Canadi-
an rural families, although this analysis does not preclude the use of PCI
as either a research or clinical tool in those settings.
Conclusions

The scores of Canadian normative, depressed and low-income fami-
lies were generally lower than the American NCAST Database scores.
Thus, in our view, the NCAST Database represents reasonable estimates
of PCI quality, and we can conclude that the PCI Scales can be reliably
used for screening purposes in these Canadian populations. The current
study also demonstrated that normative populations were character-
ized by healthier PCIs compared with high-risk populations in Canada,
suggesting that belonging to a high-risk population reduced the ability
for parents to fully sustain sensitive and responsive caregiving, with
the exception of the sample of mothers affected by IPV who demon-
strated greater sensitivity to cues and provided an increased level of op-
portunities for cognitive growth situations. Given the benefits
associated with utilizing the NCAST interaction assessment to target in-
terventions to promote healthy child development, it is essential for fu-
ture research to continue to investigate the quality of PCIs among
Canadian normative and high-risk families. This information is essential
to ensure that assessments of PCI at baseline and post-intervention are
in line with the expectations drawn from Canadian data.
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The NCAST Teaching and Feeding scales remain a gold standard for
measuring PCI throughout both the USA and Canada in both clinical
practice and research. Using any standardmeasurement tool across im-
plementation methods and samples will result in some error in mea-
surement. However, the NCAST tools have withstood such variation
with numerous published studies across methods and samples, con-
tinuing to show predictive value in the research setting and clinical
value in the practice setting. Because there is a larger research base de-
rived from American samples, we conclude that it remains optimal for
researchers and clinicians to continue to reference American norms.
However, researchers may also benefit from comparison to the Canadi-
an samples we report. So, while clinical providers may benefit similarly
from both sets of data, we recommend utilizing the American sample
first.
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