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Abstract

Objectives—Parents influence a child’s diet by modeling food choices, selecting the food they
will make available, and controlling the child’s intake. Few studies have examined the covariation
between parent’s behavior management practices and their guidance and support for a young
child’s nutritional environment in early childhood. We hypothesized that parents’ positive
behavior support (PBS), characterized as skillful behavior management and proactive structuring
of children’s activities, would predict dietary quality over the course of early childhood (age 2 to 5
years), a critical period for the development of a dietary lifestyle through the lifespan.

Methods—~Participants included 731 culturally diverse, low-income families in a randomized,
controlled trial of the Family Check-Up. Families participated in a yearly home visit videotaped
assessment when children were 2 to 5 years. PBS and dietary quality of meals parents served to
their children were assessed by coding videotapes of structured parent—child interactions,
including a meal preparation task. A cross-lagged panel model was used to evaluate the
longitudinal relation between PBS and the dietary quality of meals served during the meal
preparation task.

Results—Analyses revealed that PBS repeatedly predicted meals’ dietary quality the following
year: age 2-3 (B = .30), age 3-4 (§ = 0.14), age 4-5 (B = 0.37). Dietary quality significantly
predicted PBS 1 year later: age 34 (§ = 0.16), age 4-5 (B = 0.14). As expected, the relative
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strength of the relationship from PBS to dietary quality was significantly stronger than the reverse,
from dietary quality to PBS.

Conclusions—Positive behavior management and proactive parenting practices are an
important foundation for establishing a healthy nutritional environment for young children. These
findings suggest that family-centered prevention interventions for pediatric obesity may benefit
from targeting PBS in service of promoting better dietary quality.
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Introduction

Pediatric obesity is a significant public health concern because of its high prevalence and
serious long-term physical and psychological consequences (National Center for Health
Statistics, 2012). It is well established that dietary practices and physical activity
significantly influence the risk of obesity across the lifespan (Spruijt-Metz, 2011). Pediatric
obesity and eating behaviors can best be understood within an ecological framework in
which child characteristics interact with the environment and affect health outcomes
(Davison & Birch, 2001). The family, particularly the parents or other primary caregivers,
may influence diet and food preference by modeling and controlling the portion sizes and
dietary quality of the food they make available to their children (Davison & Birch, 2001;
Fisher, 2007). Further, children become more familiar with and more likely to consume the
food items to which they are exposed (Hill, 2002; Ventura & Birch, 2008). Other parenting
practices that influence children’s diets and weight status include prompting children to eat,
restricting access to food, and using dessert as reward for eating more healthy foods, such as
fruits, vegetables, and dairy (Rhee, 2008; US Department of Health and Human Services,
2000). Perhaps a less evident way that parents influence their child’s diet is through
fundamental parenting practices not specific to diet and eating behaviors (Kitzmann &
Beech, 2011; Rhee, 2008). To identify ways to help parents provide their children with more
healthy dietary options, and thus aid in obesity prevention efforts, it would therefore be
logical to examine parenting factors that contribute to parents’ efforts to present healthy and
nutritious food options to their children.

Empirical studies have linked parenting styles and parenting skills to children’s diet and
exercise and thus on children’s weight status (Rhee, 2008). Rhee (2008) provided a
conceptual model that highlights the role of positive parenting behaviors on children’s
healthy diets through the establishment of a healthy home environment (i.e., making healthy
food available, modeling healthy dietary habits). In Rhee’s model, family interactions and
parenting behaviors are postulated to affect children’s eating behaviors, diet, and physical
activity, which in turn are hypothesized to influence the child’s weight status. Planning
family meals, making healthy food options available, and encouraging the family to eat
healthy and stay active (e.g., watch less television) requires organization and planning,
appropriate monitoring from parents, and effective management of the family’s daily
routines and child behavior; thus, children from families with less than optimal parenting
behaviors may be at higher risk for obesity. Further, parents in such families may find it
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especially challenging to manage children’s preferences for food of low nutritional quality.
Therefore, interventions that target only nutrition and diet in early childhood may be less
effective than those that also target specific parenting skills.

The key to successful family-centered interventions is the identification of specific parenting
practices that are modifiable (Dishion & Patterson, 1999). Unfortunately, the majority of
studies have examined the diets of families with young children with measures that tap only
the global parenting styles (e.g., authoritative, authoritarian, permissive) rather than specific
parenting behaviors. Findings that have related parenting styles to dietary practices are
inconsistent. Although some studies have found that authoritative parenting, characterized
by high levels of warmth and behavioral control and by open communication (Baumrind,
1971), is associated with availability and higher consumption of fruits and vegetables by
children (Blissett, 2011; Kremers, Brug, de Vries, & Engels, 2003), other studies have found
nonsignificant relations (Vereecken, Rovner, & Maes, 2010). No longitudinal studies have
linked parenting behaviors to dietary practices, and no intervention studies have shown that
changes in discrete parenting strategies are related to changes in dietary practices (Ventura
& Birch, 2008).

To this end, we examined the reciprocal relation between positive behavior support (PBS)
and dietary quality of the meals served to children. PBS is a key and observable parenting
behavior found to be significantly prognostic of early conduct problems (Dishion et al.,
2008) and self-regulation skills (Lunkenheimer et al., 2008). There is a growing consensus
in education, counseling and psychology that PBS is an effective and easily disseminated set
of behavior management practices for schools and families (Carr et al., 1999; Dishion et al.,
2008; Sugai & Horner, 2006). PBS emphasizes the use of nonaversive, reinforcing
caregiver—child interactions and involves the caregiver being proactive and structuring
children’s activities in ways that reduce opportunities for problem behavior, as well as
promote children’s motivation for self-regulation (Lunkenheimer et al., 2008). One of the
key principles of PBS is prompting and reinforcing children’s positive behavior, and
therefore, it is optimally measured using direct observations of caregivers’ use of positive
reinforcement strategies, stating clear expectations for positive behaviors, positively
engaging with the child, and structuring the child’s environment to provide a context for
healthy development. Previous research with the study sample has indicated that
participating in the Family Check-Up (FCU; Dishion & Stormshak, 2007) an evidence-
based parenting intervention, leads to improvements in parents’ use of PBS in toddlerhood,
which in turn is related to reduced problem behavior 2 to 5 years later (Dishion et al., 2008;
Lunkenheimer et al., 2008).

Recently we found positive intervention effects of the FCU on dietary quality of meals and
reduced growth in body mass index (BMI) from age 5 to 9 (Smith et al., 2014). This finding
is consistent with other early prevention work focusing on parenting practices to have
collateral benefits on growth in childhood obesity (Brotman et al., 2012). Although
promising, this research would benefit from studies examining how parenting practices such
as PBS and dietary quality are linked over time and the extent to which PBS is a skill set that
is also relevant to parents’ practice of offering healthy meals and ability to manage
children’s preferences for healthy foods. A developmental process model of the links
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between parents’ preparation of healthy meals and PBS provides an empirical basis for the
design and refinement of intervention programs for the prevention of pediatric obesity

In this study we used a cross-lag panel model to evaluate the longitudinal relationship
between PBS and dietary quality of meals served to children from ages 2 to 5. It was
hypothesized that higher levels of PBS would be prospectively related to better dietary
quality of meals served to children. In the case that better dietary quality was prospectively
related to higher levels of PBS, we hypothesized that the relative strength from PBS to
dietary quality would be stronger than the opposite direction. Because children from families
of lower socioeconomic status are at higher risk for obesity (Ogden, Carroll, Kit, & Flegal,
2014), we tested intervention condition, child gender, and family poverty status, assessed at
age 2, as moderators of the relation between PBS and dietary quality over time to ensure
generalizability. We did not hypothesize that the model would differ for any of the tested
moderating variables.

Materials and Methods

This study included 731 families (49% female children) in a randomized, controlled trial
who were recruited from Women, Infants, and Children Nutrition Program (WIC) sites in
three geographically and culturally diverse U.S. regions near Charlottesville, Virginia;
Eugene, Oregon; and Pittsburgh, Pennsylvania. Families with children between ages 2 years
0 months and 2 years 11 months who indicated risk on 2 out of 3 screening measures for
socioeconomic, family, and child factors were invited to participate in the study. The most
predominantly represented caregiver participants were biological mothers (> 90% at each
age), and each caregiver—child dyad engaged in a yearly assessment. The sample is
culturally diverse and includes European American (50.1%), African American (27.9%),
Latino/Hispanic (13.4%), and American Indian, Asian American, Native Hawaiian, and
multiple ethnicities (8.6%). The institutional review boards of the Universities of Oregon,
Pittsburgh, and Virginia approved this research. Germane to the current study, the weight
status of the children in the sample at age 5, based on the World Health Organization growth
reference data for children ages 5 to 19 years (Onis et al., 2007), had the following
distribution: underweight (2.7%), normal weight (62.0%), at risk for overweight (9.4%), at
greater risk for overweight (8.9%), overweight (16.9%). In 2011-2012, 8.4% of children
ages 2-5 and 17.7% of children ages 6-11 in the United States were obese (Ogden et al.,
2014).

Following the first assessment at age 2, 367 families were randomly assigned to the
intervention condition (FCU) and 364 were assigned to a WIC services as usual condition.
The FCU consists of three sessions that are individually tailored to the needs of each family:
(1) an initial interview, (2) a home-based assessment, and (3) a feedback session. First,
caregivers and children who agreed to participate in the study had an initial contact session
and then were scheduled for a 2.5-hour home visit each year from ages 2 to 5. Ninety
percent of the families participated in the assessment at age 3 and 85% of the families
participated at ages 4 and 5. The visit consisted of a series of age-appropriate interaction
tasks and the completion of questionnaires by the caregiver(s). The tasks included a free
play task followed by a clean-up task. Beginning at age 3 these tasks were followed by a
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delay of gratification task, teaching task, and age-appropriate inhibition task. Lastly, parent-
child dyads participated in a 10-minute meal preparation and lunchtime task. During the
meal preparation task families were instructed to prepare a meal for their child in their
normal way and were told that the child could not be playing with toys or with others while
the parent prepared the meal. The parents were to feed their children at the end of the 10-
minute preparation time. The purpose of the meal task was the assessment of parenting
behaviors, but not those specific to mealtime or feeding. Parents were informed in advance
of this task and the meeting time was normally scheduled for lunchtime, albeit some visits
occurred closer to dinnertime.

Only families in the intervention condition were eligible to participate in a feedback session
each year. During the feedback session the therapists discussed parenting and family
strengths and possible areas for improvement as gathered from the assessment. Engagement
in the feedback session was entirely voluntary in each year of the study for families assigned
to the intervention condition; thus, participation rates were variable across years and within
families. More detailed information concerning the recruitment, intervention procedures,
and engagement rates can be found in Dishion, Shaw, et al.(2008) and Dishion, Brennan, et
al.(2014).

Positive behavior support—The PBS construct is a latent variable comprised of three
behavioral observation scales assessed across all interaction tasks: First is a composite
(mean) score of five scores assessed using the Coder Impressions Inventory (COIMP;
Dishion, Hogansen, Winter, & Jabson, 2004). While viewing the home-based interaction
tasks, coders used a 9-point Likert scale ranging from 1 (not at all) to 9 (very much) to rate
each measure across all tasks. The five behaviors observed are: “Does the parent encourage
positive child behavior with praise and/or incentives?”; “Does the parent prompt the child to
transitions and/ or future requests for behavior change?”; “Is the parent appropriately
contingent in responding to positive or compliant child behavior?”; “Does the parent give
the child choices for behavior change whenever possible?”; “Does the parent use verbal
structuring to make the task manageable?” Average interrater agreement was high at each
age, ranging from 87% to 88% agreement. Second is dyadic positive engagement (DE),
which was assessed using a dynamic systems approach with a moment by moment direct
observation coding system: Relationship Affect Coding System (Peterson, Winter, Jabson,
& Dishion, 2008). Using a 6 by 6 grid, we defined dyadic positive engagement as the region
where either the caregiver or child was coded to be positively or neutrally engaged and the
other member of the dyad was coded to be behaving likewise (4 total cells), following the
approach used with families of adolescents (Dishion, Forgatch, Van Ryzin, & Winter, 2012).
Reliability coefficients were in “excellent” range, with overall kappa scores of .93 at each
age and percent agreement of .93, .94, .93, and .94 at ages 2, 3, 4, and 5, respectively. Kappa
coefficients were obtained from Noldus Observer (Noldus Information Technology, 2012).
The kappa coefficients are computed based on the duration and sequencing of coded
behavior. Only interaction tasks administered across all four ages (the teaching, inhibition,
and meal tasks) were included in the analysis. Third is based on the home visitor’s (a
research assistant) observation score of positive behavior support. Home visitors indicated
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whether certain behaviors were present during the home visit, which included “Parent
caresses or kisses child at least once”; “Parent keeps child in visual range and looks often”;
“Parent seemed in good control of child.” Note that although the PBS construct used in this
study reflects the same underlying parenting behaviors as previous versions of PBS
published from this dataset, different indicators were used to allow for longitudinal
evaluation. The previous version of PBS (Dishion et al., 2008; Lunkenheimer et al., 2008;
Smith et al., 2014) included a measure only available at the age 2 and 3 assessments.

Dietary quality—A new coding team observed only the 10 minute videotaped meal
preparation task at ages 2 through 5 years. Coders rated the nutritional quality of the food
items served to the child during the meal preparation and lunchtime task on a 9-point Likert
scale ranging from 1 (not at all nutritious) to 9 (very nutritious). A score ranging from 1 to 3
indicated a meal high in carbohydrates and fats, with very few fruits and vegetables. A meal
with a score of 4-6 consisted of multiple food groups but had higher caloric density and fat
content than a meal with a score of 7-9. Scores of 7-9 were given for meals with a variety
of food groups represented, including fresh fruits and vegetables, and with lower caloric and
fat content. Interrater agreement was high (83%).

Poverty—Poverty status was calculated by adjusting families’ gross household income
reported at age 2 for inflation using the U.S. Department of Labor Bureau of Labor Statistics
Consumer Price Index to reflect 2010 levels. Using this index, 76% were below the poverty
line.

Statistical Analyses

Data analyses were conducted in Mplus 7.1 (Muthén & Muthén, 2012) using maximum
likelihood estimation for the confirmatory factor analysis (CFA) and maximum likelihood
estimation with robust standard errors for the cross-lagged panel model, which provides
more valid estimates of standard errors when dependent variables are not normally
distributed. Determination of model fit included the comparative fit index (CFI; Bentler,
1990), the root mean square error of approximation (RMSEA,; Steiger, 1990), and the
standardized root mean residual (SRMR; Bentler, 1995). CFI values greater than 0.93
indicate good fit to the data (Byrne, 1994). RMSEA values less than 0.06 indicate good
model fit (Hu & Bentler, 1999). SRMR values less than .08 are considered good fit (Hu &
Bentler, 1999).

CFA was used to assess the measurement of the PBS latent variable with the specified
indicators. With acceptable fit for the PBS construct, a cross-lagged panel model was then
constructed to evaluate the relation between PBS and nutritional quality across ages 2, 3, 4,
and 5. Variables assessed concurrently were allowed to correlate. With cross-lagged models,
it is possible to determine the direction of causality between variables measured across time
and the strength of this relation (Finkel, 2004). We tested for significant differences between
the relative strengths of the two directions of the cross-lags (i.e., PBS to dietary quality,
dietary quality to PBS). First, we compared a model in which the paths were constrained to
be equal within their respective directions with one in which all the cross-lagged paths were
constrained to be equal to each other. A significant decrement in model fit after imposing
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the second constraint indicates that there are significant differences in the relative strength of
the associations by direction. We then tested for moderation of the model by intervention
condition, child gender, and the geographical region of data collection.

Table 1 contains the intercorrelations and descriptive statistics of the age 2 variables in this
study. Of note, nutritional quality was positively and significantly (p < .001) correlated to
PBS (r = .24); correlations between intervention condition and study variables were small
and generally nonsignificant. Omnibus tests of group differences were run to compare the
means of study variables for the treatment and control groups. There were no significant
differences between treatment and control groups and the relation between PBS and dietary
quality was not expected to be attenuated by the intervention, lending support for the use of
the whole sample in subsequent analyses.

CFA of the PBS Construct

PBS was estimated as a latent variable with three indicators. The CFA model provided good
fit to the data, ¥2(30) = 50.110, CFI = .989, RMSEA = .030, SRMR = 0.023. Standardized
factor loadings for all the indicators of PBS were statistically significant (p < .01) and
greater than .40 at each age with the following ranges: COIMP, .596- .686; DE, .490- .572;
Home visitor’s observation score, .512— .615; indicating that all factors contributed to the
latent construct.

Cross-Lagged Panel Model

The cross-lagged panel model (Figure 1) provided good fit to the data, x2(74) = 151.605,
CFl =.963, RMSEA =.038, SRMR = 0.035. PBS significantly (p < .01) predicted dietary
quality at each subsequent age: age 2-3 (§ = .30), age 3-4 (p = 0.14), and age 4-5 (§ = 0.37).
Dietary quality at age 3 significantly predicted PBS at age 4 (3 = .16), and age 4
significantly predicted PBS at age 5 (3 = 0.14). Dietary quality at age 2 did not significantly
predict PBS at age 3.

Results of nested model deviance tests indicated that the cross-lagged paths from PBS to
dietary quality were significantly stronger relative to those in the opposing direction.
Moderation analyses revealed no significant invariance by intervention group assignment,
child gender, or family poverty status.

Discussion

There are noteworthy findings of this study. The first is that a relatively reliable measure of
the caregiver’s ability to prepare healthy meals can be assessed with a 10 minute videotaped
task. The reliability and stability coefficients suggest that dietary practices are relatively
stable and directly observable. Our research suggests that the food prepared during this task
uniquely predicts future growth in body weight, and is related to parents’ behavior
management skills as captured in the PBS construct. This finding alone suggests that
caregiver’s skill and attention to meal preparation is clearly an important facet of programs
designed to promote healthy eating or that target nutrition as part of the overall program. Of
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interest is the potential exploration of the differential validity of this observational meal
preparation measure and caregiver reports of the nutritional quality with respect to growth in
children’s healthy eating habits and body weight.

The second important finding is that caregiver’s use of PBS is helpful for their ability to
maintain and manage high quality nutritional meals over the course of early childhood. Our
findings are consistent with those from previous research in that a link was identified
between fundamental parenting behaviors and dietary practices (Kremers et al., 2003;
Schmitz et al., 2002; Smith et al., 2014). However, our study extended previous findings
within a longitudinal design and revealed that higher ratings of parents’ PBS strategies from
ages 2 to 5 are associated with serving meals with higher dietary quality in subsequent years.
Conversely, dietary quality at ages 3 and 4 predicted PBS at subsequent years. As
hypothesized, the relative strength of the link from PBS to dietary quality was greater than
that for dietary quality to PBS.

Our results also support the existing research finding that parents who show high levels of
warmth and sensitivity are more likely to serve more nutritious meals to their children and a
greater number of fruits and vegetables (Rhee, 2008; Schmitz et al., 2002). Although the
provision of more nutritional meals does not necessarily relate to consumption of those food
items, the relationship between nutritional quality in early childhood and trajectories of BMI
from ages 5 to 9.5 found in this sample (Smith et al., 2014) indicates a salient connection
between dietary quality and later BMI. Further, Smith and colleagues found that intervention
effects on PBS were related to serving more nutritious meals, which predicted healthier
weight trajectories. Despite finding intervention effects on PBS in this sample by using an
intention-to-treat analytic approach (Smith et al., 2014), we did not find that intervention
group assignment moderated the relationship between PBS and dietary quality in our model.
This suggests that even though there is malleability in positive parenting behaviors, the
processes in our model represent a naturally occurring relationship between PBS and dietary
quality that was not changed by the intervention. Similarly, the model was found to be
equivalent across genders and levels of poverty.

Our findings are relevant to early interventions for the complications of obesity and
maladaptive eating practices, which would include conditions such as Type 2 diabetes
mellitus and other diet-controlled metabolic syndromes that commonly prescribe dietary
modification as part of the treatment plan. Given that PBS was related to better dietary
quality, even though diet was not specifically targeted, family-based interventions for these
conditions may benefit from targeting PBS as an effective means of improving specific
health behaviors, such as providing more nutritious meals,

Limitations and Future Directions

Although this study has a number of strengths, including a large geographically and
culturally diverse randomized sample, inclusion of pertinent covariates, a longitudinal
design, and observational assessment of parenting, child behaviors, and dietary quality of
meals served, it has some limitations. First, ratings of dietary quality were based on one
meal each year. Although these ratings appear to be stable across the 4 years, future studies
could use a larger sampling of meals and more objective indices to assess diet. Second, the
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semi-structured meal task limited parents to 10 minutes for meal preparation, which could
have constrained the types of meals they were able to prepare. Further, the presence of
research staff and constraints of the tasks (i.e., time limit, the child not being allowed to play
with toys) could also have influenced the types of meals prepared. Third, our model did not
address a prominent shortcoming in the literature: examination of the relationship between
parenting skills, physical activity, and provision of healthy meals in the same model (Rhee,
2008; Schmitz et al., 2002). Last, recruitment of families who were using WIC services
limited the generalizability of our findings to families with less socioeconomic risk and
families of similar high risk who are not engaged in WIC services, which likely would affect
the dietary quality of food available to the child.

Conclusions

Our findings provide initial strong evidence of the temporal link between observable
parenting behaviors and dietary practices from ages 2 to 5. Although dietary quality and
parenting practices are highly interrelated, our study revealed a stronger relation between
parenting and later dietary quality than vice versa. These findings lend additional support to
the inclusion of parenting behaviors in models of eating and feeding behaviors in early
childhood. Further, these findings suggest that interventions that effectively increase PBS
during early childhood have the potential to reduce rates of overweight and obesity in later
developmental periods and decrease the prevalence of weight-related mental and physical
health conditions.
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