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Child temperament, parent emotions, and
perceptions of the child’s feeding experience
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Abstract

Background: Associations between parent and child characteristics and how they influence the approach parents
take toward children in the feeding environment have not been examined extensively, especially in low-income
minority families who are at a higher risk for obesity. The primary aim of the study was to examine positive and
negative parent emotions as potential mediators of the relationship between child temperament and parents’
perceptions of strategy effectiveness and problems encountered in feeding children fruit and vegetables.

Methods: Participants were low-income families (n = 639, 73% minority, children aged 3–5 years) participating in
Head Start programs in two states. Parents completed the Children’s Behavior Questionnaire (CBQ), Positive and
Negative Affect Schedule (PANAS), and measures of strategy effectiveness (teachable moments, practical methods,
restriction, and enhanced availability) and problems encountered (vegetable characteristics, child attributions for
dislike, external influences, and parental demands) in feeding children fruit and vegetables.

Results: Positive parent emotions partially mediated the relationship between child Effortful Control and
strategy effectiveness and fully mediated the relationship between Surgency and strategy effectiveness.
Although negative parent emotions were associated with increased perception of problems in feeding children
fruit and vegetables, the relationship between Negative Affectivity and problems in feeding was partially
mediated by negative parent emotions.

Conclusions: Positive parent emotions facilitated perceived effectiveness of feeding strategies, with child
Effortful Control and Surgency instrumental to this process. Understanding mechanisms in parent–child feeding
is important when developing interventions designed to promote healthy child eating behaviors.
Introduction
Healthy dietary patterns that include high intakes of fruit
and vegetables have been associated with decreased risk
for obesity [1], cardiovascular disease [2], and some
types of cancer [3]. However, our understanding of the
social contexts that promote healthy dietary patterns in
children are not well understood. One developmentally
important context that may have enduring consequences
for child health outcomes is the family environment. Re-
search in this area has tended to focus on parent behav-
ioral strategies that are used to modify children’s dietary
intake - specifically, those focused on behaviors that are
intended to get the child to eat more or to get the child
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to eat less (i.e., pressure to eat, restriction, and monitor-
ing) [4]. These previous studies have not captured the
wide range of potential strategies that may be used by
parents to encourage healthy eating in their children.
More importantly, few studies have examined the shared
dynamic that exists between the parent and child in the
feeding environment and the nature of those interac-
tions. Only recently have parenting researchers begun to
take into consideration the characteristics of the child
and the emotional state of the parents and how they
might influence parents’ view of the social environment
including perceptions of the strategies and problems
encountered in their shared environment [5]. To this
end, the interplay between parent and child characteris-
tics and the influence these constructs have on the cog-
nitive appraisals that parents have about their
interactions with the child in the eating environment
have not been examined extensively. This is especially
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true in low-income ethnic minority families with a
higher risk for obesity.

Child temperament and parenting
Children make important contributions to their social
interactions; therefore, characteristics of the child should
be considered when examining the shared feeding envir-
onment [6]. Temperament plays an important role in
the parent–child dynamic because parents may react dif-
ferently to children who are more internally controlled
as compared to those who are more reactive in their
temperaments [7]. An incompatible or “poor fit” be-
tween what parents expect from their children and the
temperament of their child may lead to stressful interac-
tions whereas a “good fit” may lead to mutually pleasur-
able interactions. Prior literature suggests that parents
who have “difficult” children report more negative emo-
tions and are more likely to respond with force com-
pared to parents with less difficult children [8,9]. It has
been posited that parents may use food as a means of
soothing their children during stressful interactions
around food [10]. Essentially, the fit between the tem-
perament of the child and parents’ expectations may im-
pact how the feeding environment is viewed [11,12].

Parent emotions and perceptions of the shared
environment
As a key element in motivational processes involving
parenting [13], parents’ emotions are thought to impact
their intentions to attend to and support their children
[14]. Positive parent emotions provide a supportive con-
text for children’s development [15] and have been asso-
ciated with more child-oriented concerns and supportive
behavior by parents [14]. Similarly, positive parent emo-
tions facilitate the ability for children to deal with stress
and adversity [16] and maintain task motivation [17]. In
contrast, negative parent emotions, such as anger, sad-
ness, and guilt, provide a hostile and critical context for
children [18], and appear to interfere with parenting by
reducing parents’ ability to implement developmentally
appropriate parenting strategies [19]. Within the par-
ent–child dyad, negative parent emotions have been
shown to promote disruptive behavior among children,
especially in low-income families [20]. Overwhelming
evidence exists that support the influence of parent
emotions on child outcomes [13,14]; however, little re-
search has focused on parent emotions in the shared
parent–child feeding environment.

The present study: An integrated model
As shown, previous studies have examined pieces of the
overall parent–child dynamic (i.e., how child tempera-
ment and parent emotions have influenced parenting
separately); however, little research has focused on a
more integrated model of parent and child characteris-
tics around parenting/feeding. We proposed to gain a
deeper understanding of these relationships by more
carefully examining how child temperament might influ-
ence parent’s appraisal of the feeding environment after
being filtered through the emotional state of the parent.
Therefore, the present study examined relationships be-
tween child temperament, parent emotions, and various
strategies and problems encountered with children in
the feeding environment with the specific aim of investi-
gating how parents’ emotional states influence the per-
ception of various strategies and problems encountered
in getting their children to eat fruit and vegetables. It
was hypothesized that parents reporting more positive
emotions would perceive strategies as more effective and
problems as less of a barrier. Conversely, it was hypothe-
sized that parents reporting more negative emotions
would perceive strategies as less effective and problems
as more of a barrier. Moreover, we hypothesized that
parents’ emotions would mediate the effects that child
temperament would have on parents’ perceptions of
strategies and problems encountered in attempting to
get children to eat fruit and vegetables.

Methods
Participants
Participants (Table 1) were part of a larger study to in-
vestigate facilitators and barriers to fruit and vegetable
intake among preschool children. Participants included
639 primary caregivers (n = 282 African-American, 185
Hispanic, and 172 white) whose children were enrolled
in Head Start facilities across two sites (Alabama, and
Houston, Texas). The primary caregiver was defined as
the person most often responsible for what the child ate
outside of preschool (92.7% mothers, 6.3% grand-
mothers, 1% other). Children ranged from three to five
years old and were 48% female and 52% male. All parti-
cipants were eligible for Head Start, which serves a
population whose family income is equal to or below the
federal poverty level. The study was reviewed and
approved by the Institutional Review Boards at Baylor
College of Medicine and the University of Alabama at
Birmingham. Written consent was obtained from the
parents who particpated in the study.

Procedures
Qualitative work was conducted at the beginning of the
study to identify commonly used strategies and problems
encountered by parents when attempting to get children
to eat heathly foods. Sixteen structured focus group
meetings were conducted with Head Start parents (8
strategies; 8 problems) using the nominal group tech-
nique (8 – 10 parents per meeting). The meetings were
equally distributed among African-American, Hispanic,



Table 1 Participant Characteristics

N=639

Ethnicity

White 27.4%

Hispanic 28.7%

African-American 43.6%

Parent gender - female 95.0%

Child gender - female 47.7%

Age, mean in years (SD)

Parent 31.6 (8.1)

Child 4.5 (0.6)

Education of parent

High school diploma or less 58.2%

Some college or more 36.2%

Marital status, parent married 48.2%

Parent BMI

Underweight (BMI< 18.5) 1.1%

Normal (18.5 BMI< 25) 20.9%

Overweight (25 BMI< 30) 28.3%

Obese (BMI 30) 49.6%

Child BMIa

Underweight or at risk (15th percentile) 3.6%

Normal (>15th to <85th percentile) 56.6%

Overweight or obese (85th percentile) 39.8%
aFrom age- and gender-specific cut points of the CDC growth charts.
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and white parents. The nominal group technique (NGT)
is unlike a traditional focus group in that it elicits
responses to a single question – in this case “What are
the ways parents can help their preschool child eat
healthy foods?” for strategies and “What are the pro-
blems parents face with having their preschool child eat
healthy foods?” for problems. The structured format of
the NGT meeting minimizes discussion not pertinent to
the topic and provides concise responses that are prioi-
tized by each participant. The collective rank ordering of
responses therefore provided an objective view of how
parents perceived the importance of strategies and pro-
blems in the context of encouraging children to eat
healthy foods. Prioritized responses from each of the
NGT meetings were aggregated and used as the basis for
developing a set of card sort tasks and rating scales for
further assessment of strategies and problems.
The card sort tasks were used with a second group of

761 Head Start parents in an interview format who did
not participate in the earlier qualitative work to better
understand how the strategies and problems were cogni-
tively organized. This resulted in the development of the
Feeding Strategies Scale [21] and the Feeding Problems
Scale. Of this group, 639 parents provided complete data
for all of the variables used in this study. Analyses
revealed no significant differences between parents pro-
viding complete and incomplete data. Although the
Feeding Strategies Scale has been used in previous re-
search [21], this is the first time the Feeding Problems
Scale has been used in a study.
Measures
Participants completed the Q-sort and rating scales
through interviews. The same parents also completed
other parent-reported measures and returned them to
the Head Start centers in sealed envelopes.
Parent feeding strategies and problems
A modified version of the 33-item Feeding Strategies
Scale (FSS) [21] and the 26-item Feeding Problems
Scale (FPS) were used to measure parent perceptions in
feeding children fruit and vegetables. Items are scored
on a 3-point scale to reflect current level of perceived
effectiveness of feeding strategies (1 – “not very effect-
ive”, 2 – “a little bit effective”, 3 - “very effective”) and
feeding problems (1 – “not a problem”, 2 – “a little
problem, 3 - “a big problem”) in getting children to eat
fruit and vegetables. Items for these measures were gen-
erated through nominal group techniques, Q-sort pro-
cedures, multidimensional scaling, and clustering
techniques. The modified version of the FSS used in
this study included four subscales: 1) Teachable
Moments, e.g., “use mealtime to teach child about
healthy eating,” 2) Practical Methods, e.g., “use fun
shapes,” “mix F or V with other foods,” 3) Restriction of
Junk Foods/Sweets, e.g., “limit snacking,” “limit sweet
drinks,” and 4) Enhanced Availability of F & V, e.g.,
“place where child can easily reach,” “include in most
meals.” The Firm Discipline subscale was not included
as an indicator of the strategies latent variable in our
model because conceptually this subscale could be con-
strued as being substantively different in how parents
interacted with their children in the context of feeding.
Specifically, the included indicators (Teachable
Moments; Practical Methods; Restriction of Junk Foods/
Sweets; Enhanced Availability) measured a more pro-
active parent approach in helping children to eat fruit
and vegetables whereas the Firm Discipline subscale
was viewed as being more reactive and punitive.
The FPS includes four subscales: 1) Unappealing Char-

acteristics of Fruit/Vegetable, e.g., “will not eat vegetables
because of their smell,” 2) Child Attributions for Dislike,
e.g., “likes fast food better than F & V,” 3) External Influ-
ences on Child Dietary Behavior, e.g., “other people give
child junk food,” and 4) Competing Parental Demands,
e.g., “too busy to cook.”
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Positive and negative affect schedule (PANAS)
The PANAS [22] includes two 10-item scales measur-
ing two distinct subscales – Positive Affect which mea-
sures positive emotions (e.g., interest, determination,
enthusiasm and pride) and Negative Affect
which measures negative emotions (e.g., fear, distress,
hostility and shame). Items are scored on a 5-point
scale (1 – “very slightly or not at all” to 5 – “ex-
tremely”), and scores range from 10 to 50, with higher
scores on Positive Affect indicating more positive emo-
tions and higher scores on Negative Affect indicating
more negative emotions. Good internal and test–retest
reliability have been shown in large samples and con-
struct validity demonstrated by correlations with other
existing multi-affect and emotion measures [22]. In the
current sample, coefficient alpha was .86 for positive
parent emotions (Positive Affect) and .86 for negative
parent emotions (Negative Affect), with a scale inter-
correlation of - 0.03.

Children’s behavior questionnaire (CBQ very short form)
The Children’s Behavior Questionnaire was developed to
assess child temperament, defined as constitutionally
based, individual differences in reactivity and self-regulation
[23]. Constitution is defined as the individual’s relatively
enduring biological make-up, influenced over time by
heredity, maturation, and experience. Structural analyses
of the CBQ scales reveal good construct validity and
consistently result in three broad factors of Negative
Affectivity, Effortful Control and Surgency-Extraversion.
The factor structure remains consistent across age
groups and cultures. Evidence for convergent validity
comes from a number of sources, including parent
agreement and prediction of social and laboratory be-
havior patterns [23]. The subscales comprising the CBQ
Very Short Form [24] are consistent with the three fac-
tors from the long form. Recent data with the short form
has demonstrated acceptable internal consistency for all
samples including low-income ethnic minorities and
confirmatory factor analyses indicated an adequate fit
for the three-factor model [24]. The Negative Affectivity
subscale has high positive loadings on Sadness, Fear,
Anger/Frustration, and Discomfort (CBQ long form)
and is conceptually similar to Neuroticism in adults (e.g.
‘gets angry when s/he can’t find something s/he wants to
play with’). The Effortful Control subscale has high posi-
tive loadings for Inhibitory Control, Attentional Control,
and Low Intensity Pleasure (CBQ long form) and is
similar to Conscientiousness/Constraint in adults (e.g.
‘prefers quiet activities to active games’). The Surgency
subscale is characterized by high positive loadings on
Impulsivity, High Intensity Pleasure, and Activity Level
(CBQ long form) and is similar to Extraversion in adults.
Caregivers are asked to consider their child’s reaction in
the past six months to 36 situations (e.g., “prefers quiet
activities to active games,” “gets angry when s/he can’t
find something s/he wants to play with”) and respond
using a 7-point response scale ranging from “extremely
untrue” to “extremely true.” In the current sample, coef-
ficient alpha was .65 for Negative Affectivity, .74 for Ef-
fortful Control, and .63 for Surgency-Extraversion.

Anthropometrics
Parent and child height and weight were measured (light
clothing, without shoes) by our staff in duplicate. These
scores were averaged and used to compute child and par-
ent BMI (kg/m2). For adults, overweight was defined as
BMI of 25.0 to 29.9 and obese as BMI≥30.0, according to
the World Health Organization criteria [25]. For children,
BMI z-scores and percentiles were calculated using age-
and gender-specific cut points [26]. Overweight was
defined as at or above the 85th percentile but less than
the 95th percentile, and obese as BMI≥95th percentile [27].

Statistical analyses
Path analysis with latent variables was used to test the
hypothesized model [28]. Structural equation modeling
enables the evaluation of multivariate path models,
allowing the simultaneous evaluation of the direct, indir-
ect, and total effects of a set of predictor variables on
multiple mediators and multiple outcome variables. The
model included three exogenous, observed variables (the
three factor scores from the CBQ), parent emotions as
mediator variables (the two subscales from the PANAS
used as two latent variables with single indicators, load-
ings fixed at 1 and errors fixed at 0), and parent feeding
strategies and problems as dependent variables (used as
two latent variables, each with four factor scores from
the FSS and FPS as indicators).
The robust maximum likelihood (RML) estimation

method was used to generate the standardized parameter
estimates for the structural equation models, since the
data were not multivariate normal. PRELIS, the pre-pro-
cessing program of LISREL, estimated the asymptotic co-
variance matrix of the sample variances and covariances
that the RML method requires. The model fit was evalu-
ated using the Satorra-Bentler (S-B) scaled chi-square stat-
istic [29] in order to correct for nonnormality. A chi-
square that is not significant (p> .05) indicates a good fit,
as the model does not differ significantly from the
observed data. Since significant chi-squares that reject the
model can occur even when the model fit is relatively
good, other fit indices were also used to evaluate the mod-
els. These included the comparative fit index (CFI), Non-
Normed fit index (NNFI), Standardized Root Mean
Squared Residual (SRMR), and the root mean square error
of approximation (RMSEA). RMSEA values of 0.08 and
0.06 or less, SRMR values of less than .08, and CFI and
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NNFI values of .90 and .95 or higher indicate an accept-
ably close and an excellent fit [30]. Chi-square difference
tests, using Satorra-Bentler’s correction factor [31], were
used to compare the hypothesized models with alternative
models in which direct paths were added, since the
hypothesized and alternative models were nested.
A direct effects model that contained all direct and in-

direct paths from child temperament to the mediators
and behavioral outcomes was estimated in addition to
the hypothesized mediation model of only indirect effects
to examine directs effects. Tests of mediation for specific
mediators, controlling for all other variables in the
model, followed the procedure of Baron and Kenny [32].
Mediation was inferred when (1) the direct effect be-
tween the independent variable and the mediator was
significant, (2) the direct effect between the mediator and
the outcome variable was significant, and (3) the direct
effect of the independent on the outcome variable, with
the mediator in the model, was significantly reduced as
determined by the Aroian version of the Sobel test
[32,33] using the unstandardized coefficients and stand-
ard errors from the all-paths model (i.e., z ≥ 1.96).

Results
Means, standard deviations, and zero-order correlations
for the study variables are shown in Table 2. Results of
the hypothesized model revealed an adequate fit to the
Table 2 Variable Pearson Correlations, Means, and Standard

Variable 1 2 3 4

Child Temperament

1. Effortful control 1.00

2. Surgency-extraversion .09 1.00

3. Negative affectivity .15 .03 1.00

Parent Emotions

4. Positive .33 .15 -.04 1.00

5. Negative -.00 -.07 .29 -.01

Parent Feeding Strategies

6. Teachable moments .22 .02 .02 .17

7. Practical methods .15 .05 .01 .11

8. Restriction of junk foods/sweets .14 .04 -.04 .12

9. Enhanced Availability .15 .03 -.07 .18

Parent Feeding Problems

10. Unappealing Characteristics -.08 -.04 .14 -.14

11. Child attributions for dislike -.05 -.04 .14 -.04

12. External influences -.04 -.07 .12 -.08

13. Competing parental demands -.05 -.08 -.08 -.07

Mean 5.4 4.6 4.4 35.4

Range 2.4 - 7.0 1.8 - 6.7 1.1 - 6.8 12 - 5

Standard Deviation 0.7 0.7 0.8 7.7

All coefficients with an absolute value of .08 or greater are significant at .05.
data, S-B χ2(57, N = 639) = 240.76, p< .01, RMSEA= .071
(0.062 - .080), NNFI = .93, CFI = .95, SRMR= .069. How-
ever, modification indices and the direct effects model
indicated that the direct effect of child Effortful Control
on parent feeding Strategies was still significant, as well
as the direct effect of child Negative Affectivity on par-
ent perceived feeding Problems, so these paths were
added to the hypothesized model one at a time (Child
Effortful Control! Strategies, Δ df = 1, Δ χS-B

2 = 7.00,
p< .01; Child Negative Affectivity!Problems, Δ df = 1,
Δ χS-B

2 = 8.64, p< .01) for a resulting model fit of S-B χ2

(55, N = 639) = 215.86, p< .01, RMSEA= .068 (0.058 -
.077), NNFI = .94, CFI = .96, SRMR= .063. In the final
model (Figure 1), each dimension of child temperament
was significantly related to parent positive emotions,
such that higher levels of child Effortful Control and Sur-
gency were associated with increased positive emotions
in parent, while increased child Negative Affectivity was
associated with decreased positive emotions. Only one
aspect of child temperament, Negative Affectivity, was
significantly related to parent negative emotions. Among
the hypothesized mediators, parent positive emotions
were positively related to parent feeding strategies
(β= .14, p< .01) and negatively related to problems
(β=−.10, p< .05), indicating an increase in effectiveness
ratings for feeding strategies and a decrease in perceptions
of feeding problems with increased positive emotions in
Deviations
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1.00

-.06 1.00

-.01 .60 1.00

-.04 .50 .53 1.00

-.11 .68 .58 .57 1.00
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Figure 1 Final structural model showing direct and indirect relationships between child temperament and parent strategies and
problems in feeding fruit and vegetables to children.
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parent. In contrast, parent negative emotions were nega-
tively, but not significantly, related to parent feeding strat-
egies (β=−.08, t =−1.89) and positively related to feeding
problems (β= .12, p< .05), indicating decreased perceived
effectiveness of various feeding strategies and an increase
in perception of feeding problems.
For mediation effects of parent emotions, three paths

for the strategies outcome and three for the problems
outcome met the criteria for mediation testing (Table 3).
Parent positive emotions significantly mediated both
child Effortful Control and Surgency for the strategies
outcome, supporting the hypothesized influence of child
temperament on feeding strategies by facilitating parents’
positive emotions. Since the direct path from Effortful
Control to strategies was also significant, this indicated
Table 3 Mediation Tests for Specific Indirect Effects of
Child Temperament

Path Za p

Strategies

Child Effortful Control -> Parent Pos
Emotion -> Strategies

2.67 .008

Child Surgency -> Parent Pos Emotion -> Strategies 2.05 .040

Child Neg Affect -> Parent Pos Emotion -> Strategies −1.67 .096 ns

Problems

Child Effortful Control -> Parent Pos
Emotion -> Problems

−1.71 .087 ns

Child Surgency -> Parent Pos Emotion -> Problems −1.48 .139 ns

Child Neg Affect -> Parent Neg Emotion -> Problems 2.09 .037
a z-value for Aroian version of the Sobel test.
that there were both significant direct and indirect effects
for child Effortful Control on parent beliefs about the ef-
fectiveness of feeding strategies. Likewise, for child Nega-
tive Affectivity, there were also significant direct and
indirect effects on the feeding problems outcome. In
contrast, parent positive emotions fully mediated the re-
lation between child Surgency and parent feeding strat-
egies, since no direct paths remained significant in the
model. The magnitude of the mediated effects was stron-
ger for positive emotions, specifically for the Effortful
Control pathway (child EffCon! parent Pos! Strat-
egies: .34 x .14 = .05; child Surgency! parent Pos!
Strategies: .11 x .14 = .02), than for negative emotions
(child Neg! parent Neg!Problems: .29 x .12 = .03).

Discussion
Our research extends previous feeding studies by exam-
ining the role of child temperament and parent emotions
as they relate to parents’ perceptions of the effectiveness
of various feeding strategies and problems encountered
when feeding their children. Our results show that par-
ents’ positive emotions were associated with higher
levels of perceived feeding strategy effectiveness and
negatively related to parents’ perceived seriousness of
problems in feeding their children fruit and vegetables.
Parents’ negative emotions were directly related to the
problems they perceived to have when feeding their chil-
dren fruit and vegetables. Further, we observed that
dimensions of child temperament, specifically Effortful
Control and Surgency, were indirectly related to parents’
perceptions of feeding strategy effectiveness, and in the
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case of Effortful Control, also directly related to these
perceptions. In addition, a third dimension of child tem-
perament, Negative Affectivity, was directly related to
parents’ negative emotions and directly and indirectly
related to parents’ perceptions of more problems in
feeding their children.
Our results emphasize the importance of both parent

and child characteristics in feeding children, and are con-
sistent with an ecological parenting framework [34,35].
Both constitutionally based individual differences in chil-
dren’s reactivity and self-regulation [36], and parent emo-
tions were linked to parent feeding strategies and
problems in our sample. Our work extends the growing
body of literature linking child temperament to child eat-
ing behaviors. A recent study showed that children (aged
3 to 8) with more emotional temperaments were reported
by their mothers to display more food avoidant eating
[37]. Other studies have linked child temperament and
mothers’ mental health to feeding in very young children
[38], but this is the first study that has focused specifically
on positive and negative emotions in parents and tested it
as a mediator of child temperament.
Our study also extends a growing body of research

on the differential effects of positive and negative emo-
tions on cognitive processes and task performance. Spe-
cifically, our findings regarding the link between
positive parent emotions and their beliefs about feeding
strategy effectiveness support previous research on the
influence of positive emotions on expectancy motiv-
ation [39]. Erez and Isen showed that positive emotions
affected the three components of expectancy theory
[39], enhancing expectancy (effort and performance),
instrumentality (performance and outcome), and
valence (outcome is desirable). Our research extends
this work by demonstrating the effects of positive emo-
tions on performance expectancies within the parent–
child feeding environment. Likewise, our observation of
the negative relationship between positive parent emo-
tions and problems in feeding children fruit and vegeta-
bles suggest that positive emotions may serve as a
buffer when confronting challenges associated with par-
ent–child feeding [40]. Both child Effortful Control, a
core aspect of self-regulation that serves to monitor
and control thoughts and actions, and child Surgency, a
dimension of child temperament that reflects positive
anticipation, activity level, and sensation seeking, were
directly associated with positive parent emotions. Hav-
ing children who exhibit positivity, social skill, and play-
fulness, who may be more willing and able to control
behavior, focus attention, follow parent requests, and,
who are, in short, pleasant to be with, likely is an im-
portant source of positive emotion for parents. This
source of positive emotions may serve to broaden
parents’ ‘thought-action repertoires’ regarding what
types of feeding strategies work for their children [41].
In contrast to the assumed facilitative effects of posi-

tive emotions, the effects of negative emotions on par-
ents’ perceptions of the feeding experience would appear
to act as an impediment. There is extensive evidence
that negative emotions, both acute and chronic, impede
social functioning, cognitive processing, and goal-relevant
behaviors in both adults and children [42,43]. There also
is evidence that children’s negative emotions are asso-
ciated with mothers’ negative emotions as they relate
to parent–child feeding interactions [44]. Moreover,
we found that negative emotions in parents and in
children were associated with the seriousness of per-
ceived feeding problems.
It is important to acknowledge several limitations to this

work. First, the present study results are cross-sec-
tional and require caution in regard to causal inferences.
Although we present a theoretically plausible model,
given that the constructs of interest have not been exam-
ined before in the same context, our structural equation
model should be viewed as only descriptive and explora-
tory in nature – not as a confirmatory or causal analysis.
This is particularly imporatant in considering that we
were not able to assess the temporal ordering or omitted
variable assumptions that are essential to reach conclu-
sions regarding mediated causal ordering. It is concieva-
ble that there are potential confounding variables that, if
included in the model, could result in a very different
pattern of derived coefficients and conclusions [45,46].
Furthermore, longitudinal and intervention studies
would be helpful in clarifying the nature of the relation-
ships among the constructs that were considered in our
study.
Additionally, we measured parent expectations regard-

ing feeding strategy effectiveness, not their actual use.
Importantly, it would be informative to conduct studies
to address how the child temperament and parent emo-
tion dynamic affects the use of strategies, the nature of
the problems encountered and in turn, children’s eating
behaviors and weight status. Generalizability of the
results may also be a concern, since the sample popula-
tion was comprised of only low-income parents of pre-
school children.
In conclusion, our results support a model in which

two motivational factors important to parent–child feed-
ing (parent perceptions about feeding strategy effective-
ness and problems involved in feeding children healthy
foods) are directly linked to child temperament and par-
ent emotions. Positive parent emotions mediated child
temperament and were associated with lower levels of
perceived problems in getting children to eat fruit and
vegetables. Regardless of what children are like, positive
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parent emotions appear crucial to the development of
healthy eating habits in children. Understanding the
beneficial effects of positive emotions and incorporating
them into intervention efforts may be essential to im-
proving eating behaviors in children.
Therefore, future intervention efforts should consider

approaches aimed at helping parents become more
aware of their own emotions and how these may be
influenced by their children’s temperament when asses-
sing the effectiveness of various feeding strategies and
the nature of problems encountered in the feeding do-
main. Future interventions also might focus on helping
parents to be realistic in their appraisal of what is hap-
pening in the feeding domain. Parents would benefit
from problem solving approaches to learn what works
and what does not work, and what actually constitutes a
problem that can interfere with the parent–child feeding
process.

Competing interests
The authors declare that they have no competing interests.

Acknowledgements
This research was supported by funds from the National Cancer Institute
(R01 CA102671) and the USDA/ARS Children’s Nutrition Research Center
under Cooperative Agreement No. 6250-51000-047. This work is a
publication of the United States Department of Agriculture (USDA/ARS)
Children’s Nutrition Research Center, Department of Pediatrics, Baylor
College of Medicine, Houston, Texas, and had been funded in part with
federal funds from the USDA/ARS under Cooperative Agreement No. 58-
6250-0-008. The contents of this publication do not necessarily reflect the
views or policies of the USDA, nor does mention of trade names,
commercial products, or organizations imply endorsement from the U.S.
government. The authors would like to thank Cheryl B. Anderson for her
help in earlier versions of the manuscript.

Author details
1USDA/ARS Children’s Nutrition Research Center, Department of Pediatrics,
Baylor College of Medicine, 1100 Bates Street, Houston, TX 77030-2600, USA.
2Department of Health Services Administration, University of Alabama at
Birmingham, 560 Webb Building, 1530 3rd Avenue South, Birmingham, AL
35294-3361, USA.

Authors’ contributions
SOH, RMS made substantial contributions to the conception, design,
acquisition, analysis and interpretation of the data. SOH, RMS have been
involved in drafting the manuscript and revising it critically for important
intellectual content. SOH, RMS have given final approval of the version to be
published.

Received: 1 September 2011 Accepted: 29 May 2012
Published: 29 May 2012

References
1. McCrory MA, Fuss PJ, McCallum JE, Yao M, Vinken AG, Hays NP, Roberts SB:

Dietary variety within food groups: Association with energy intake and
body fatness in men and women. Am J Clin Nutr 1999, 69:440–447.

2. Liu S, Manson JE, Lee IM, Cole SR, Hennekens CH, Willett WC, Buring JE:
Fruit and vegetable intake and risk of cardiovascular disease: The
Women's Health Study. Am J Clin Nutr 2000, 72:922–928.

3. Steinmetz KA, Potter JD: Vegetables, fruit, and cancer prevention:
A review. J Amer Diet Assoc 1996, 96:1027–1039.

4. Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B: Parent–child feeding
strategies and their relationship to child eating and weight status. Obes
Res 2004, 12:1711–1722.
5. Kochanska G, Friesenborg AE, Lange LA, Martel MM: Parents’ personality
and infants’ temperament as contributors to their emerging relationship.
J Pers Soc Psychol 2004, 86:744–759.

6. Sanson A, Hemphill SA, Smart D: Connections between temperament and
social development: A review. Soc Dev 2004, 13:142–170.

7. Rothbart MK: Temperament and development. In Temperament in
childhood. Edited by Kohnstamm GA, Bates JE, Rothbart MK. Chichester,
England: Wiley; 1989.

8. Dix T, Lochman JE: Social cognition and negative reactions to children: A
comparison of mothers of aggressive and non-aggressive boys. J Soc Clin
Psychol 1990, 9:418–438.

9. Strassberg Z: Levels of analysis in cognitive bases of maternal disciplinary
dysfunction. J Abnorm Child Psychol 1997, 25:209–215.

10. Dallman MF, Pecoraro N, Akana SF, La Fleur SE, Gomez E, Houshyar H, Bell
ME, Bhatnagar S, Laugero KD, Manalo S: Chronic stress and obesity: a new
view of “comfort food”. Proc Natl Acad Sci U S A 2003, 100:11696–11701.

11. Thomas A, Chess S: Temperament and development. New York: Brunner/
Mazel; 1977.

12. Spinrad TL, Stifter CA, Donelan-McCall N, Turner L: Mothers' regulation
strategies in response to toddlers' affect: Links to later emotion self-
regulation. Soc Dev 2004, 13:40–55.

13. Dix T: The affective organization of parenting: Adaptive and maladaptive
processes. Psychol Bull 1991, 110:3–25.

14. Dix T, Gershoff ET, Meunier LN, Miller PC: The affective structure of
supportive parenting: Depressive symptoms, immediate emotions, and
child-oriented motivation. Dev Psychol 2004, 40:1212–1227.

15. Pettit GS, Bates JE, Dodge KA: Supportive parenting, ecological context,
and children's adjustment: A seven-year longitudinal study. Child Dev
1997, 68:908–923.

16. Aspinwall LG: Rethinking the role of positive affect in self-regulation.
Motiv Emot 1998, 22:1–32.

17. Fredrickson BL, Joiner T: Positive emotions trigger upward spirals toward
emotional wellbeing. Psychol Sci 2002, 13:172–175.

18. Cummings EM, Davies P: Emotional security as a regulatory process in
normal development and the development of psychopathology. Dev
Psychopathol 1996, 8:123–139.

19. Oyserman D, Bybee D, Mowbray C, Hart-Johnson T: When mothers have
serious mental health problems: Parenting as a proximal mediator.
J Adolesc 2005, 28:443–463.

20. Shaw DS, Owens EB, Vondra JI, Keenan K, Winslow EB: Early risk factors and
pathways in the development of early disruptive behavior problems. Dev
Psychopathol 1996, 8:679–699.

21. O'Connor TM, Hughes SO, Watson KB, Baranowski T, Nicklas TA, Fisher JO,
Beltran A, Baranowski JC, Qu H, Shewchuk RM: Parenting practices are
associated with fruit and vegetable consumption in pre-school children.
Public Health Nutr 2010, 13:91–101.

22. Watson D, Clark LA, Tellegen A: Development and validation of brief
measures of Positive and Negative Affect: The PANAS Scales. J Pers Soc
Psychol 1988, 54:1063–1070.

23. Rothbart MK, Ahadi SA, Hershey KL, Fisher P: Investigations of
temperament at three to seven years: The Children's Behavior
Questionnaire. Child Dev 2001, 72:1394–1408.

24. Putnam SP, Rothbart MK: Development of short and very short
forms of the Children"s Behavior Questionnaire. J Pers Assess 2006,
87:102–112.

25. World Health Organization Expert Committee. Physical status: The use and
interpretation of anthropometry. WHO Technical Report Series: 854. Geneva:
World Health Organization; 1995.

26. Centers for Disease Control and Prevention: CDC Growth Charts: United
States. Hyattsville, MD: National Center for Health Statistics.: U.S. Dept of
Health and Human Services; 2000.

27. Barlow SE: Expert committee recommendations regarding the prevention,
assessment, and treatment of child and adolescent overweight and
obesity: Summary report. Pediatrics 2007, 120(Suppl 4):S164–S192.

28. Jöreskog KG, Sörbom D: LISREL 8.71. Lincolnwood, IL: Scientific Software
International; 2004.

29. Satorra A, Bentler PM: Scaling corrections for chi-square statistics in covariance
structure analysis. Alexandria, VA.

30. Hu L, Bentler PM: Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Struct Equ
Modeling 1999, 6:1–55.



Hughes and Shewchuk International Journal of Behavioral Nutrition and Physical Activity 2012, 9:64 Page 9 of 9
http://www.ijbnpa.org/content/9/1/64
31. Satorra A, Bentler PM: A scaled difference chi-square test statistic for
moment structure analysis. Psychometrika 2001, 66:507–514.

32. Baron RM, Kenny DA: The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical
considerations. J Pers Soc Psychol 1986, 51:1173–1182.

33. Sobel ME: Asymptotic confidence intervals for indirect effects in structural
equation models. In Sociological methodology 1982. Edited by Leinhardt S.
Washington, DC: American Sociological Association; 1982:290–312.

34. Bronfenbrenner U: The ecology of human development: Experiments by nature
and design. Cambridge: Harvard University Press; 1979.

35. Darling N, Steinberg L: Parenting style as context: An integrative model.
Psychol Bull 1993, 113:487–496.

36. Rothbart MK, Derryberry D: Development of individual differences in
temperament. In Advances in developmental psychology. Volume 1. Edited
by Lamb ME, Brown AL, Hillsdale NJ.: Lawerence Erlbaum; 1981:37–86.

37. Haycraft E, Farrow C, Meyer C, Powell F, Blissett J: Relationships between
temperament and eating behaviours in young children. Appetite 2011,
56:689–692.

38. Blissett J, Farrow C: Predictors of maternal control of feeding at 1 and
2 years of age. Int J Obes (Lond) 2007, 31:1520–1526.

39. Erez A, Isen AM: The influence of positive affect on the components of
expectancy motivation. J Appl Psychol 2002, 87:1055–1067.

40. Diamond LM, Aspinwall LG: Emotion regulation across the life span: An
integrative perspective emphasizing self-regulation, positive affect, and
dyadic processes. Motiv Emot 2003, 27:125–156.

41. Fredrickson BL: The role of positive emotions in positive psychology. Am
Psychol 2001, 56:218–226.

42. Clore GL, Huntsinger JR: How emotions inform judgement and regulate
thought. Trends Cogn Sci 2007, 11:393–399.

43. Beckjord EB, Rutten LJF, Arora NK, Moser RP, Hesse BW: Information
processing and negative affect: Evidence from the 2003 Health
Information National Trends Survey. Health Psychol 2008, 27:249–257.

44. Hurley KM, Black MM, Papas MA, Caulfield LE: Maternal symptoms of stress,
depression, and anxiety are related to nonresponsive feeding styles in a
statewide sample of WIC participants. J Nutr 2008, 138:799–805.

45. Imai K, Keele L, Tingley D: A general approach to causal mediation
analysis. Psych Methods 2010, 15:309–334.

46. Gelfand LA, Mensinger KL, Tenhave T: Mediation analysis: a
restrospective snapshot of practice and more recent directions. J Gen
Psych 2009, 2:153–176.

doi:10.1186/1479-5868-9-64
Cite this article as: Hughes and Shewchuk: Child temperament, parent
emotions, and perceptions of the child’s feeding experience.
International Journal of Behavioral Nutrition and Physical Activity 2012 9:64.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Child temperament and parenting
	Parent emotions and perceptions of the shared environment
	The present study: An integrated model

	Methods
	Participants
	Procedures
	Measures
	Parent feeding strategies and problems


	link_Tab1
	Outline placeholder
	Positive and negative affect schedule (PANAS)
	Children&rsquo;s behavior questionnaire (CBQ very short form)
	Anthropometrics

	Statistical analyses

	Results
	link_Tab2
	Discussion
	link_Fig1
	link_Tab3
	Competing interests
	Acknowledgements
	Author details
	Authors&rsquo; contributions
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36
	link_CR37
	link_CR38
	link_CR39
	link_CR40
	link_CR41
	link_CR42
	link_CR43
	link_CR44
	link_CR45
	link_CR46


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


