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Abstract

Some food parenting practices (FPPs) are associated with obesogenic dietary intake in non-
Hispanic youth, but studies in Hispanics/Latinos are limited. We examined how FPPs relate to
obesogenic dietary intake using cross-sectional data from 1214 Hispanic/Latino 8-16-year-olds
and their parents/caregivers in the Hispanic Community Children’s Health Study/Study of Latino
Youth (SOL Youth). Diet was assessed with 2 24-hour dietary recalls. Obesogenic items were
snack foods, sweets, and high-sugar beverages. Three FPPs (Rules and Limits, Monitoring, and
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Pressure to Eat) derived from the Parenting strategies for Eating and Activity Scale (PEAS) were
assessed. K-means cluster analysis identified 5 groups of parents with similar FPP scores. Survey-
weighted multiple logistic regression examined associations of cluster membership with diet.
Parents in the controlling (high scores for all FPPs) vs. indulgent (low scores for all FPPs) cluster
had a 1.75 (95% CI: 1.02, 3.03) times higher odds of having children with high obesogenic dietary
intake. Among parents of 12—-16-year-olds, membership in the pressuring (high Pressure to Eat,
low Rules and Limits and Monitoring scores) vs. indulgent cluster was associated with a 2.96
(95% CI: 1.51, 5.80) times greater odds of high obesogenic dietary intake. All other associations
were null. Future longitudinal examinations of FPPs are needed to determine temporal
associations with obesogenic dietary intake in Hispanic/Latino youth.

Keywords
Food parenting practices; Hispanic/Latino; diet; obesity; acculturation

INTRODUCTION

According to the 2015-2016 National Health and Nutrition Examination Survey, Hispanic/
Latino youth aged 2-19 years in the United States (US) have an obesity prevalence
approximately 50 percent greater than that of non-Hispanic/Latino Whites (21.9% vs. 14.7%
with body mass index [BMI] =age- and sex-specific 95™ percentile of the 2000 Centers for
Disease Control and Prevention growth charts, respectively) (1). Compared to youth without
obesity aged 7-18 years in the US, youth with obesity are five times more likely to be adults
with obesity (2), which can increase risk for comorbidities such as type 2 diabetes and
cardiovascular disease (3,4). Thus, there is a critical need to identify targets for obesity
prevention in Hispanic/Latino youth.

Energy-dense, micronutrient-poor foods such as processed snack foods, sweets, and high-
sugar beverages have been identified as obesity-promoting, or obesogenic, items (5,6). Food
parenting practices, defined as the behaviors and actions implemented by parents to
influence their child’s attitudes, behaviors, or beliefs regarding food (7), have been
associated with BMI and obesogenic dietary intake (8—-11). Much of the research on food
parenting practices has relied on the Child Feeding Questionnaire (CFQ) (10,11), as
proposed by Birch et al. (12), which examines three food parenting practices: Pressure to
Eat, Monitoring, and Restriction. Of these three practices, Pressure to Eat, described as
parents’ tendency to encourage children to eat more food, has most consistently been related
to significantly greater obesogenic dietary intake (8). However, across 78 studies included in
a recent systematic review and meta-analysis of food parenting practices (as measured by
any instrument) and their association with dietary intake, only one study was conducted in a
predominately Hispanic/Latino sample (8).

Growing evidence suggests there are ethnic/racial differences in the use of food parenting
practices and their associations with risk for obesity (13). This may be explained by cultural
differences in the selection and meaning of specific food parenting practices (14). For
example, Hispanic/Latino parents have reported higher use of Pressure to Eat than non-
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Hispanic Whites (15,16), perhaps reflecting a cultural belief that heavier children are an
indicator of good parenting and health (17-19). There also appear to be differences in the
use of food parenting practices according to acculturation, with less acculturated Hispanic/
Latino parents using more controlling practices, such as Pressure to Eat (20-23).

No previous studies, to our knowledge, have examined the association between food
parenting practices and obesogenic dietary intake in a sample of pre-adolescent and
adolescent Hispanic/Latino youth. The Hispanic/Latino study included in the systematic
review by Yee et al. (8) showed a positive association between Pressure to Eat (referred to as
“Control” in the study) and obesogenic dietary intake among females in a sample of
predominantly first generation Mexican American parents of kindergarteners and second-
graders enrolled in schools participating in an obesity prevention intervention (21). However,
another study of Mexican American fifth-graders who were also enrolled in schools
participating in an obesity prevention trial that was not included in the Yee et al. review
found no significant association between Pressure to Eat and obesogenic dietary intake in
males or females (24). It may be that food parenting practices have a different association
with dietary intake in older versus younger children (8) due to older children having greater
autonomy over their diets (7,25).

Food parenting practices have generally been examined independent of one another (7).
However, parents actually use these practices in combination (7), and the combined effect of
food parenting practices on dietary intake has been shown to differ from that of the
individual effects (26). Specifically, although Pressure to Eat has previously been associated
with increased obesogenic dietary intake, as in the meta-analysis by Yee et al. (8), Gevers et
al. (27) found that a cluster of parents with /ow scores on Pressure to Eat and other coercive
and non-coercive controlling food parenting practices (i.e., Rules and Monitoring) was more
likely to have children with increased snack consumption compared to other food parenting
practice clusters.

Examining clusters of parents instead of the individual food parenting practices may better
reflect how food parenting practices are associated with obesogenic dietary intake. Such
clusters may also serve as a proxy for general parenting and feeding styles. Specifically, low
use of Pressure to Eat and Monitoring has been associated with a permissive parenting style
(28-30) and feeding style (i.e., a parenting style specific to the context of feeding) (31).
Given that both the cluster in Gevers et al. (27) characterized by low use of controlling food
parenting practices and the permissive parenting or feeding style (32) have been associated
with greater intake of obesogenic foods and beverages, clusters of food parenting practices
characterized by low use of coercive and non-coercive controlling food parenting practices
may promote high obesogenic dietary intake. Further, categorizing parents into clusters
based on similarities in food parenting practices can show how practices are generally
combined and can identify potential parent groups at risk for promoting high consumption of
obesogenic foods/beverages in their children (26,27).

Examining these food parenting practice clusters within the context of other behavioral and
physical aspects of the home environment may provide a more complete picture of how food
parenting practices are associated with dietary intake (33,34). General parenting style
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impacts the emotional climate of parent-child interactions and the child’s responsiveness to
parenting behaviors, which can moderate the efficacy of parenting practices (35). Further,
the availability of obesogenic foods in the home has previously been associated with dietary
intake in Hispanics/Latinos (36) and may influence whether certain food parenting practices
are needed (such as setting limits on consumption of snack foods) and their effect on weight
control/maintenance (37).

Thus, the objective of this research was to examine how combinations of food parenting
practices are associated with obesogenic dietary intake in Hispanic/Latino youth 8 to 16
years old and whether other home environment determinants (i.e., general parenting style
and home food availability of obesogenic foods/beverages) and the child’s socio-
demographic characteristics (i.e., age group and sex) modify this association. Consistent
with the one previous study which derived groups of parents based on parents’ use of food
parenting practices (27) and with expectations that this cluster would resemble a permissive
feeding style, we hypothesized that parents in a cluster characterized by /ow controlling food
parenting practices would have children with an increased odds of high obesogenic dietary
intake. We expected this association to be strongest among pre-adolescent, female youth,
based on the significant findings among females in the study by Arredondo et al. (21).
Further, we hypothesized stronger associations in the context of 1) a permissive parenting
style (low demandingness, high responsiveness), due to expectations that this parenting style
would reinforce practices characteristic of a cluster typifying a permissive feeding style, and
2) high home food availability of obesogenic items, due to children living in such
environments having relatively easy access to obesogenic items which low controlling
parents would not be restricting their access to.

METHODS

Study population.

The Hispanic Community Children’s Health Study/Study of Latino Youth (SOL Youth) (38)
is an ancillary study of the Hispanic Community Health Study/Study of Latinos (HCHS/
SOL) (39). HCHS/SOL is a prospective, community-based cohort study of self-identified
Hispanic/Latino individuals aged 18-74 years who were selected using a stratified, two-
stage probability sampling design within designated geographical areas across the four
participating field centers (Bronx, New York; Chicago, Illinois; Miami, Florida; San Diego,
California), supported by a Coordinating Center at the University of North Carolina at
Chapel Hill (39,40). All children aged 8 to 16 years living in the household of a parent/
caregiver (henceforth referred to as the parent) who completed the HCHS/SOL baseline
examination were eligible for SOL Youth and were invited to participate (38). Of the 1777
identified eligible youth, 1466 participated, corresponding to 1019 parents. Questionnaires
were interviewer-administered in English or Spanish at the initial clinic examination.
Protocols for the parent and child were approved by the institutional review boards at each
of the institutions involved and are published (38-40). Written informed consent and assent
were obtained from the parent and child, respectively.
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Food parenting practices.

Parents completed a single 26-item Parenting strategies for Eating and Activity Scale
(PEAS) (41) regardless of the number of children they had enrolled in SOL Youth. PEAS, as
opposed to the CFQ, was selected for SOL Youth because the original factor structure of the
CFQ is not valid for low-income, Hispanic/Latino parents (12,42,43). PEAS was specifically
developed to be culturally appropriate for Hispanic/Latino parents and measures five
parenting practices (based on 5-point Likert-type responses) in the context of both diet and
physical activity: Limit Setting, Discipline, Control, Monitoring, and Reinforcement (12,41).
However, the original factor structure of PEAS was validated only for the combined food
and physical activity parenting practice items and among Hispanic/Latino mothers of 5- to
8-year-olds (41). Thus, we derived a new factor structure for assessing food-specific
parenting practices based on the 16 food-related items among parents of pre-adolescent and
adolescent Hispanic/Latino youth (details found in Statistical Analysis).

Obesogenic dietary intake.

Diet was assessed using two interviewer-administered 24-hour dietary recalls in the youth’s
language of choice (Spanish or English). Children as young as 8 years of age can reliably
report their own food intake for the previous 24 hours, and thus parents were not used as
proxies in these interviews (44-46). The first interview was conducted in-person at the clinic
examination, and the second interview was conducted via telephone at least five, but no
more than 30, days later. Interviews were completed using the Nutrition Data System for
Research (NDSR) software from the Nutrition Coordinating Center at the University of
Minnesota, which employs the multiple pass procedure. NDSR versions 10-12 (2010-2012)
were used to collect data, and all raw files were processed using version 13 (2013) (47,48).
To aid in recalling portion sizes, participants were provided with food models for the in-
person interview and a Food Amounts Booklet for the telephone-based recall.

Dietary items defined as obesogenic for the purposes of this study are listed in Table 1 and
include snack foods, sweets, sugar-sweetened beverages (any non-dairy beverage with added
caloric sweeteners (6)), sweetened milk, and 100% fruit juice. Although sugar is not added
to 100% fruit juice, it is included because it is similar to soda in energy and sugar content
(49), and the 2015-2020 Dietary Guidelines recommend limited consumption (6).
Obesogenic dietary intake was measured using the mean intake in servings per day across
the two dietary recalls.

Home environment characteristics.

Home food availability of obesogenic items.—Home food availability of obesogenic
items was assessed using a parent-completed questionnaire of how often 17 food/beverage
items were available in the home (5-point Likert-type scale ranging from never [1] to always
[5] available) in any amount over the previous 30 days (50). Of these items, 9 were selected
as obesogenic (regular soda, sports drinks, fruit drinks, 100% fruit juice, sweetened cereal,
sweet baked goods, regular chips/crackers, chocolate candy, and other candy; Cronbach’s
a=0.66 in SOL Youth), similar to classifications used by Couch et al. (51) and Ding et al.
(50) in previous implementations of this questionnaire. Home food availability of
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obesogenic items was defined as the sum of the Likert-type rating of frequencies of these
nine obesogenic items. Thus, potential scores ranged from 9 to 45.

General parenting style.—General parenting style was assessed using the 16-item
Authoritative Parenting Index (52). The questionnaire assesses the two dimensions of
authoritative parenting defined by Maccoby and Martin (53): demandingness and
responsiveness (Cronbach’s a=0.81 and 0.69 for demandingness and responsiveness in SOL
Youth, respectively) (52). Parents completed a separate questionnaire for each child and
received a continuous score for the demandingness and responsiveness subscales based on
their 4-point Likert-type responses. Potential scores for demandingness ranged from 7 to 28
and from 9 to 36 for responsiveness (52). Individuals were not further classified into the four
parenting styles proposed by Maccoby and Martin (i.e., authoritative, authoritarian,
permissive, or uninvolved) (53) due to the Authoritative Parenting Index requiring the
“tertile-split procedure” to determine parenting style (52). This approach to classification is
sample-specific and results in only those individuals in the highest or lowest tertiles of each
subscale being categorized. By using the individual scales, we avoided excluding a third of
our sample and increased the generalizability of our findings.

Socio-demographics.—Socio-demographic information including child’s age, child’s
sex, parent’s age, parent’s sex, parent’s education, parent’s Hispanic/Latino background, and
household income were assessed during the clinic visit using parent-completed
questionnaires.

Child’s weight status.—The child’s height (cm) and weight (kg) were measured by
trained examiners during the clinic visit. Height was measured using a wall-mounted
stadiometer. Weight was measured with the individual in light clothing and no shoes using a
digital scale (Tanita Body Composition Analyzer, TBF-300A). BMI was calculated as
weight (kg) divided by height squared (m2). BMI percentile was calculated using a SAS
program from the CDC (54). These percentiles were used to categorize children into four
weight groups to aid in interpretability of estimates: underweight (BMI<5! percentile),
normal weight (BMI 51—84t™ percentile), overweight (BMI 851-94t percentile), and
obesity (BMI=95™ percentile). Due to only /7= 35 participants being considered
underweight, the underweight and normal weight groups were combined.

Acculturation.—Parental acculturation was defined using two measures, years lived in the
US (assessed with one question) and the Acculturation Rating Scale for Mexican
Americans-11 Brief (ARSMA-II Brief) (55,56). The ARSMA-II Brief assessed language use
and preference (5-point Likert-type responses) with the 6-item Hispanic/Latino Orientation
Scale (LOS) and the 6-item Anglo Orientation Scale (AOS; Cronbach’s a=0.85 for both
LOS and AOS in SOL Youth) (55). Parents were classified into three groups according to
mean AOS and LOS scores: bicultural (AOS and LOS=3.0), assimilated (AOS=3.0,
L0OS<3.0), and marginalized (AOS and LOS<3.0)/separated (AOS<3.0, LOS=3.0). The
marginalized and separated categories were combined because only five parents were
classified as marginalized.

Appetite. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

Page 7

Acculturative stress.—Parental acculturative stress was reported using the 9-item
Acculturative Stress Index (57). Each item related to experiences with perceived
discrimination, intergenerational conflict, or language conflict over the past year
(Cronbach’s a=0.77 in SOL Youth) (57).

Statistical analysis.

We conducted an exploratory factor analysis of the food-specific PEAS items on a random
split half-sample to derive a new food-specific PEAS factor structure. Factors were retained
by the proportion criterion and were rotated using varimax rotation. Factors were labeled
according to those variables with factor loadings=>|0.30|, using names in accordance with a
recent content map for food parenting practice constructs (7). A confirmatory factor analysis
was conducted using the new factor structure in the validation half-sample. A k-means
cluster analysis was conducted based on z-transformed scores for the new factors in parents
with no missing data for any of the food-related PEAS items (/7= 1000). Cluster solutions
with 2 to 10 clusters were examined. Each analysis was run for a maximum of 1000
iterations, and seeds containing less than or equal to 5% of the sample were removed during
each iteration (58). The best solution was selected according to the pseudo-F statistic
(59,60).

To examine the associations between clusters and dietary intake, dietary recalls with total
energy intakes below the sex-specific 15t percentile or greater than the sex-specific 99t
percentile, or that were deemed unreliable according to the interviewer immediately after the
participant completed the dietary recall (e.g., the participant was unable to recall one or
more meals), were excluded (/7= 34). Youth with only one dietary recall were also excluded
(n=104) since systematic differences were found between the in-person versus telephone
dietary recalls. Remaining participants with missing covariate data (/7= 93; missing at least
one response for the continuous covariates and at least two responses used to define the
categorical covariates) and missing food-specific PEAS responses (7= 27) were excluded.
The final analytic sample size included 1214 youth. Individuals who were included in our
sample were more likely to be of Mexican origin compared to individuals who were
excluded (53.4% vs. 38.0%), but there were no other significant differences between
individuals who were included versus excluded.

Differences in BMI percentile and socio-demographic characteristics of each cluster were
assessed using Pearson’s chi-squared tests and analysis of variance (ANOVA). Post-hoc
significance levels were adjusted for using Tukey’s test. A multinomial logistic regression
model was run to examine whether acculturation status and potential home environment
effect modifiers (home food availability of obesogenic items and demandingness and
responsiveness) were associated with the odds of cluster membership (largest cluster as
reference group). Due to the highly skewed distribution of obesogenic dietary intake, we
created two categories of intake, divided at the median (3.4 servings/day). A logistic
regression model was used to assess whether cluster membership (reference group: cluster
with the lowest odds of obesogenic dietary intake) was associated with high obesogenic
dietary intake. Interaction terms between cluster membership and each potential effect
modifier (child’s age group, child’s sex, home food availability of obesogenic items, and
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demandingness and responsiveness) were tested individually in separate logistic regression
models. Presence of effect modification was based on a p-value<0.10 for the interaction
term. If the overall F-test for the interaction terms between individual cluster membership
and the potential effect modifier had a p-value<0.10, backwards selection was used for
removing non-significant interaction terms until all remaining interaction terms were
significant at p<0.10. Main effects for each of the potential effect modifiers were tested
using the logistic regression model adjusted for all covariates and cluster membership.
Covariates included child’s age group (2 categories), parent’s age, child’s sex, parent’s sex,
child’s BMI percentile group (3 categories), parent’s education (3 categories), household
income (3 categories), field center (4 categories), parent’s Hispanic/Latino background (7
categories), years parent lived in US (3 categories), ARSMA-I1I Brief category (3 categories),
and Acculturative Stress Index.

All regression analyses and descriptive statistics accounted for stratification and for
clustering by primary sampling units and were weighted to adjust for sampling probability
of selection and nonresponse with the use of complex survey procedures in SAS software
version 9.4 (SAS Institute).

A description of the parents and youth in the SOL Youth target population is provided in
Table 2. Parents were predominately female (88.8%) and from low socioeconomic status
households (37.8% of households had less than a high school education and 51.6% of
households had an income less than $20,000). The majority of children were over 11 years
of age (58.2%) and were considered underweight/normal weight (53.7%). Mean obesogenic
dietary intake among children was 3.8 servings per day, with the majority of their intake
coming from sugar-sweetened beverages (1.1 servings per day) and sweets (1.3 servings per

day).

The factor analysis identified three food-specific parenting practices (i.e., three factors)
measured by PEAS (Table 3; X2=487.45, df=101; Root Mean Square Error of
Approximation [RMSEA]=0.09 [95% CI: 0.08, 0.09]; Standardized Root Mean Square
Residual [SRMR]=0.06; and Bentler’s Comparative Fit Index [CFI]=0.84). The
RMSEA<0.10 and SRMR<0.08 indicated a good model fit, with the three-factor solution
reproducing the data well (61). The Bentler’s CFI was less than the model fit criteria of
>0.95, suggesting low average correlation between variables (62). We explored including
correlated errors between items and allowing items to load on multiple factors; however,
these changes did not improve fit. Thus, the 3-factor solution without correlated errors was
selected for use. The three new factors are defined in Table 3 and were named Rules and
Limits, Monitoring, and Pressure to Eat.

Based on standardized scores for these factors, each parent was placed into one of five
clusters (Figure 1). The controlling and indulgent clusters were characterized by all high and
all low scores for each factor, respectively, while the remaining three clusters were
characterized by a high score for only one of the factors (pressuring cluster: high Pressure to
Eat score; disciplinary cluster: high Rules and Limits score; tracking cluster: high
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Monitoring score). Differences were observed across clusters in the unadjusted levels of
socio-demographic characteristics; there were no differences across clusters according to
child’s BMI percentile (Supplementary Table 1). Adjusted associations of acculturation-
related measures and potential home environment effect modifiers with cluster membership
are shown in Table 4. The purpose of these analyses was to determine how acculturation and
acculturative stress related to the use of food parenting practices as well as whether the
potential effect modifiers were related to our primary exposure (cluster membership). We
found that, relative to belonging in the controlling cluster, the odds of belonging in the
disciplinary or tracking cluster were 0.31 (95% CI: 0.18, 0.55) and 0.53 (95% CI: 0.31, 0.89)
times lower for every one-point increase in scores for the Acculturative Stress Index (overall
F-test p<0.01), respectively.

Table 5 presents results of the logistic regression models for associations of food parenting
practice cluster membership with obesogenic dietary intake. Results for the main effects
models did not include interaction terms with any of the potential effect modifiers but did
include adjustment for their main effects. The joint F-test for cluster membership had a
p=0.13; however, exploration of pairwise comparisons showed that parents in the controlling
cluster had a 1.81 (95% ClI: 1.05, 3.13) times greater odds of having children with high
obesogenic dietary intake compared to those in the indulgent cluster. Further, parents in the
pressuring cluster had a 2.19 (95% CI: 1.18, 4.06) times greater odds of having children with
high obesogenic dietary intake compared to those in the indulgent cluster. All other
associations for the main effect of cluster membership with obesogenic dietary intake were
null.

We observed significant effect modification by age group for the pressuring cluster only
(Table 5; p=0.02). A joint F-test for cluster membership and the interaction term between
pressuring cluster membership and age group had a p=0.02. Pairwise comparisons from the
effect modification model showed similar results to those from our exploratory analyses in
the main effects model. Specifically, membership in the controlling cluster was associated
with a 1.75 (95% CI: 1.02, 3.03) times greater odds of having children with high obesogenic
dietary intake compared to those in the indulgent cluster. Regarding the pressuring cluster,
we found that parents of 12- to 16-year-olds in the pressuring cluster had a 2.96 (95% CI:
1.51, 5.80) times greater odds of having children with high obesogenic dietary intake
compared to parents of 12- to 16-year-olds who were in the indulgent cluster, while there
was no association between pressuring compared to indulgent cluster membership and
obesogenic dietary intake among the younger children. No other effect modification was
observed for child’s age group, child’s sex, home food availability of obesogenic items, or
demandingness and responsiveness.

We further explored whether the main effects of the potential effect modifiers were
associated with obesogenic dietary intake. We found that males had a 1.70 (95% CI: 1.25,
2.30) times greater odds of high obesogenic dietary intake compared to females, and every
additional obesogenic item made available in the home was associated with a 1.05 (95% ClI:
1.02, 1.08) times greater odds of high obesogenic dietary intake (results not shown in
tables).
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DISCUSSION

This is the first study to investigate the association of food parenting practices and
obesogenic dietary intake in pre-adolescent and adolescent Hispanics/Latinos. In the target
population of SOL Youth Hispanic/Latino children and their parents living in four distinct
US cities, we found that, contrary to our hypothesis, parents in a cluster characterized by
high controlling food parenting practices (controlling cluster; high scores for Rules and
Limits, Monitoring, and Pressure to Eat) had increased odds of having children with high
obesogenic dietary intake compared to parents in a cluster characterized by /fow controlling
food parenting practices (indulgent cluster; low scores for Rules and Limits, Monitoring, and
Pressure to Eat). Further, parents who reported high use of Pressure to Eat in combination
with limited use of Rules and Limits and Monitoring had increased odds of having 12- to 16-
year-olds with high obesogenic dietary intake compared to indulgent parents.

Although two previous studies derived food parenting practice-based clusters (26,27), we are
the first to identify food parenting practice-based clusters specifically for parents of
Hispanic/Latino youth. The three food-specific PEAS factors we based our clusters on are
similar to factors seen in other food parenting practice instruments, with Pressure to Eat and
Monitoring including all items from the corresponding factors from the CFQ (63). While
parental acculturation was not a predictor of cluster membership, parental acculturative
stress was inversely associated with membership in the disciplinary cluster (high Rules and
Limits and Monitoring scores and low Pressure to Eat score) and tracking cluster (high
Monitoring and low Rules and Limits and Pressure to Eat scores) versus the controlling
cluster. This finding is consistent with previous studies’ reports that general stress is
positively associated with use of controlling food parenting practices, particularly Pressure
to Eat (64,65). Parents may use more controlling practices under acculturative stress due to
stress clouding their ability to recognize and respond to children’s satiety cues (66) or due to
parents using food parenting to increase their perceived control in an environment in which
they generally feel a lack of control (67).

Consistent with our hypothesis, one of the clusters we derived was characterized by low use
of controlling food parenting practices (the indulgent cluster), which appeared to represent a
permissive feeding style. Permissive feeding styles have been associated with increased
weight status in low-income, Hispanic/Latino youth (10,31,68-70) and greater intake of
obesogenic foods and beverages (32). However, contrary to our hypothesis and the literature,
we found that the indulgent cluster was associated with the lowest odds of obesogenic
dietary intake, with individuals in the controlling or pressuring cluster compared to the
indulgent cluster having an increased odds of high obesogenic dietary intake.

The high use of Coercive Control, defined as “parent’s pressure, intrusiveness, and
dominance in relation to children’s feelings and thoughts, as well as their behaviors,” (7) in
both the controlling and pressuring cluster may explain why membership in these clusters
was associated with increased odds of high obesogenic dietary intake compared to the
indulgent cluster. Previous research has suggested that use of Coercive Control limits
children’s ability to self-regulate their dietary intake and promotes overconsumption of
controlled foods when they are freely available (71-74). While this explanation would seem
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to indicate that high use of controlling or pressuring practices would thus be associated with
increased weight status in Hispanic/Latino youth, such conclusions cannot be made given
the cross-sectional nature of this study. Specifically, it is possible that these food parenting
practices were used in responseto children having high obesogenic intake. For example, it
may be that children of parents in the controlling cluster were picky eaters who avoided
consuming more healthful items such as vegetables (75) in favor of consuming obesogenic
items (33). Hispanic/Latino parents have previously reported high levels of concern about
picky eating (76), and thus parents may have been using controlling food parenting practices
to promote more dietary variety or healthful eating. Given that picky eating has shown a
mixed relationship with weight status (77), caution should be taken in concluding that
children of parents in the controlling food parenting practice cluster have an increased risk
for overweight or obesity.

It may also be that parents in the pressuring cluster were using Pressure to Eat in response to
their children under-eating or having a low weight, despite their high obesogenic dietary
intake (7,11). Hispanic/Latino parents tend to view heavier children as indicators of good
health (17-19), and thus they may be more likely to use pressuring tactics due to skewed
perceptions of their child being below a “healthy” weight. Further, in the only previous
longitudinal study of food parenting practices and weight status among Hispanic/Latino
school-aged children (8-10 years old at baseline), use of Pressure to Eat was actually
associated with lower weight status after one year of follow-up among males (78). Thus
there is a need for future studies to examine longitudinal associations between these clusters
and weight outcomes in order to clarify whether the observed association between
pressuring cluster membership and high obesogenic dietary intake is related to an increased
risk for obesity.

Another explanation for the findings is that our reference cluster, the indulgent cluster, more
closely represented an uninvolved feeding style (low demandingness, low responsiveness)
(31) than a permissive feeding style. Though associations between overweight/obesity and
an uninvolved style appear similar to those seen with a permissive style (10,79), an
uninvolved feeding style has been correlated with decreased intake of sugar-sweetened
beverages (70). The food-specific items from PEAS did not measure food parenting
practices related to the responsiveness domain of feeding styles, such as Autonomy Support
and Promotion (7), making it difficult to determine which feeding styles our food parenting
practice clusters most closely resemble.

Though a previous systematic review and meta-analysis of food parenting practices and
dietary intake by Yee et al. (8) did not observe effect modification by age for Pressure to Eat
(comparing studies of 2- to 6-year-olds vs. 7- to 11-year-olds), the authors did observe an
overall positive association between Pressure to Eat and obesogenic dietary intake. This is
similar to our finding that the pressuring cluster, characterized by high Pressure to Eat and
low Rules and Limits and Monitoring scores, was associated with high obesogenic dietary
intake compared to the indulgent cluster, except our significant findings were limited to
adolescents. This effect modification is contrary to our expectation that associations of food
parenting practices and dietary intake would be stronger among pre-adolescents than
adolescents due to pre-adolescents’ reduced autonomy. One potential explanation is that
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adolescents are more responsive to Pressure to Eat than pre-adolescents. Children
instinctively self-regulate food intake according to hunger and satiety, but this ability tends
to weaken as they age (80). This could result in adolescents consuming more obesogenic
foods in response to external pressures to eat, even in the absence of hunger.

It is also possible that the combination of high use of Pressure to Eat with limited use of
Rules and Limits is responsible for the effect modification by age of the association of
pressuring compared to indulgent cluster membership with high obesogenic dietary intake.
High scores for Pressure to Eat characterized both the pressuring and controlling cluster, yet
only in the pressuring cluster where Rules and Limits and Monitoring scores were low did
we see that age modified the association with obesogenic dietary intake. Previous studies
have not found that age modifies the association between Monitoring and obesogenic dietary
intake, but increased use of Rules and Limits has been more strongly associated with
decreased obesogenic dietary intake among older versus younger children (8). Thus it makes
sense that low use of Rules and Limits in combination with high Pressure to Eat would
promote obesogenic intake among adolescents specifically in the pressuring compared to
indulgent cluster.

One would then expect that other clusters characterized by limited use of Rules and Limits
would be positively associated with high obesogenic dietary intake and that age would
modify these associations. However, this was not the case, with low use of Rules and Limits
in the context of tracking cluster membership having a null association with obesogenic
dietary intake regardless of age. These findings highlight the importance of examining food
parenting practices in combination and suggest that Pressure to Eat (the main difference
between the pressuring and indulgent clusters) is an important determinant of the
relationship between food parenting practices and obesogenic dietary intake.

Despite the effect modification by age, we did not observe any effect modification by child’s
sex. It is possible that the youth in our sample presented similar awareness and
responsiveness to controlling food parenting practices (21), and thus there were no observed
differences in the association between food parenting practices and obesogenic dietary
intake by sex. A recent meta-analysis also observed that parents did not differ in their use of
Coercive Control across males and females, and thus that may explain why we did not
observe effect modification by sex (81).

We also hypothesized that both home food availability of obesogenic items and parenting
style would modify associations between food parenting practices and obesogenic dietary
intake because they define the home environment in which food parenting practices are
implemented. Though home food availability of obesogenic items was positively associated
with odds of obesogenic dietary intake, the interaction with food parenting practice cluster
membership was not significant. Increased autonomy in food selection and decreased intake
of foods from the home among 8- to 16-year-olds (37) likely resulted in the null findings for
effect modification. However, Loth et al. (82) previously observed that the association
between Restriction (a construct not measured by food-specific items in PEAS) and
obesogenic dietary intake in their sample of racially/ethnically diverse adolescents was
modified by home food availability of obesogenic items. Thus home food availability may
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only modify associations between select food parenting practices and obesogenic dietary
intake.

We did not observe a significant association between parenting style and obesogenic dietary
intake or a significant interaction between parenting style and food parenting practice
clusters. Although the findings for parenting style and dietary intake are less consistent than
those seen for feeding styles, previous literature has found that an authoritative parenting
style is associated with decreased intake of snacks and sugar-sweetened beverages (32).
Studies examining parenting style as an effect modifier have also had mixed findings
(70,83,84). Theory suggests that parenting styles affect the efficacy of parenting practices by
determining the practices implemented, the behaviors that give those practices meaning, the
nature of parent-child interactions, and the child’s openness to parental influence (35). Given
our findings and the mixed body of literature, future studies are needed to clarify the
relationship between parenting style and obesogenic dietary intake and disentangle how
parenting style and food parenting practices interact.

Strengths and Limitations.

A key strength of this study is the use of a large, representative sample of Hispanic/Latino
youth living in multiple geographic areas and across pre-adolescence and adolescence to
examine food parenting practices and their associations with obesogenic dietary intake. The
development of a new factor structure for the food-specific PEAS items ensured that we
were measuring food parenting practices relevant to the population of interest. Further, use
of trained interviewers and examiners ensured high quality data collection for all variables,
and diet measurement via multiple 24-hour dietary recalls allowed for a better representation
of usual intake that other studies may not have captured.

However, our study is not without limitations. SOL Youth is a cross-sectional study, and thus
no conclusions can be made regarding temporality. Parents completed a single PEAS
questionnaire for all children, and it is possible that parents use different food parenting
practices depending on the child’s age, sex, weight status, or developmental status (85). We
were also limited by PEAS not capturing responsive food parenting practices and by the lack
of a questionnaire on feeding styles. These shortcomings make it difficult to determine
whether food parenting practices characteristic of a more permissive or uninvolved feeding
style are associated with high obesogenic dietary intake. Additionally, misreporting on diet
assessment is a well-established limitation in nutrition epidemiology research. Examinations
in children and adolescents indicate that underreporters of total energy tend to report less
sugar-sweetened beverages, sweets, and snacks than plausible reporters, all of which defined
our outcome of interest (86—88). Further, obesogenic foods/beverages are frequently
consumed during snack occasions, which are less structured than meal occasions and thus
more prone to misreporting (86).

Implications.

Future studies are needed to examine food parenting practices pertaining to responsiveness,
such as those on child involvement, encouragement, praise, reasoning, and negotiation (7),
in order to clarify whether a food parenting practice cluster resembling a permissive or

Appetite. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

Conclusions

Page 14

uninvolved feeding style is associated with low obesogenic dietary intake. Studies should
also have parents complete food parenting practice questionnaires for each child to allow for
derivation of age-specific food parenting practice clusters. Such clusters could enhance the
limited literature of the use and impact of food parenting practices in older children and
adolescents, specifically. Future studies should also examine the role of child’s acculturation
status and acculturative stress in relation to use of food parenting practices and child’s
dietary intake given previous work in SOL Youth has shown a positive association between
integrated (bicultural) acculturation status and more healthful diets (89). Longitudinal
studies of food parenting practices among Hispanics/Latinos are needed to better understand
the impact of food parenting practices on obesogenic dietary intake and whether child socio-
demographic characteristics and home environment characteristics modify this association.

We found that parents with high use of Rules and Limits, Monitoring, and Pressure to Eat in
combination have increased odds of having children with high obesogenic dietary intake
compared to parents with low use of these three practices. Further, children aged 12 to 16
years with parents who reported high use of Pressure to Eat and low use of Rules and Limits
and Monitoring had increased odds of having high obesogenic dietary intake. Future
longitudinal work is needed to determine whether discouraging use of controlling food
parenting practices, particularly Pressure to Eat among older youth, may help reduce
obesogenic dietary intake in Hispanic/Latino youth.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGEMENTS

The authors thank the staff and participants of SOL Youth for their important contributions. Investigators website —
http://www.cscc.unc.edu/hchs/.

The SOL Youth Study was supported by Grant RO1HL102130 from the National Heart, Lung, and Blood Institute
(NHLBI). The children in SOL Youth are drawn from the study of adults, The Hispanic Community Health Study/
Study of Latinos, which was supported by contracts from the NHLBI to the University of North Carolina (N01-
HC65233), University of Miami (N01-HC65234), Albert Einstein College of Medicine (N01-HC65235),
Northwestern University (N01-HC65236), and San Diego State University (N01-HC65237). The following
Institutes/Centers/Offices contributed to the HCHS/SOL through a transfer of funds to NHLBI: National Center on
Minority Health and Health Disparities, the National Institute of Deafness and Other Communications Disorders,
the National Institute of Dental and Craniofacial Research, the National Institute of Diabetes and Digestive and
Kidney Diseases, the National Institute of Neurologic Disorders and Stroke, and the Office of Dietary Supplements.
The content is solely the responsibility of the authors and does not necessarily represent the official views of the
NHLBI or the National Institutes of Health.

NON-STANDARD ABBREVIATIONS

FPPs food parenting practices

SOL Youth Hispanic Community Children’s Health Study/Study of
Latino Youth

PEAS Parenting strategies for Eating and Activity Scale

Appetite. Author manuscript; available in PMC 2020 September 01.


http://www.cscc.unc.edu/hchs/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

References
1.

10

11.

12.

13.

Page 15

CFQ Child Feeding Questionnaire

ARSMA-II Brief Acculturation Rating Scale for Mexican Americans-I1 Brief
LOS Hispanic/Latino Orientation Scale

AOS Anglo Orientation Scale

Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of Obesity Among Adults and Youth:
United States, 2015-2016. NCHS Data Brief, no 288. Hyattsville: National Center for Health
Statistics. 2017.

. Simmonds M, Llewellyn A, Owen CG, Woolacott N. Predicting adult obesity from childhood

obesity: a systematic review and meta-analysis. Obes Rev. 2016;17(2):95-107. [PubMed:
26696565]

. Burke GL, Bertoni AG, Shea S, Tracy R, Watson KE, Blumenthal RS, et al. The Impact of Obesity

on Cardiovascular Disease Risk Factors and Subclinical Vascular Disease. Arch Intern Med.
2008;168(9):928-935. [PubMed: 18474756]

. Eckel RH, Kahn SE, Ferrannini E, Goldfine AB, Nathan DM, Schwartz MW, et al. Obesity and

Type 2 Diabetes: What Can Be Unified and What Needs to Be Individualized? J Clin Endocrinol
Metab. 2011;96(6):1654-1663. [PubMed: 21602457]

. Swinburn BA, Caterson I, Seidell JC, James WPT. Diet, nutrition and the prevention of excess

weight gain and obesity. Public Health Nutr. 2004;7(1A):123-146. [PubMed: 14972057]

. U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015-2020

Dietary Guidelines for Americans, 8th Edition 2015 https://health.gov/dietaryguidelines/2015/
guidelines/. Accessed 2 May 2018.

. Vaughn AE, Ward DS, Fisher JO, Faith MS, Hughes SO, Kremers SPJ, et al. Fundamental

constructs in food parenting practices: a content map to guide future research. Nutr Rev. 2016;74(2):
98-117. [PubMed: 26724487]

. Yee AZH, Lwin MO, Ho SS. The influence of parental practices on child promotive and preventive

food consumption behaviors: a systematic review and meta-analysis. Int J Behav Nutr Phys Act.
2017;14(1):47. [PubMed: 28399881]

. Blaine RE, Kachurak A, Davison KK, Klabunde R, Fisher JO. Food parenting and child snacking: a

systematic review. Int J Behav Nutr Phys Act. 2017;14(1):146. [PubMed: 29096640]

. Shloim N, Edelson LR, Martin N, Hetherington MM. Parenting Styles, Feeding Styles, Feeding
Practices, and Weight Status in 4-12 Year-Old Children: A Systematic Review of the Literature.
Front Psychol. 2015;6:1849. [PubMed: 26696920]

Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-child feeding strategies and their
relationships to child eating and weight status. Obes Res. 2004;12(11):1711-1722. [PubMed:
15601964]

Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson SL. Confirmatory factor
analysis of the Child Feeding Questionnaire: a measure of parental attitudes, beliefs and practices
about child feeding and obesity proneness. Appetite. 2001;36(3):201-210. [PubMed: 11358344]
Blissett J, Bennett C. Cultural differences in parental feeding practices and children’s eating

behaviours and their relationships with child BMI: a comparison of Black Afro-Caribbean, White
British and White German samples. Eur J Clin Nutr. 2013;67(2):180-184. [PubMed: 23232584]

14. Joyce JL, Zimmer-Gembeck MJ. Parent feeding restriction and child weight. The mediating role of

15.

child disinhibited eating and the moderating role of the parenting context. Appetite. 2009;52(3):
726-734. [PubMed: 19501772]

Wehrly SE, Bonilla C, Perez M, Liew J. Controlling Parental Feeding Practices and Child Body
Composition in Ethnically and Economically Diverse Preschool Children. Appetite. 2014;73:163—
171. [PubMed: 24269508]

Appetite. Author manuscript; available in PMC 2020 September 01.


https://health.gov/dietaryguidelines/2015/guidelines/
https://health.gov/dietaryguidelines/2015/guidelines/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 16

Loth KA, MacLehose RF, Fulkerson JA, Crow S, Neumark-Sztainer D. Eat this, not that! Parental
demographic correlates of food-related parenting practices. Appetite. 2013;60(1):140-147.
[PubMed: 23022556]

Lindsay AC, Sussner KM, Greaney ML, Peterson KE. Latina mothers’ beliefs and practices related
to weight status, feeding, and the development of child overweight. Public Health Nurs.
2011;28(2):107-118. [PubMed: 21442018]

Pasch LA, Penilla C, Tschann JM, Martinez SM, Deardorff J, de Groat CL, et al. Preferred child
body size and parental underestimation of child weight in Mexican American families. Matern
Child Health J. 2016;20(9):1842-1848. [PubMed: 27016351]

Sherry B, McDivitt J, Birch LL, Cook FH, Sanders S, Prish JL, et al. Attitudes, practices, and
concerns about child feeding and child weight status among socioeconomically diverse white,
Hispanic, and African-American mothers. J Am Diet Assoc. 2004;104(2):215-221. [PubMed:
14760569]

Power TG, O’Connor TM, Orlet Fisher J, Hughes SO. Obesity Risk in Children: The Role of
Acculturation in the Feeding Practices and Styles of Low-Income Hispanic Families. Child Obes.
2015;11(6):715-721. [PubMed: 26584157]

Arredondo EM, Elder JP, Ayala GX, Campbell N, Baquero B, Duerksen S. Is parenting style
related to children’s healthy eating and physical activity in Latino families? Health Educ Res.
2006;21(6):862-871. [PubMed: 17032706]

Hughes SO, Power TG, O’Connor TM, Orlet Fisher J, Chen T-A. Maternal Feeding Styles and
Food Parenting Practices as Predictors of Longitudinal Changes in Weight Status in Hispanic
Preschoolers from Low-Income Families. J Obes. 2016;2016:7201082. [PubMed: 27429801]
Conlon BA, McGinn AP, Lounsbury DW, Diamantis PM, Groisman-Perelstein AE, Wylie-Rosett J,
et al. The Role of Parenting Practices in the Home Environment among Underserved Youth. Child
Obes. 2015;11(4):394-405. [PubMed: 26258561]

Matheson DM, Robinson TN, Varady A, Killen JD. Do Mexican-American mothers’ food-related
parenting practices influence their children’s weight and dietary intake? J Am Diet Assoc.
2006;106(11):1861-1865. [PubMed: 17081838]

Spruijt-Metz D. Adolescence, Affect and Health. 1st ed East Sussex: Psychology Press; 1999.
O’Connor TM, Hughes SO, Watson KB, Baranowski T, Nicklas TA, Fisher JO, et al. Parenting
practices are associated with fruit and vegetable consumption in pre-school children. Public Health
Nutr. 2010;13(1):91-101. [PubMed: 19490734]

Gevers DWM, Kremers SPJ, de Vries NK, van Assema P. Patterns of Food Parenting Practices and
Children’s Intake of Energy-Dense Snack Foods. Nutrients. 2015;7(6):4093-4106. [PubMed:
26024296]

Hubbs-Tait L, Kennedy TS, Page MC, Topham GL, Harrist AW. Parental feeding practices predict
authoritative, authoritarian, and permissive parenting styles. J Am Diet Assoc. 2008;108(7):1154—
1161. [PubMed: 18589022]

Blissett J, Haycraft E. Are parenting style and controlling feeding practices related? Appetite.
2008;50(2-3):477-485. [PubMed: 18023502]

Collins C, Duncanson K, Burrows T. A systematic review investigating associations between
parenting style and child feeding behaviours. J Hum Nutr Diet. 2014;27(6):557-568. [PubMed:
24386994]

Hughes SO, Power TG, Orlet Fisher J, Mueller S, Nicklas TA. Revisiting a neglected construct:
parenting styles in a child-feeding context. Appetite. 2005;44(1):83-92. [PubMed: 15604035]
Vollmer RL, Mobley AR. Parenting styles, feeding styles, and their influence on child obesogenic
behaviors and body weight. A review. Appetite. 2013;71:232-241. [PubMed: 24001395]

Ochoa A, Berge JM. Home Environmental Influences on Childhood Obesity in the Latino
Population: A Decade Review of Literature. J Immigr Minor Health. 2017;19(2):430-447.
[PubMed: 28005241]

Kremers S, Sleddens E, Gerards S, Gubbels J, Rodenburg G, Gevers D, et al. General and food-
specific parenting: measures and interplay. Child Obes. 2013;9 Suppl:S22-31. [PubMed:
23944921]

Appetite. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5L

52.

53.

Page 17

Darling N, Steinberg L. Parenting style as context: An integrative model. Psychol Bull.
1993;113(3):487-496.

Santiago-Torres M, Adams AK, Carrel AL, LaRowe TL, Schoeller DA. Home food availability,
parental dietary intake, and familial eating habits influence the diet quality of urban Hispanic
children. Child Obes. 2014;10(5):408-415. [PubMed: 25259675]

Poti JM, Popkin BM. Trends in energy intake among US children by eating location and food
source, 1977-2006. J Am Diet Assoc. 2011;111(8):1156-1164. [PubMed: 21802561]

Isasi CR, Carnethon MR, Ayala GX, Arredondo E, Bangdiwala Sl, Daviglus ML, et al. The
Hispanic Community Children’s Health Study/Study of Latino Youth (SOL Youth): design,
objectives, and procedures. Ann Epidemiol. 2014;24(1):29-35. [PubMed: 24120345]

Sorlie PD, Avilés-Santa LM, Wassertheil-Smoller S, Kaplan RC, Daviglus ML, Giachello AL, et
al. Design and implementation of the Hispanic Community Health Study/Study of Latinos. Ann
Epidemiol. 2010;20(8):629-641. [PubMed: 20609343]

Lavange LM, Kalsbeek WD, Sorlie PD, Avilés-Santa LM, Kaplan RC, Barnhart J, et al. Sample
design and cohort selection in the Hispanic Community Health Study/Study of Latinos. Ann
Epidemiol. 2010;20(8):642-649. [PubMed: 20609344]

Larios SE, Ayala GX, Arredondo EM, Baquero B, Elder JP. Development and validation of a scale
to measure Latino parenting strategies related to children’s obesigenic behaviors. The parenting
strategies for eating and activity scale (PEAS). Appetite. 2009;52(1):166-172. [PubMed:
18845197]

Anderson CB, Hughes SO, Fisher JO, Nicklas TA. Cross-cultural equivalence of feeding beliefs
and practices: the psychometric properties of the child feeding questionnaire among Blacks and
Hispanics. Prev Med. 2005;41(2):521-531. [PubMed: 15917048]

Kong A, Vijayasiri G, Fitzgibbon ML, Schiffer LA, Campbell RT. Confirmatory factor analysis and
measurement invariance of the Child Feeding Questionnaire in low-income Hispanic and African-
American mothers with preschool-age children. Appetite. 2015;90:16-22. [PubMed: 25728882]

Livingstone MBE, Robson PJ, Wallace JMW. Issues in dietary intake assessment of children and
adolescents. Br J Nutr. 2004;92 Suppl 2:5213-222. [PubMed: 15522159]

Collins CE, Watson J, Burrows T. Measuring dietary intake in children and adolescents in the
context of overweight and obesity. Int J Obes (Lond). 2010;34(7):1103-1115. [PubMed:
19935750]

Burrows TL, Martin RJ, Collins CE. A systematic review of the validity of dietary assessment
methods in children when compared with the method of doubly labeled water. J Am Diet Assoc.
2010;110(10):1501-1510. [PubMed: 20869489]

Schakel SF, Buzzard IM, Gebhardt SE. Procedures for Estimating Nutrient Values for Food
Composition Databases. J Food Compos Anal. 1997;10(2):102-114.

Schakel SF, Sievert YA, Buzzard IM. Sources of data for developing and maintaining a nutrient
database. J Am Diet Assoc. 1988;88(10):1268-1271. [PubMed: 3171020]

Popkin BM, Hawkes C. Sweetening of the global diet, particularly beverages: patterns, trends, and
policy responses. Lancet Diabetes Endocrinol. 2016;4(2):174-186. [PubMed: 26654575]

Ding D, Sallis JF, Norman GJ, Saelens BE, Harris SK, Kerr J, et al. Community food environment,
home food environment, and fruit and vegetable intake of children and adolescents. J Nutr Educ
Behav. 2012;44(6):634-638. [PubMed: 21531177]

Couch SC, Glanz K, Zhou C, Sallis JF, Saelens BE. Home food environment in relation to
children’s diet quality and weight status. J Acad Nutr Diet. 2014;114(10):1569-1579.e1.
[PubMed: 25066057]

Jackson C, Henriksen L, Foshee VA. The Authoritative Parenting Index: predicting health risk
behaviors among children and adolescents. Health Educ Behav. 1998;25(3):319-337. [PubMed:
9615242]

Maccoby EE, Martin JA. Socialization in the context of the family: Parent-child interaction In:
Hetherington EM, editor. Handbook of child psychology: Socialization, personality, and social
development. New York: Wiley;1983 p.1-101.

Appetite. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72

73.

74.

75.

Page 18

Centers for Disease Control and Prevention. A SAS Program for the 2000 CDC Growth Charts
(ages 0 to <20 years). 2014 http://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm.
Accessed 15 February 2019.

Bauman S The Reliability and Validity of the Brief Acculturation Rating Scale for Mexican
Americans-I1 for Children and Adolescents. Hisp J Behav Sci. 2005;27(4):426-441.

Ayala GX, Carnethon M, Arredondo E, Delamater AM, Perreira K, Van Horn L, et al. Theoretical
foundations of the Study of Latino (SOL) Youth: implications for obesity and cardiometabolic risk.
Ann Epidemiol. 2014;24(1):36-43. [PubMed: 24246265]

Gil AG, Vega WA, Dimas JM. Acculturative stress and personal adjustment among hispanic
adolescent boys. J Community Psychol. 1994;22(1):43-54.

Everitt BS, Landau S, Leese M, Stahl D. Cluster Analysis (Wiley Series in Probability and
Statistics). 5th ed. West Sussex: John Wiley & Sons, Ltd; 2011.

Calinski T, Harabasz J. A dendrite method for cluster analysis. Commun Stat. 1974;3(1):1-27.
Milligan GW, Cooper MC. An examination of procedures for determining the number of clusters in
a data set. Psychometrika. 1985;50(2):159-179.

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

Wang J, Wang X. Structural Equation Modeling: Applications Using Mplus (Wiley Series in
Probability and Statistics). West Sussex: John Wiley & Sons, Ltd; 2012.

Vaughn AE, Tabak RG, Bryant MJ, Ward DS. Measuring parent food practices: a systematic
review of existing measures and examination of instruments. Int J Behav Nutr Phys Act.
2013;10:61. [PubMed: 23688157]

El-Behadli AF, Sharp C, Hughes SO, Obasi EM, Nicklas TA. Maternal depression, stress and
feeding styles: towards a framework for theory and research in child obesity. Br J Nutr. 2015;113
Suppl:S55-71. [PubMed: 25588385]

Berge JM, Tate A, Trofholz A, Fertig AR, Miner M, Crow S, et al. Momentary Parental Stress and
Food-Related Parenting Practices. Pediatrics. 2017;140(6).

Mitchell S, Brennan L, Hayes L, Miles CL. Maternal psychosocial predictors of controlling
parental feeding styles and practices. Appetite. 2009;53(3):384—389. [PubMed: 19666066]
Zuniga ME. Latino Immigrants. J Hum Behav Soc Environ. 2002;5(3-4):137-155.

Hughes SO, Shewchuk RM, Baskin ML, Nicklas TA, Qu H. Indulgent feeding style and children’s
weight status in preschool. J Dev Behav Pediatr. 2008;29(5):403-410. [PubMed: 18714209]
Tovar A, Hennessy E, Pirie A, Must A, Gute DM, Hyatt RR, et al. Feeding styles and child weight
status among recent immigrant mother-child dyads. Int J Behav Nutr Phys Act. 2012;9:62.
[PubMed: 22642962]

Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Permissive parental feeding
behavior is associated with an increase in intake of low-nutrient-dense foods among American
children living in rural communities. J Acad Nutr Diet. 2012;112(1):142-148. [PubMed:
22709645]

Fisher JO, Birch LL. Restricting access to palatable foods affects children’s behavioral response,
food selection, and intake. Am J Clin Nutr. 1999;69(6):1264-1272. [PubMed: 10357749]

. Johnson SL, Birch LL. Parents’ and children’s adiposity and eating style. Pediatrics. 1994;94(5):

653-661. [PubMed: 7936891]

Stoeckel LE, Birch LL, Heatherton T, Mann T, Hunter C, Czajkowski S, et al. Psychological and
neural contributions to appetite self-regulation. Obesity (Silver Spring). 2017;25 Suppl 1:517-25.
[PubMed: 28229541]

Mitchell GL, Farrow C, Haycraft E, Meyer C. Parental influences on children’s eating behaviour
and characteristics of successful parent-focused interventions. Appetite. 2013;60(1):85-94.
[PubMed: 23017468]

Samuel TM, Musa-Veloso K, Ho M, Venditti C, Shahkhalili-Dulloo Y. A Narrative Review of
Childhood Picky Eating and Its Relationship to Food Intakes, Nutritional Status, and Growth.
Nutrients. 2018;10(12):1992.

Appetite. Author manuscript; available in PMC 2020 September 01.


http://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeCroy et al.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Page 19

Evans A, Seth JG, Smith S, Harris KK, Loyo J, Spaulding C, et al. Parental feeding practices and
concerns related to child underweight, picky eating, and using food to calm differ according to
ethnicity/race, acculturation, and income. Matern Child Health J. 2011;15(7):899-909. [PubMed:
19771501]

Brown CL, Vander Schaaf EB, Cohen GM, Irby MB, Skelton JA. Association of Picky Eating and
Food Neophobia with Weight: A Systematic Review. Child Obes. 2016;12(4):247-62. [PubMed:
27135525]

Tschann JM, Martinez SM, Penilla C, Gregorich SE, Pasch LA, de Groat CL, et al. Parental
feeding practices and child weight status in Mexican American families: a longitudinal analysis.
Int J Behav Nutr Phys Act. 2015;12:66. [PubMed: 25986057]

Olvera N, Power TG. Brief report: parenting styles and obesity in Mexican American children: a
longitudinal study. J Pediatr Psychol. 2010;35(3):243-249. [PubMed: 19726552]

Ello-Martin JA, Ledikwe JH, Rolls BJ. The influence of food portion size and energy density on
energy intake: implications for weight management. Am J Clin Nutr. 2005;82(1 Suppl):236S—
241S. [PubMed: 16002828]

Endendijk JJ, Groeneveld MG, Bakermans-Kranenburg MJ, Mesman J. Gender-Differentiated
Parenting Revisited: Meta-Analysis Reveals Very Few Differences in Parental Control of Boys and
Girls. PL0S One. 2016;11(7):€0159193. [PubMed: 27416099]

Loth KA, MacLehose RF, Larson N, Berge JM, Neumark-Sztainer D. Food availability, modeling
and restriction: How are these different aspects of the family eating environment related to
adolescent dietary intake? Appetite. 2015;96:80-86. [PubMed: 26327222]

van der Horst K, Kremers S, Ferreira I, Singh A, Oenema A, Brug J. Perceived parenting style and
practices and the consumption of sugar-sweetened beverages by adolescents. Health Educ Res.
2007;22(2):295-304. [PubMed: 16908496]

Langer SL, Seburg E, JaKa MM, Sherwood NE, Levy RL. Predicting dietary intake among
children classified as overweight or at risk for overweight: Independent and interactive effects of
parenting practices and styles. Appetite. 2017;110:72—-79. [PubMed: 27940314]

Berge JM, Trofholz A, Schulte A, Conger K, Neumark-Sztainer D. A Qualitative Investigation of
Parents’ Perspectives About Feeding Practices With Siblings Among Racially/Ethnically and
Socioeconomically Diverse Households. J Nutr Educ Behav. 2016;48(7):496-504.e1. [PubMed:
27373864]

Livingstone MB, Robson PJ. Measurement of dietary intake in children. Proc Nutr Soc.
2000;59(2):279-293. [PubMed: 10946797]

Rangan A, Allman-Farinelli M, Donohoe E, Gill T. Misreporting of energy intake in the 2007
Auwustralian Children’s Survey: differences in the reporting of food types between plausible, under-
and over-reporters of energy intake. J Hum Nutr Diet. 2014;27(5):450-458. [PubMed: 24206056]
Lioret S, Touvier M, Balin M, Huybrechts I, Dubuisson C, Dufour A, et al. Characteristics of
energy under-reporting in children and adolescents. Br J Nutr. 2011;105(11):1671-1680.
[PubMed: 21262062]

Arandia G, Sotres-Alvarez D, Siega-Riz AM, Arredondo EM, Carnethon MR, Delamater AM, et
al. Associations between acculturation, ethnic identity, and diet quality among U.S. Hispanic/
Latino Youth: Findings from the HCHS/SOL Youth Study. Appetite. 2018;129:25-36. [PubMed:
29928939]

Appetite. Author manuscript; available in PMC 2020 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

LeCroy et al.

Average Standardized Factor Score

1.20
1.00
0.80 -
0.60 -
0.40 -
0.20 -
0.00 -
-0.20 -
-0.40 -
-0.60 -
-0.80 -
-1.00 -
-1.20 -

Page 20

m Rules and Limits @ Monitoring  # Pressure to Eat

DA A O

AN

Controlling Pressuring Disciplinary Tracking Indulgent
(n=248) (n=200) (n=197) (n=195) (n=160)

Figure 1.
Clusters derived from k-means cluster analysis based on standardized factor scores in SOL

Youth parents (77 =1000)
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Table 1.

Obesogenic food/beverages categories and specific food groups included

Category Foods/beverages included

Crackers (all grain varieties), snack bars (all grain varieties); snack chips (all grain varieties); and popcorn (plain and
Snack foods

flavored)

Ready-to-eat cereal (presweetened, all grain varieties); cakes, cookies, pies, pastries, Danish, doughnuts, cobblers (all
Sweets grain varieties); frozen desserts (dairy and non-dairy); pudding and other dairy desserts (includes artificially

100% fruit juice
Sweetened milk

Sugar-sweetened
beverages

sweetened); chocolates; candies; and miscellaneous desserts
Citrus and non-citrus juice

Ready-to drink flavored milk (whole, reduced fat, low fat and fat free), sweetened flavored milk beverage powder, and
dairy-based sweetened meal replacement/supplement

Sweetened varieties of soft drinks, fruit drinks, water, tea, coffee, coffee substitutes, and sports drinks
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Characteristics of the target population of SOL Youth (unweighted n=1214)

Table 2.

Mean or n (SE or %)

Socio-demographics

Child’s sex (nand %)
Female
Male

Parent’s sex (nand %)
Female
Male

Child’s age, years (n7and %)
8-<11 years
12-16 years

Parent’s age, years (mean and SE)

Child’s BMI, kg/m? (mean and SE)

Child’s BMI percentile group (7and %)*
Underweight/Normal weight
Overweight
Obesity

Parent’s education (nand %)
<High school
High school or equivalent
>High school

Household income (/7and %)
<$20,000
$20,000-$40,000
>$40,000

Parent’s Hispanic/Latino background (77and %)
Dominican
Central American
Cuban
Mexican
Puerto Rican
South American
Mixed/Other

SOL Youth field center (7and %)
Bronx
Chicago
Miami
San Diego

Acculturation

Years parent lived in US (nand %)

Appetite. Author manuscript; available in PMC 2020 September 01.

613 (49.5)
601 (50.5)

1053 (88.8)
161 (11.2)

538 (41.8)
676 (58.2)
409 (0.3)
223(0.2)

622 (53.7)
259 (20.2)
333 (26.2)

455 (37.8)
342 (29.3)
417 (32.9)

625 (51.6)
407 (32.7)
182 (15.7)

136 (12.8)
111 (7.1)
103 (6.4)
614 (53.4)
130 (11.8)
77(5.2)
43(3.2)

330 (34.5)
290 (14.6)
230 (14.3)
364 (36.6)
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Mean or n (SE or %)
Born in US 160 (13.7)
<20 years 596 (49.7)
220 years 458 (36.6)
Parent’s ARSMA-I11 Brief (7and %)
Bicultural 333 (28.2)
Assimilated 91 (7.8)
Separated/marginalized 790 (64.1)
Parent’s Acculturative Stress Index (mean and SE) 1.8 (0.03)
Potential home environment effect modifiers
Home food availability of obesogenic items (mean and SE)  25.8 (0.2)
Authoritative Parenting Index (mean and SE)
Demandingness 25.1(0.1)
Responsiveness 24.8 (0.1)
Outcome
Obesogenic dietary intake (mean and SE) 3.8(0.1)
Snack foods 0.4 (0.04)
Sweets 1.3(0.1)
Sugar-sweetened beverages 1.1(0.1)
Sweetened milk 0.2 (0.02)
100% fruit juice 0.6 (0.04)
Obesogenic dietary intake (mean and SE) 7
High 2.1(0.1)
Low 5.4 (0.1)

Unweighted 7 (weighted %)

Page 23

SE, standard error; BMI, body mass index; US, United States; ARSMA-11 Brief, Acculturation Rating Scale for Mexican Americans-11 Brief

*
Underweight/Normal weight: BMI<gsth percentile; Overweight: BMI g5th_ggth percentile; Obesity: BMIz95th percentile

THigh obesogenic dietary intake: >median (3.4 servings of obesogenic items)
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Table 5.

Associations of specified food parenting practice cluster membership compared to indulgent cluster
membership with odds of high versus low obesogenic dietary intake (unweighted 7= 1214)

Clusters Ogg?)/?gﬁi;) s
Main effects model
Controlling 1.81 (1.05, 3.13) *
Pressuring 2.19 (1.18, 4.06) ™
Disciplinary 1.46 (0.82, 2.60)
Tracking 1.60 (0.86, 2.97)
Indulgent 1.00
Effect modification model
Controlling 1.75 (1.02, 3,03)*
Pressuring
8-<11 years’ 1.30 (0.61, 2.78)
12-16 years' 2.96 (151, 5.80)
Disciplinary 1.41 (0.79, 2.50)
Tracking 1.58 (0.85, 2.92)
Indulgent 1.00
*
p<0.05,
ok
p<0.01

fodds of high vs. low obesogenic dietary intake for individuals in the pressuring cluster vs. indulgent cluster within given age groups

Logistic regression models adjusted for the following covariates: child’s age, parent’s age, child’s sex, parent’s sex, child’s BMI percentile group,
parent’s education, household income, SOL Youth center, Hispanic/Latino background, years parent lived in US, ARSMA-I11 Brief, Acculturative
Stress Index, home food availability of obesogenic items, demandingness, and responsiveness

Effect modification model included an interaction term between age group and pressuring cluster membership

High obesogenic dietary intake: =median (3.4 servings of obesogenic items)
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