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Summary
Background: Restrictive feeding is associated with child overweight; however,
the majority of studies used parent-report questionnaires.

Objectives: The relationship between child adiposity measures and directly
observed parent and child behaviours were tested using a novel behavioural coding
system (BCS).

Methods: Data from 109 children, participants in a twin study and their mothers,
were analyzed. Parent–child dyads were video-recorded twice in the laboratory,
while children ate ad libitum from a buffet lunch. Mother and child behaviours were
assessed using the BCS. Height, body weight and body fat were directly measured
for each child. Associations between child adiposity measures and average BCS
behaviour (i.e. pooled across visits) were tested using partial correlations adjusting
for child age.

Results: Regarding discouragement prompts, child body mass index (BMI)
z-score was significantly associated with a greater rate of total discouragements
(per minute, min�1), nonverbal discouragements (min�1) and temporary (delay)
discouragements (min�1) (p < 0.05). Child percent body fat was associated with
greater nonverbal discouragements (min�1). Regarding encouragement prompts,
child BMI z-score was significantly associated with a greater rate of total encourage-
ments (min�1), nonverbal encouragements (min�1) and reward encouragements
(min�1). Child BMI z-score and percent body fat were both positively associated with
greater maternal health encouragements (min�1). Associations with encouragement
to eat prompts were no longer significant when accounting for the dependence
among twins (being part of the same family).

Conclusions: Heavier children received greater maternal discouragements to
eat and, with qualifications, encouragements to eat. The role of nonverbal
parenting cues warrants further research regarding child eating regulation and
obesity.

Keywords: Eating, childhood obesity, feeding behaviour, observation, parent–
child relations, parenting.

Introduction

There is much interest in identifying parental feeding
practices that promote childhood obesity (1–4), as
these may be targets for treatment or prevention. To
date, most evidence points to restrictive feeding as a
risk factor (5). Specifically, parents who are more
restrictive of palatable (typically high fat, high sugar)
foods tend to have children who are heavier (6,7).
The direction of causality appears consistent with a
bi-directional model (6,8). Thus, parents likely

respond to children’s overweight by restricting food
access, which in turn exacerbates weight gain. That
said, some data appear to support a fully ‘child re-
sponsive’model (9). Greater parental encouragement
to eat also has been linked consistently to reduced
child body mass index (BMI) (6,10).
A major limitation of this literature is that most stud-

ies have used parent-report questionnaires to assess
feeding styles; relatively, few have used observational
methods [see the review of Bergmeier et al. (11)],
which arguably is a gold-standard approach for
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capturing parent–child dynamics. In the child devel-
opment field, researchers typically look to convergent
findings among parent-report and observational
methods to examine the robustness of results (12).
In one of the earliest studies of 14 children, ages
12–30 months (13), greater child weight status was
significantly correlated with parental prompts to eat,
food offerings and encouragements to eat. In a
subsequent study of 22- to 46-month-old youth, child
relative body weight was significantly positively corre-
lated with parental encouragements to eat but not
with discouragements to eat (14). Video-recorded
maternal ‘assertiveness’ and ‘intrusiveness’ predicted
greater child BMI z-score at age 36 months in a more
recent study (15).
Another limitation of prior research concerns

assessment of child adiposity. Most studies examined
child BMI but did not use laboratory-based assess-
ments of adiposity. In the first study and only study
of this nature to date, Spruijt-Metz et al. (16) reported
associations between mother-reported parental
feeding practices and child percent body fat as
assessed by dual energy X-ray absorptiometry
among African–American and White children. Use of
refined body composition assessment remains an op-
portunity in this field.
The primary aim of the present study was to test the

association of child adiposity indicators with observed
parent and child behaviours during a controlled
laboratory meal. We predicted that greater ‘discour-
agement to eat’ prompts would be correlated with
higher body fat indicators, based on the aforemen-
tioned associations between restrictive feeding and
childhood obesity (2). We also predicted that greater
encouragement to eat prompts would be correlated
with lower child adiposity, based on evidence that
parental self-report pressure to eat is associated with
reduced child BMI (6,10). To test these hypotheses,
we developed a behavioural coding scheme (BCS)
to characterize mother–child feeding dynamics on
multiple dimensions including verbal and nonverbal
behaviours. In exploratory analyses, we tested
whether BCS categories were correlated with chil-
dren’s total energy intake, as well as intake of specific
food/beverage groups, at the lunch meal, as well as
the association of these measures with child weight
status. We also examined the covariation among
encouragement and discouragement prompts.

Methods
Study design and participants

Participants were enrolled in Project Grow-2-Gether
(17). In brief, 69 same-sex twin pairs aged 3–7 years

old (138 children total) were recruited to participate
in a study of genetic and environmental influences
on early child eating and adiposity (18,19). Families
were recruited from the surrounding community using
twins’ clubs, printed advertisements, mailings and
word-of-mouth. For the present report, we examined
109 children with direct observational measurements,
anthropometrics and body composition measures.
Given this sample size, a minimally detectable correla-
tion with 80% power at a two-tailed alpha level of 0.05
would have been r = 0.26.
Families made four visits to the New York Obesity

Research Center, at St. Luke’s-Roosevelt Hospital,
Columbia University College of Physicians and Sur-
geons. These visits occurred over a 2-week period
and during lunchtime (11:30 to 13:30 h). Visits 1 and
2 were primarily dedicated to assessing children’s
self-regulatory eating using a preloading paradigm.
Results from this analysis were presented elsewhere
(18). Visits 3 and 4, the focus of the present paper,
were dedicated to assessing a mother’s mealtime
interaction with each twin separately. Visits were
scheduled approximately one and a half weeks apart.
A buffet-style meal with many different foods was
served at these visits (described later). The mean
(SD) duration for the lunchtime meal was 23.62
(8.3) min for visit 1 and 20.77 (7.5) min for visit 2. This
study received full approval from the Institutional
Review Board of the St. Luke’s-Roosevelt Hospital.
Informed consent was obtained from all participants
at the first visit.

Overview of laboratory visits and
video-recorded meals

Sequence of meals for twins and parents at
family visits

Each twin ate separately, without the co-twin, but in
the presence of his or her mother in a private room
on the two laboratory visits. In this way, independent
measures were obtained for each twin (A and B,
respectively) within a family. Specifically, mothers sat
with one twin (Twin A) who ate lunch first while seated
in a small lunch room, while the co-twin (Twin B)
waited in an adjacent room with a research assistant
and was allowed to play games or do other activities.
The twin in the activity room was not allowed to eat
during this time. Once twin A completed his or her
meal and research staff cleared away the plates, the
twins switched positions and twin B had lunch in the
presence of mother, while twin A went with the re-
search assistant. The sequence in which twins ate
was counter-balanced such that on the second
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laboratory visit twin B ate first. All other procedures
were identical. On both visits, research staff instructed
mothers to interact with their children, as they
normally would do at home during a meal; however,
mothers were instructed not to eat themselves, as this
potentially could influence child eating. Parents were
not prohibited or prevented from assisting their
children from eating if they so chose. Children were
not given instructions regarding whether or not to
listen to or comply with any parental feeding prompts.

Presentation of foods and beverages

Mother–child feeding interactions were video-
recorded using a single digital video camera that
was placed in the corner of the room in which the child
ate, approximately five feet away. Parents and chil-
dren understood they were being video recorded.
A buffet-style meal was served that included a wide

variety of foods and drinks that varied in energy
content, macronutrients, appearance, texture and
flavours. We provided an assortment of food to max-
imize the possibility of parent–child feeding dynamics
and communications. Foods and drinks were identi-
cal for all children on both occasions (see Appendix
A1 for details). After each meal, research staff post-
weighed all foods and drinks to calculate amount of
food and energy consumed.

Derivation of the behavioural coding scheme

The BCS was developed to quantify aspects of
mother and child behaviours during a laboratory meal,
including verbal and nonverbal behaviours. Video-
recordings were repeatedly viewed and discussed,
as we refined the scope of specific behaviours to
code and established operational definitions. Sepa-
rate codes were developed for mothers and children.
Certain codes were influenced by codes previously
used in the literature (13,20,21), while others were
developed through team discussions. Figure 1 pre-
sents final BCS codes, with examples. We obtained
total counts and rates (counts per minute, min�1) for
each BCS measure. As noted subsequently, we used
the aggregate (pooled) scores over two visits for
inferential analyses. Additional details regarding the
BCS, including coding and inter-rater agreement, are
provided in Appendix A2.

Anthropometric and body composition
measures

Child weight and standing height were measured
using a digital scale and a stadiometer, from which
BMI (kg/m2) and age-specific and sex-specific BMI

z-scores were computed per CDC growth charts (22).
Percent body fat was measured by dual energy X-ray
absorptiometry (23).

Analysis

Our sample included 109 children (from the full sam-
ple of 138 children) with direct observational measure-
ments and anthropometrics. Of these 109 children,
102 children were twin pairs where measures were
collected on both siblings from n = 51 families. For
the remaining seven children, valid data were available
from only one sibling in the twin pair. This would have
occurred when one twin in a family declined to eat
the lunch or have anthropometric measures taken,
although his or her co-twin agreed to both.
We expressed all BCS observational measures as

rates with units of counts per minute (min�1) and used
this for inferential analyses, consistent with prior
research (24). Additionally, for each BCS measure, in-
ferential analyses used the pooled estimate that was
averaged across the two visits. This was performed
to obtain more reliable estimates of behaviour (25,26)
Descriptive statistics are presented as means and

standard deviations, and frequencies for categorical
measures. Prior to inferential analyses, we examined
whether BCS rates were correlated with child age
(Pearson’s r) or differed by child sex using t-test.
These analyses were performed in part to determine
whether child age or sex should be statistically
controlled in subsequent inferential analyses. Partial
correlations, controlling for child age, were next used
to test our aims. We tested whether each average
BCS rate was associated with child BMI z-score and
percent body fat. For any statistically significant partial
correlations, we reran analyses using generalized esti-
mating equations (GEE) procedure in SAS version 9.3
(SAS Inc. Cary, NC) to ensure that results did not
change when controlling for family membership (i.e.
among twins). Any association that does not remain
significant when controlling for family membership
would imply that something shared among twins
(e.g. genotype) is accounting for the association
between the respective behaviour and child adiposity.
All the other analyses were completed using SPSS

statistical software: version 20 (Armonk, NY: IBM
Corporation, 2011).
In exploratory analyses, we tested whether each

BCS category was associated with the following
dietary intake measures adjusting for child age and
pooling across the two visits:

• total energy intake;
• fruits and vegetables (the sum of peas, corn,

carrots, raisins, bananas and fruit cup);
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Figure 1 Definitions for mother and child scales from the behavioural coding scheme.
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• desserts (the sum of cookies, cake, chocolate
kisses and pudding);

• total beverages (the sum of chocolate milk, whole
milk, apple juice, orange juice, fruit punch and
cola);

• sugary beverages (the sum of apple juice, orange
juice, fruit punch and cola); and

• milk (the sum of chocolate and whole milk).

Results
Descriptive statistics

Child characteristics are shown in Table 1. The twin
sample was 47% female with a mean age of
58.9 � 17.6 months. The racial/ethnic backgrounds
were as follows: 55% White, 16.5% Black, 11% His-
panic, 3.7% Asian/Pacific Islander and 13.8% other.
The average participating youth had a ‘normal’ BMI,
falling at the 52.7th (27.6) percentile and with 15.3%

(5.9) body fat. The mean (SD) maternal BMI was
26.13 (6.52) kg/m2.
Average BCS rates are presented in Table 2. Rates

were not statistically different across the two visits
except for mouthfuls of food (p = 0.01). Children ate
at a faster pace on the second visit. Most behavioural
categories were significantly correlated across the
two visits (Table 2).

Demographic correlates of behavioural
coding system categories

Older child age was associated with fewer maternal
total encouragements (r =�0.45, p< 0.001), encour-
agement rewards (r = �0.49, p < 0.001), encourage-
ment prompts (r = �0.35, p < 0.001), mother
nonverbal encouragements (r = �0.51, p < 0.001),

Table 2 Rates for mother and child behaviours in the
behavioural coding scheme

Time 1† Time 2 r‡

Mother behaviours
Maternal
discouragement

0.43 (0.43) 0.38 (0.36) 0.35

Descriptive 0.09 (0.10) 0.07 (0.10) 0.31***
Nonverbal 0.08 (0.10) 0.08 (0.10) 0.42***
Command 0.12 (0.18) 0.11 (0.17) 0.27***
Temporary 0.12 (0.15) 0.10 (0.12) 0.07
Health 0.02 (0.06) 0.02 (0.39) 0.53***
Consequence 0.00 (0.02) 0.00 (0.01) 0.11

Maternal
encouragement

3.32 (2.17) 2.73 (1.75) 0.63***

Prompt 1.76 (1.13) 1.41 (0.93) 0.58***
Nonverbal 0.98 (0.75) 0.76 (0.67) 0.63***
Command 0.43 (0.46) 0.42 (0.45) 0.53***
Reward 0.11 (0.16) 0.08 (0.13) 0.18
Health 0.05 (0.11) 0.05 (0.09) 0.33***

Hunger cues 0.03 (0.06) 0.04 (0.05) 0.24**
Satiety cues 0.14 (0.13) 0.11 (0.11) 0.36***
Manners 0.48 (0.32) 0.46 (0.29) 0.51***

Child behaviours
Request 0.52 (0.24) 0.50 (0.31) 0.49***
Refusal 0.46 (0.35) 0.43 (0.35) 0.45***
Hunger 0.01 (0.02) 0.01 (0.03) 0.08
Satiety 0.07 (0.09) 0.07 (0.09) 0.19**
Mouthful 2.89 (1.02) 3.12 (1.21) 0.64***

Notes: Rates are shown in units in frequencies of behaviour per minute
(min�1).
†Values for time 1 and time 2 are Mean � SD.
‡Pearson’s correlation coefficient was used to determine the association be-
tween time 1 and time 2 scores. Statistical significance of these correlations
is denoted as follows: *p < 0.05. **p < 0.01. ***p < 0.001.

Table 1 Characteristics of participating children

Child characteristics N (%) or Mean (SD)

Sex
Female 58 (53.2)
Male 51 (46.8)

Zygosity
Monozygotic 63 (58.0)
Dizygotic 56 (42.0)

Obesity status
Normal weight 92 (84.0)
Overweight/obese 17 (16.0)

Race/ethnicity
White 30 (55.0)
Black 9 (16.5)
Hispanic 6 (11.0)
Asian/Pacific Islander 2 (3.7)
Other 7 (13.8)

Age (mo)† 58.9 (17.6)
BMI, kg/m2† 15.9 (2.1)
BMI z-score† 0.08 (1.03)
BMI percentile† 52.7 (27.6)
Percent body fat† 15.25 (5.9)

Note: Data come from mothers and their twin children who participated in
Project Grow-2-Gether, an experimental study with a lab-based feeding pro-
tocol. Data collection completed during in-person visits to the New York Obe-
sity Research Center at St. Luke’s-Roosevelt Hospital, Columbia University
College of Physicians and Surgeons. Anthropometric and body composition
measures obtained in body composition laboratory and socio-demographic
measures obtained from questionnaires. This sample included 109 children
with data for direct behavioural observations, anthropometrics and body
composition data. Of these, there were 51 mothers and their twin children
(n = 102 children), and seven mothers and one of the co-twin children
(n = 7 children).
†Mean � SD (all such values).
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total discouragements (r =�0.29, p = 0.002), nonver-
bal discouragements (r =�0.36, p< 0.0001), tempo-
rary discouragements (r = �0.40, p < 0.001) and
child refusals (r = �0.31, p = 0.001). There were no
significant differences between boys and girls for the
mean rates of behaviours (p > 0.05). Based on these
results, our subsequent inferential analyses used par-
tial correlations controlling only for child age.

Primary inferential analyses

Regarding discouragements to eat, child BMI z-score
was associated with greater total discouragement-to-
eat prompts (r = 0.19, marginally significant p = 0.05),
nonverbal discouragements (r = 0.27, p < 0.01) and
temporary (or delay) discouragements (r = 0.24,
p < 0.05) (Table 3). Greater nonverbal discourage-
ments also were associated with greater child percent
body fat (%fat) (r = 0.25, p < 0.05). All of these asso-
ciations remained significant controlling for family
membership using GEE (p < 0.05) with the exception
of the correlation between BMI z-score and %fat. Yet
even after controlling for family membership, the asso-
ciation approached significance (p = 0.08).
Regarding encouragements to eat, child BMI

z-score was associated with greater total
encouragement-to-eat prompts (r = 0.22, p < 0.05),
reward encouragements (r = 0.25, p< 0.05) and non-
verbal encouragements (r = 0.22, p < 0.05). Greater
maternal health encouragements were associated
with greater child BMI z-score (p = 0.01) and percent
body fat (marginally significant p = 0.05). Interestingly,
when controlling for family membership using GEE,
only one of these associations remained significant:
heavier children received greater nonverbal encour-
agements to eat (p = 0.05). The other associations
were no longer statistically significant (p > 0.05).
Maternal BMI was correlated with greater child

satiety statements (r = 0.23, p = 0.02) but no other
BCS category (p > 0.05).

Associations between child eating
behaviour and child adiposity

Child requests for food were associated with a higher
BMI z-score (r = 0.32, p< 0.01). No other association
was significant (p > 0.05).

Exploratory analyses examining
associations among dietary intake,
feeding prompts and child body mass
index z-score

Total child energy intake (kcals) was negatively
associated with total encouragements (r = �0.26,

p = 0.006), encouragement prompts (r = �0.21,
p = 0.03), nonverbal encouragements (r = �0.21,
p = 0.03) and command encouragements
(r = �0.27, p = 0.005). There were no associations
for the other BCS encouragement categories
(p > 0.05).
Total child energy intake was not associated with

total discouragement to eat prompts, nor was it
significantly associated with any of the BCS
discouragement categories (p > 0.05). None of the
derived food/beverage categories was significantly
associated with any of the BCS categories
(p > 0.05).
Child BMI z-score was associated significantly

with total energy intake (r = 0.23, p = 0.001), but
with none of the specific food-beverage categories

Table 3 Association between observed mother and child
behaviours and child adiposity indicators

Child adiposity indicators

Observed behaviours BMI z-score % Body fat
Mother behaviours
Maternal discouragement 0.19* 0.04
Consequence �0.05 �0.22
Descriptive 0.18 0.09
Command �0.01 �0.12
Nonverbal 0.27** 0.25*
Health 0.19 0.03
Temporary 0.24* 0.04

Maternal encouragement 0.22* 0.19
Reward 0.25* 0.10
Prompt 0.18 0.20
Command 0.04 0.06
Health 0.25** 0.27*
Nonverbal 0.22* 0.14

Hunger cues 0.02 0.11
Satiety cues 0.09 0.15
Manners 0.18 0.17

Child behaviours
Request 0.32** 0.02
Refusal 0.08 0.08
Hunger 0.09 0.20
Satiety �0.05 �0.13
Mouthful 0.10 0.02

Note: Observed behaviours were measured using the behavioural coding
scheme for mother and child. Anthropometric and body composition mea-
sures were obtained using standard protocol and completed in a body com-
position lab. Child BMI z-score calculated based on child age and sex. Child
percent body fat determined using dual energy X-ray absorptiometry. This
sample included 109 children with data for direct behavioural observations,
anthropometrics and body composition data. Of these, there were 51
mothers and their twin children (n = 102 children), and seven mothers and
one of the co-twin children (n = 7 children). All values are age-adjusted partial
Pearson’s correlation coefficient. *p < 0.05. **p < 0.01. ***p < 0.001.
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(p > 0.05). Finally, as a sensitivity analysis of our
primary findings, we tested whether the associations
of child BMI z-score with (i) total discouragement
prompts and (ii) total encouragement prompts
remained significant when controlling for total
energy intake. Interestingly, both the former
association (r = 0.25, p = 0.01) and the latter
(r = 0.33, p < 0.001) remained significant.

Exploratory analyses of maternal prompt
covariation

Maternal total encouragement-to-eat and
discouragement-to-eat prompts were positively
correlated in the sample (r = 0.38, p< 0.001). The as-
sociation between total encouragement-to-eat
prompts and child BMI z-score was no longer signifi-
cant (p = 0.20) when controlling for the other via partial
correlation. Similarly, the association between total
discouragement-to-eat prompts and child BMI z-
score was no longer significant (p = 0.17) when con-
trolling for the other.
Regarding nonverbal prompts, the association

between total nonverbal encouragements and child
BMI z-score was no longer significant (p = 0.33) when
controlling total nonverbal discouragements. Interest-
ingly, the association between total nonverbal
discouragements and child BMI z-score was margin-
ally significant (p = 0.05) even when controlling total
nonverbal encouragements.

Discussion
Our main finding was that maternal discouragement-
to-eat behaviours were associated with greater child
BMI z-score. This pattern was found for total discour-
agement prompts, nonverbal discouragements and
temporary discouragements. These results bolster
support for a reproducible association between
restriction and child weight status (2,5), using a gold
standard observational assessment. The strongest
association was with nonverbal discouragement
prompts, which also related to greater child percent
body fat. This finding was marginally significant
(p = 0.05) when controlling for nonverbal encourage-
ment prompts. Restrictive behaviuors that are
expressed nonverbally may be drivers of child eating
regulation, although reverse causality may be equally
viable and needs to be examined.
A second main finding was that greater total

encouragements, nonverbal encouragements, re-
ward encouragements and health encouragements
were associated with greater BMI z-score. This
pattern was contradictory to our hypotheses, which

was guided by prior investigations using the Child
Feeding Questionnaire (6,10). Interestingly, however,
encouragement to eat prompts (i.e. total, nonverbal,
command and encouragement prompts) was
negatively associated with total energy intake in
exploratory analyses. Children eating less were
encouraged to eat more. Thus, parental encourage-
ment prompts may be motivated by a desire for a
satiated child who ‘gets enough food’ at that meal,
while perhaps unintentionally promoting positive
energy balance and excess BMI gain over the time.
Prospective studies are needed to examine this. In
fact, more frequent coercive feeding by parents
predicted greater BMI z-score gain over 10 years in
girls in a US population-based cohort (27). Moreover,
some prior observational studies also found positive
associations between child weight status and mater-
nal encouragement prompts (11). Resolving the
longer-term impact of encouragement prompts is
important because, similar to prior studies (28),
mothers in our study most often used encouragement
prompts.
Interestingly, the associations with maternal

encouragement prompts were no longer significant
when controlling for family membership. This implies
that these associations may be due to child genetics
or the shared home environment – suggesting the
potential importance of directly measuring these
variables.
Our study had several strengths. First, our BCS

captured nuanced behaviours during feeding.
Second, the sample size was relatively large for a
laboratory feeding study. Third, compared with that
of many prior studies in this literature, our sample
was older.
Our study has limitations. First and foremost, this

cross-sectional design cannot resolve causality. Even
with nuanced behavioural phenotypes, prospective
designs are needed. Second, observations from the
laboratory may not be generalizable to the home.
Third, findings need to be replicated with more
racially/ethnically diverse families in other geographic
areas. Fourth, we did not examine how BCS
measures relate to 24-hour energy intake. This may
explain why controlling for total energy intake (i.e. from
single lunch meals, not over 24 h) did not change our
main findings. Finally, findings are limited by this proto-
col (i.e. foods and beverages served, configuration of
the room and instructions to families) and coding
process. Also, direct observation may have altered
how participants behaved compared with what would
occur at home. Additionally, inter-rater agreement for
maternal discouragements was lower than conven-
tional acceptable levels; raters were not blind to child
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weight status or other attributes; and we did not code
videos with respect to particular foods that were
encouraged or discouraged.
In conclusion, when adjusting for age, child BMI

z-score was associated with greater rates of total
discouragements, nonverbal discouragements and
temporary (delay) discouragements per minute.
Nonverbal discouragements/min also was associated
with greater child percent body fat. Additionally, child
BMI z-score was associated with greater rates of total
encouragements, nonverbal encouragements and
reward encouragements per minute. Future studies
should examine specific parental motivations for
restricting or prompting greater child eating, how
these relate to parent cognitions, and potential impact
on pediatric obesity.
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Appendix A:

A1. Regarding nutrient information for foods
and beverages served

Nutrient information for the video buffet food and
drinks that were served are as follows: chicken
nuggets (Tyson, 128 g.; energy density, ED,=
3.00 kcal/g; fat = 57%; protein = 21%; carbohy-
drate = 22%); bologna (Oscar Meyer 55 g.;
ED = 3.21 kcal/g; fat = 86%; protein = 14%;
CHO = 0%) on white bread (Wonder bread, 2 slices;
ED = 2.55 kcal/g; fat = 12%; protein = 10%; carbohy-
drate = 78%) and wheat bread (Home Pride bread, 2
slices; ED = 2.28 kcal/g; fat = 10%; protein = 17%;
carbohydrate = 73%); oven-roasted turkey (Hillshire
Farm, 57 g.; ED=0.89 kcal/g; fat = 9%; protein = 74%;
carbohydrate = 17%) on white bread (Wonder

bread) and wheat bread (Home Pride); sweet corn
(Del Monte, 100 g.; ED = 0.48 kcal/g; fat = 14%;
protein = 6%; carbohydrate = 80%); green peas
(Del Monte, 100 g.; ED = 0.64 kcal/g; fat = 0%; pro-
tein = 20%; carbohydrate = 80%); carrots (80 g.;
ED = 0.42 kcal/g; fat = 0%; protein = 11%; carbohy-
drate = 89%); cheese and crackers (35 g.;
ED = 5.00 kcal/g; fat = 47%; protein = 8%; carbohy-
drate = 45%); string cheese (Polly-O, 30 g.;
ED = 2.86 kcal/g; fat = 66%; protein = 34%;
carbohydrate = 0%); potato chip (Lays, 45 g.;
ED = 5.71 kcal/g; fat = 57%; protein = 5%; carbohy-
drate = 38%); banana (Chiquita, 86 g.;
ED = 0.87 kcal/g; fat = 0%; protein = 3%; carbohy-
drate = 97%); honey graham crackers (Nabisco,
25 g.; ED = 4.19 kcal/g; fat = 20%; protein = 6%;
carbohydrate = 100%); lite fruit cup (Del Monte,
145 g.; ED = 0.48 kcal/g; fat = 0%; protein = 0%;
carbohydrate = 93%); strawberry gelatin (Jell-O,
105 g.; ED = 3.52 kcal/g; fat = 0%; protein = 10%;
carbohydrate = 90%); fruit roll-up (Betty Crocker,
15 g.; ED = 3.57 kcal/g; fat = 17%; protein = 0%;
carbohydrate = 83%); granola bar (30 g.;
ED = 4.12 kcal/g; fat = 30%; protein = 4%; carbohy-
drate = 66%); low-fat yogurt (Dannon, 120 g.;
ED = 0.47 kcal/g; fat = 0%; protein = 26%; carbohy-
drate = 74%); raisins (SunMaid, 15 g.;
ED = 3.25 kcal/g; fat = 0%; protein = 3%; carbohy-
drate = 97%); chocolate-cream cookies (Oreo-
Nabisco, 35 g.; ED = 4.71 kcal/g; fat = 45%;
protein = 2%; carbohydrate = 52%); chocolate cake
(Ring Dings, 85 g.; ED = 4.29 kcal/g; fat = 0%; pro-
tein = 7%; carbohydrate = 93%); milk chocolate
kisses (Hershey’s KISSES, 50 g.; ED = 5.00 kcal/g;
fat = 49%; protein = 7%; carbohydrate = 44%); choc-
olate pudding (Swiss Miss, 110 g.; ED = 1.32 kcal/g;
fat = 21%; protein = 5%; carbohydrate = 74%).
Condiment packets were ketchup (10 g.;
ED = 1.00 kcal/g; fat = 0%; protein = 0%; carbohy-
drate = 100%), mustard (10 g.; ED = 1.00 kcal/g;
fat = 0%; protein = 0%; carbohydrate = 100%), and
mayonnaise (10 g.; ED = 7.14 kcal/g; fat = 10%;
protein = 0%; carbohydrate = 0%).
Beverage options were: low-fat chocolate milk

(Hershey’s, 260 g.; ED = 0.76 kcal/g; fat = 13%;
protein = 19%; carbohydrate = 68%); whole milk
(Tuscan 500 g.; ED = 0.63 kcal/g; fat = 47%;
protein = 21%; carbohydrate = 32%); apple juice
(Motts, 250 g.; ED = 0.51 kcal/g; fat = 0%;
protein = 0%; carbohydrate = 100%); caffeinated
cola (Coke, 380 g; ED = 0.39 kcal/g; fat = 0%;
protein = 0%; carbohydrate = 100%), orange juice
(Minute Maid, 220 g.; ED = 0.46 kcal/g; fat = 0%;
protein = 7%; carbohydrate = 93%); fruit punch
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(250 g.; ED = 0.25 kcal/g; fat = 0%; protein = 0%;
carbohydrate = 100%).

A2. Regarding coding procedures

Two undergraduate students coded all video-
recordings. Inter-rater agreement was calculated on
a random 10% of the audio-recordings for select
codes to examine reliability. Kappa (K hereafter)
coefficients for the categories were maternal total
encouragement to eat prompts κ = 72.5%; maternal
total discouragement to eat prompts κ = 46.2%;
maternal hunger prompts κ = 93.1%; maternal
manners prompts κ = 93.0%; child requests
κ = 93.1%; child refusals κ = 93.1%; mouthfuls of

food κ = 92.6%. The lower kappa estimate for total
discouragements likely reflects the relatively low
frequency of this behaviour (see Results).
The Noldus Observer Video-Pro (version 4.0,

Noldus Information Technology 2013, Leesburg, VA)
was used to code all video-recordings (www.noldus.
com). Noldus time stamps all audio-recordings
frame-by-frame, and coders identified the occurrence
of a targeted behaviour by pressing its designated key
on the keyboard. From this coding procedure, we
obtained total counts and rates (counts per minute,
min�1) for each BCS observational measure. As
noted later, we used the aggregate (pooled) scores
over two visits for inferential analyses.
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