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Abstract: Most studies of food-related parenting practices, parental meal involvement, and adolescent
dietary intake have focused on maternal influences; studies of paternal influences, particularly among
marginalized groups, are lacking. This study examined lower-income, Latino fathers’ food parenting
practices and involvement in planning meals, buying/preparing foods, and family meal frequency,
separately and in combination, to identify relationships with adolescent food intake. Baseline data
were used from Latino adolescents (10–14 years, n = 191, 49% boys) participating with their fathers in
a community-based overweight/obesity prevention intervention. Fathers reported sociodemographic
characteristics. Adolescents reported frequency of fathers’ food parenting practices, fathers’ food/meal
involvement, and family meals and participated in 24 h dietary recalls. The analysis included regression
models using GLM (generalized linear mixed model) and PLM (post GLM processing) procedures.
Most fathers were married, employed full-time, and had annual incomes below USD 50,000. Favorable
fathers’ food parenting practices were associated with adolescent intake of more fruit and vegetables
and fewer sugar-sweetened beverages, sweets/salty snacks, and less fast food (p < 0.05 or p < 0.01).
No independent effects of family meal frequency or fathers’ food/meal involvement were observed
on adolescent dietary outcomes. Additional analyses showed favorable food parenting practices in
combination with frequent family meals were associated with adolescents having a higher intake of
fruit (p = 0.011). Latino fathers can have an important positive influence on adolescent dietary intake.

Keywords: Latino fathers; early adolescents’ consumption; fruit and vegetables; sweets/salty snacks;
sugar-sweetened beverages; fast food; fathers’ food parenting practices; family meals

1. Introduction

Latino family strengths that can positively influence health outcomes include pro-
tective cultural values and beliefs, such as familism [1,2]. Familism is the core belief in
the centrality of the family, which underlies the concepts of family connectedness, fam-
ily involvement, and support [3]. Other protective factors are community and social
support, including resources that address food security and healthy eating. Protective
family strengths can contribute to strong relationships between parents and children, thus
supporting positive parental involvement in adolescent food choices.

Studies have generally shown that poor eating habits were associated with excess
weight gain and obesity among children and adolescents [4,5]. According to recent studies,
Mexican-American and other Hispanic children had lower fruit and vegetable intakes [6–8],
and higher sugar-sweetened beverage (SSB) [9], sweets/salty snacks [10], and fast food [11]
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intakes than recommended by the Dietary Guidelines for Americans (DGAs) [12] and other
expert groups [13,14]. Current research shows that Hispanic children and adolescents
had the highest obesity rates compared to other ethnic/racial groups, with about half
of all Hispanic children and adolescents classified in the overweight or obese categories
based on nationally representative data [15–17]. Residing in urban enclaves [18] and low-
income households [19,20] was associated with obesity among multiethnic children and
adolescents. Protective factors based on Latino family strengths can interact with risk
factors to address health disparities among children and adolescents in urban, low-income
households [3].

Both maternal and paternal caregivers have an important role in preventing child-
hood overweight and obesity through the formation of healthy food- and activity-related
behaviors among youth [21,22]. Several reviews have identified a variety of food and activ-
ity parenting practices that influence adolescents’ food and activity behaviors, including
setting expectations, role modeling, and managing availability [23,24]. Yet, studies have
primarily focused on mothers when examining parental influence on adolescents’ diets and
diet-related outcomes [21], with few studies addressing the influence of fathers [25–29]. The
existing evidence base suggests that child and adolescent behaviors are influenced by their
fathers’ food- and activity-related parenting practices [30–32]. Positive associations have
been observed between fathers’ and children’s body weight and food intake [26,33]. In a
cross-sectional sample of Canadian parents of children (5–12 years), relationships among
food parenting practices were similar between mothers and fathers for some children’s
eating behaviors but differentially associated with behaviors regarding food and satiety
responsiveness [34]. For example, paternal restriction for weight practices, practices to
accommodate the child, and use of covert control were associated with higher child food
responsiveness, while only maternal restriction for weight practices were associated with
higher food responsiveness.

Research among Latino families suggests that fathers play an important role in im-
proving their children’s eating behaviors through food parenting practices and buying
and preparing foods, and participating in meals [28,35,36]. A focus group study identified
eight primary food and activity parenting practices reported by Latino fathers (n = 26)
related to improving their children’s healthy lifestyles [35]. In another focus group study,
Hispanic mothers reported that fathers had behaviors that supported healthy youth behav-
iors, including preparing healthy meals, using healthier cooking methods, shopping for
healthy food with their children, and asking the child to participate in household chores
and/or play sports [37]. Family meals have consistently been shown to positively influence
the dietary behaviors of school-aged children and adolescents [38]. Studies suggested
that having meals as a family played an important role in the formation of healthy eating
habits among youth [38–40]. However, limited and inconsistent data were available on the
relationship between family meal frequency and Latino children’s food behaviors and diet
quality [41,42].

Environmental factors including fathers’ food parenting practices, fathers’ food/meal
involvement, and family meals operate within the reciprocal determinism construct of
Social Cognitive Theory to influence adolescents’ dietary behaviors [43,44]. In addition,
Vaughn et al. [23] identified structure as one of the three fundamental constructs of food
parenting practices. Within the structure construct, subconstructs included food parenting
practices such as rules and limits (parents’ expectations), modeling, food availability,
and meal and snack routines such as food preparation and having meals with family.
More frequent family meals or fathers’ food/meal involvement may provide greater
opportunities for fathers to communicate expectations, model healthy food intake, and
influence the availability of healthy foods [38]. Studies have separately examined the
impact of family meals and food parenting practices on the food behaviors of children
in the general population [21,23,24,38–40]. However, interactions between paternal food
parenting practices and supportive environmental factors such as family meals have only
been examined to a limited extent [45].
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The existing literature indicates an examination of associations among Latino fathers’
food parenting practices (i.e., setting expectations/limits, role modeling, making foods
available), fathers’ food/meal involvement (planning meals, buying and preparing foods
with the adolescent), frequency of family meals and adolescent dietary behaviors is war-
ranted. Therefore, the purpose of this study was to test the hypothesis that separately or
in combination, favorable Latino fathers’ food parenting practices, fathers’ food/meal in-
volvement, and frequent family meals are associated with greater adolescent consumption
of fruit and vegetables and lower consumption of sweets/salty snacks, sugary drinks, and
fast food.

2. Materials and Methods
2.1. Study Design

This cross-sectional study used baseline survey data from a convenience sample of par-
ticipants in a community-based intervention project (Padres Preparados, Jóvenes Saludables-
Prepared Parents, Healthy Youth) at six community sites in the Minneapolis/St. Paul
metropolitan area [46]. The randomized controlled intervention trial (identifier: NCT03641521)
aimed to prevent overweight and obesity among Latino adolescents (10–14 years) by improv-
ing fathers’ food- and physical activity-parenting practices and youth energy balance-related
behaviors. Social media, flyers, and announcements at community service centers and
churches were used to recruit participants between September 2017 and February 2020. Fa-
thers and adolescents provided consent and assent to participate in the study, respectively.
Consent and assent forms explained all procedures involving educational and data collection
sessions that fathers and adolescents were asked to complete in relation to the study objectives.
Fathers and adolescents received separate cash compensation (USD 35 for fathers and USD 25
for adolescents) for their participation.

Baseline data were collected prior to randomization of participants into intervention
and control groups. The intervention group attended 8-weekly educational sessions about
nutrition, physical activity, and positive food and physical activity parenting practices.
The 2.5 h educational sessions were conducted in-person at churches or community cen-
ters, with trained bilingual facilitators leading the interactive sessions. Evaluation data
were collected in the same settings by trained research assistants at baseline, post, and
3 months after the intervention group educational sessions. The control group attended
the same educational sessions after the 3-month data collection session. The data col-
lection sessions lasted about 1 h per father/adolescent dyad including questionnaires,
height and weight measurements, and dietary recall interviews. The study protocol was
approved by the University of Minnesota Institutional Review Board (project identification
code: 1511S80707).

2.2. Study Participants

Participants were Latino fathers or male caregivers with an adolescent (10–14 years)
(n = 191 dyads). Eligibility criteria for fathers/caregivers were identifying as Latino,
speaking Spanish, and having meals at least three times a week with their adolescent.
Eligibility criteria for adolescents included being the child of a Latino father/caregiver
and being 10–14 years of age. The intervention was intended to prevent overweight
among those who were categorized as normal weight at baseline, prevent obesity among
those categorized as overweight, and prevent severe obesity among those categorized as
obese. At baseline, eligible fathers completed a self-administered survey in Spanish while
eligible adolescents completed a self-administered survey in English and 24 h dietary recall
interviews.

2.3. Sociodemographic and Household Characteristics of Participants

Fathers reported sociodemographic characteristics (age, education, employment, mar-
ital status, language spoken at home, and number of years in the US) and household
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characteristics (income, food security, and number of children in the home). Adolescents
reported their own birthdate and sex.

Food security was measured by a combination of two questions from the USDA Food
Security Survey Module [47]: “Within the past 12 months, we worried about whether our
food would run out before we got money to buy more” and “Within the past 12 months,
the food we bought just didn’t last and we didn’t have money to get more”. Response
options for both questions were often true, sometimes true, and never true. If fathers
responded “often” or “sometimes true” to one of the two questions, they were classified as
food insecure. Prior research determined that these two questions had 78% sensitivity, 96%
specificity, and convergent validity regarding the identification of food insecurity [47].

Language spoken at home was categorized as exclusively or primarily Spanish = 0,
equally Spanish and English = 1, and more English than Spanish or only English = 2. Years
in the US were classified according to four categories: <10 years = 0, ≥10–<20 years = 1,
≥20–<30 years = 2, and ≥30 years = 3.

2.4. Outcome Measures
2.4.1. Adolescent Dietary Intake

To estimate dietary intake, 24 h dietary recall interviews were conducted using Nutri-
tion Data System for Research software (NDSR; Nutrition Coordinating Center, University
of Minnesota). The first recall was conducted in person during the baseline data collection
session, with two additional recalls completed by phone within the next 1–2 weeks. The
majority of adolescents (77%) completed at least two dietary recalls, with 53% complet-
ing three recalls. Recall interviews were balanced to reflect the distribution of weekdays
and weekend days. Adolescents were asked to report all foods, beverages, and water
they consumed in the last 24 h. A Food Amounts Booklet, which showed illustrations of
foods or abstract shapes and figures in different sizes, was provided to assist in estimating
amounts consumed. Intakes were averaged across the number of recalls per adolescent and
reported as servings per day. Fruit and vegetable intakes were calculated separately using
the NDSR fruit category total (excluding juice) and vegetable category total (excluding
fried vegetables, fried potatoes, and white potatoes). SSB intake was calculated based
on reported intake of beverages categorized by the NDSR software as sugar-sweetened
beverages, which included sweetened soft drinks, fruit drinks, tea, coffee, coffee substitute,
and water. Sweets/salty snack intake was calculated using foods from several NDSR
categories, including chips and other salty snacks, meat and vegetable-based snacks, ready-
to-eat cereals, grain-based desserts, dairy desserts, candies, sugars, jams, syrups, and sweet
sauces. Intake of fast food type foods was calculated using foods from several NDSR
categories, including fried vegetables, fried potatoes, and fried chicken, fish, and shellfish
(commercial entrée and fast food).

2.4.2. Adolescent Anthropometric Measurements

Adolescents’ body weight and height were measured separately twice in a private
space using a digital scale (BWB-800 Scale, Tanita, IL, USA) and a stadiometer by a
trained research assistant according to standardized procedures of the National Health
and Nutrition Examination Survey (NHANES) [48]. BMI percentiles were generated
by a SAS program for the 2000 CDC Growth Charts and categorized as underweight
(<5th percentile), normal weight (5th–<85th percentile), overweight (85th–<95th percentile),
and obese (≥95th percentile) [49].

2.4.3. Fathers’ food Parenting Practices

Adolescents reported the perceived frequency of fathers’ food parenting practices
(setting expectations/limits, role modeling, and making foods available at home) for intake
of fruit, vegetables, SSBs, sweets/salty snacks, and fast food. High and low levels or
frequencies for each parenting practice were created based on median values.
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Adolescent-reported food parenting practice items and scales developed for this study
were adapted from existing scales [50–52] and showed internal consistency for all scales
based on Cronbach α coefficients >0.7 in a preliminary study [53]. Adequate criterion
validity was demonstrated for 19 of the 21 parenting practice measures based on the ado-
lescent report. Criterion validity was indicated by significantly higher adolescent-reported
consumption of fruit and vegetables; lower consumption of SSBs, sweets/salty snacks,
and fast foods; greater weekly physical activity hours; and fewer daily screen time hours
among adolescents who reported high vs. low levels/frequencies of supportive parenting
practices. However, father-reported parenting practice items and scales only showed crite-
rion validity for 3 of the 21 parenting practice measures. These results indicated greater
consistency between perceived frequency of paternal parenting practices and adolescent
behaviors when adolescents reported parenting practice frequency vs. fathers. The percent-
age agreement between adolescent- and father-reported dichotomized responses varied
from 49% to 68% for paternal expectations/limits, 51% to 70% for modeling, and 52% to 70%
for availability practices. In general, adolescents reported lower frequencies of supportive
food parenting practices than fathers. Adolescent-reported food parenting practices data
were used in this study instead of father-reported data based on these preliminary testing
results [53].

Setting expectations/limits. Adolescents’ perceptions of father expectations for fruit
and vegetable intake were measured separately for fruits and vegetables by asking, “How
many times in a day do you think your father wants you to eat [fruits, vegetables]?”
Response options were 0 times or I don’t know, 1 time, 2 times, and 3 times or more.
Adolescents’ perceptions of father limits for intake of sweets/salty snacks were assessed
by asking, “How often does your father allow you to [drink SSBs, eat sweets/salty snacks,
eat fast food]?” Response options were no [SSBs, sweets/salty snacks, fast food] are
allowed, < 1 time/week, 1–3 times/week, 4–6 times/week, and one or more times/day, as
often as I want, and I don’t know.

Role modeling. To evaluate adolescents’ perception of father role modeling of fruit
and vegetable intake, adolescents were asked to report separately how many times in a
week (1) “you see your father [eat fruit, vegetables, drink SSBs, eat sweets/salty snacks, eat
fast food]?” and (2) “your father eats [fruit, vegetables, SSBs, sweets/salty snacks, fast food]
with you?” Response options for each question were almost never or never, <1 time/week,
1–3 times/week, 4–6 times/week, and once a day or more. Responses to the two questions
for each dietary behavior were coded from 1–5, summed and averaged to create a modeling
score.

Making foods available at home. Adolescents’ perceptions of the frequency of father
practices regarding home food availability/accessibility were assessed with three questions
for each dietary behavior. Frequency of making fruit and vegetables available at home
was measured by asking adolescents: “How often your father (1) buys (fruits, vegetables)
(2) prepares (fruits, vegetables) for you to eat, and (3) makes a variety of (fruits, vegetables)
available for you.” The frequency of making SSBs, sweets/salty snacks, and fast food
available at home was determined by asking adolescents three questions: “How often
does your father (1) buy (SSBs, sweets/salty snacks, fast food) for you to eat, (2) prepare
(SSBs, sweets/salty snacks, fast food) for you to eat, and (3) give you money to buy (SSBs,
sweets/salty snacks, fast food)?” Response options for each question were almost never
or never, not often, sometimes, often, and almost always or always. The responses to the
three questions for each dietary behavior were coded from 1–5, summed and averaged to
create an availability score.

2.4.4. Family Meals and Fathers’ Food/Meal Involvement

Frequency of family meals was assessed by asking adolescents: “During the past
7 days, how many times did you eat a meal with all or most of your family?” Response
options included never, 1 to 2 times, 3 to 4 times, 5 to 6 times, 7 times, and more than
7 times [54]. Two frequency levels of family meals were created based on median values.
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Fathers’ food/meal involvement was examined by asking adolescents three questions:
“How often does your father plan meals together with you?” “How often does your father
buy foods together with you?” and “How often does your father prepare foods together
with you?” Five response options for each question (coded from 1–5) were almost never or
never, not often, sometimes, often, and almost always or always. Responses of the three
questions were averaged, and two levels of fathers’ food/meal involvement were created
based on median values.

2.5. Statistical Analysis

All analyses were conducted using SAS 9.4 (Cary, NC, USA, 2002–2012). Descriptive
statistics were performed to report results regarding adolescent and father sociodemo-
graphic characteristics, fathers’ food/meal involvement, family meals, and adolescent
dietary intake. Cut-off points for fathers’ parenting practices, fathers’ food/meal involve-
ment, and family meals were identified based on median analysis. The normality of
adolescent dietary intake variables was assessed by visual examination of the histogram
and Kolmogorov–Smirnov test.

Outliers for adolescent dietary intake data were examined using histograms and the
interquartile range (IQR) formula. Intake data for a particular food group were removed
from three adolescents based on values above (Q3 + 1.5 × IQR) and from one adolescent
based on data entry error (a researcher entered an overestimation of fruit intake).

Adolescent dietary intake variables were not normally distributed; therefore, a square
root transformation was used to approximate normality. For ease of interpretation of the
results, non-transformed least-square means were presented with the p-values based on
models including transformed variables.

Multiple linear regression models were used to examine adolescent intake
(dependent variables) and fathers’ food/meal involvement and family meals variables
alone and fathers’ food parenting practice variables alone (independent variables). Models
were adjusted for adolescent age and sex and other sociodemographic father and/or ado-
lescent characteristics based on results of preliminary comparison testing. Unstandardized
coefficients represented the change in mean daily servings of adolescent dietary intake as a
function of the independent variables.

Another set of regression models of adolescent dietary intake included fathers’
food/meal involvement, family meals, fathers’ food parenting practices, and their interac-
tions. Models were examined using GLM (generalized linear mixed model) procedures
adjusted for adolescent age and sex and sociodemographic variables based on preliminary
comparison testing. For models with interactions (identified with a p-value < 0.10), the
simple effects of each fathers’ food parenting practice within each fathers’ food/meal
involvement and family meals category were calculated using slice statements and PLM
(post GLM processing) procedures with Bonferroni corrections for multiple comparisons.
Results of the models were presented as adjusted means and 95% CI. A p-value <0.05 was
considered statistically significant.

3. Results

After screening for eligibility (n = 277) and accounting for those not attending baseline
data collection sessions (n = 86), data from a total of 191 father/adolescent dyads were
available for analysis for this study. Enrollment was evenly divided for boys and girls
and approximately evenly divided for ages 10–11 years and 12–14 years (Table 1). One
child was 8 years old during screening but turned 9 during the intervention, 2 others were
14 years old during screening but turned 15 during the intervention. Slightly more than
half of the fathers were 41 years or older (56%), with 92% living with a spouse or partner.
The distribution of fathers’ educational attainment showed that 20% had completed some
college or more, 43% had a high school diploma or GED (General Education Development
test that shows high school academic knowledge), and 37% had not completed high school.
Approximately 75% of the fathers were employed full-time. The majority of the fathers
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reported yearly household income of ≤USD 49,999 (84%). The majority reported being food
secure (63%) while 37% reported being food insecure. Most reported speaking exclusively
or primarily Spanish at home (84%).

Table 1. Adolescent/father dyad sociodemographic characteristics and adolescent perceptions of
family meals, fathers’ food/meal involvement, and adolescent dietary intake (n = 191).

Participants’ Characteristics n (%) a or Mean ± SD

Adolescent demographic characteristics
Sex

Male 92 (49)
Female 96 (51)

Age
10–11 years 94 (50)
12–14 years 95 (50)

Father demographic characteristics
Age

20–≤40 years 84 (44)
≥41 years 105 (56)

Education
Middle school or lower 70 (37)
GED or high school 80 (43)
Some college or higher 37 (20)

Employment
Self-employed 27 (15)
Unemployed 7 (4)
Part-time employed 12 (6)
Full-time employed 136 (75)

Marital status
Single 14 (8)
Married or with a partner 172 (92)

Household income
≤USD 24,999 73 (40)
USD 25,000–≤USD 49,999 80 (44)
USD 50,00–USD 99,999 29 (16)

Language spoken at home
Exclusive or primarily Spanish 157 (84)
Equally Spanish and English 27 (14)
More English than Spanish or only English 3 (2)

Food security b

Food secure 120 (63)
Food insecure 71 (37)

Number of children in the home 2.6 ± 1.2
Number of years in the US 19.2 ± 6.5
Participation in financial assistance programs c

≥1 time 53 (29)
Never 130 (71)

Family meals d

Less often 100 (53)
More often 90 (47)

Fathers’ food/meal involvement e

Less often 96 (51)
More often 94 (49)

Adolescent intake f

Fruit, servings/day 1.1 ± 1.3
Vegetable, servings/day 1.5 ± 1.2
SSB, servings/day 0.5 ± 0.7
Sweets/salty snacks, servings/day 1.7 ± 1.4
Fast food, servings/day 0.4 ± 0.8
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Table 1. Cont.

Participants’ Characteristics n (%) a or Mean ± SD

Adolescent BMI group
Underweight: <5th percentile 2 (1)
Normal weight: 5th–<85th percentile 74 (41)
Overweight: 85th–<95th percentile 46 (26)
Obese: ≥95th percentile 58 (32)

a All data were reported by adolescents except for fathers’ demographic characteristics. b Food security was
determined by combining responses to two questions from the USDA Food Security Module about the food eaten
in the participant’s household and whether they were able to afford the food they needed. c WIC, SNAP-Ed, free
or reduced meals at school, and the Minnesota Family Investment Program. d Frequency responses for family
meals questions were never, 1 to 2 times, 3 to 4 times, 5 to 6 times, 7 times, and more than 7 times in a week
and categorized as less often (≤5–6 times/week) and more often (≥7 times/week). e Frequency responses for
three fathers’ food/meal involvement (father involvement in planning, buying, and preparing foods with their
adolescent) questions were almost never or never = 1, not often = 2, sometimes = 3, often = 4, and almost always
or always = 5). Responses were averaged and categorized as less often (≤3) and more often (>3). f Intake based
on adolescent 24 h dietary recalls using NDSR software.

Nearly half of the adolescents (47%) reported having family meals ≥7 times a
week vs. ≤6 times a week (Table 1). About half (49%) reported that their father was
involved often or always vs. never to sometimes in planning meals, buying, and preparing
foods with them. The majority of adolescents (58%) were classified in the overweight or
obese category.

3.1. Sociodemographic Differences in Adolescent Dietary Intake

SSB intake among adolescents with fathers who participated in financial assistance
programs (mean = 0.3 serving/day, SD = 0.4) was lower compared to those with fathers
who did not participate (mean = 0.5, SD = 0.7, p = 0.008). Fast food intake by adolescents
with a single father (mean = 0.9 serving/day, SD = 1.0) was higher than those with a
married father (mean = 0.4, SD = 0.8, p = 0.020). No other differences were observed by the
remaining fathers’ or households’ demographic characteristics (data not shown).

3.2. Associations among Family Meals, Fathers’ Food/Meal Involvement, Fathers’ Food Parenting
Practices, and Adolescent Dietary Intake

Based on adjusted linear regression models, no significant associations were observed
among the frequency of family meals, fathers’ food/meal involvement, and adolescent
intakes of fruit, vegetables, SSBs, sweets/salty snacks, and fast food (data not shown).

Adjusted models indicated that adolescent fruit intake was higher when fathers
made fruits available at home more often (β = 0.45, p = 0.011) (Table 2). Adolescent
vegetable intake was higher when fathers modeled intake of vegetables more often and
made vegetables available at home more often (β = 0.59, p = 0.002 and β = 0.41, p = 0.021,
respectively).

Adolescent SSB intake was lower when fathers set lower limits for SSB intake and
fathers made SSBs available at home less often (β = −0.19, p = 0.025 and β = −0.17, p = 0.037,
respectively) (Table 3). Adolescent intake of sweets/salty snacks was lower when fathers
modeled intake of sweets/salty snacks less often (β = −0.93, p = 0.001) and when fathers
made sweets/salty snacks available at home less often (β = −0.61, p = 0.013). Adolescent
fast food intake was lower when fathers set lower limits for fast food intake (β = −0.37,
p = 0.015).
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Table 2. Adjusted associations between adolescent-reported fruit and vegetable intake and fathers’ food parenting practices
(n = 191) a.

Fruit Parenting Practices
Unstandardized Regression
Coefficients (95% CI) for
Fruit Intake b

Vegetable Parenting
Practices

Unstandardized Regression
Coefficients (95% CI) for
Vegetable Intake b

Setting Expectations c Setting Expectations c

Low intake Ref. Low intake Ref.
High intake 0.25 (−0.18, 0.68) High intake 0.13 (−0.32, 0.58)
Role modeling d Role modeling d

Less often Ref. Less often Ref.
More often 0.18 (−0.21, 0.56) More often 0.59 (0.23, 0.95) **
Making available at home e Making available at home e

Less often Ref. Less often Ref.
More often 0.45 (0.07, 0.82) * More often 0.41 (0.05, 0.78) *

a Between-group comparisons were conducted using multiple linear regression analyses, * p-value < 0.05, ** p-value < 0.01. b All models
were adjusted for adolescent age and sex. c Setting expectations for fruit and vegetable intake was based on one item each assessing how
frequently fathers wanted their adolescents to eat (fruit, vegetables) in a day: 0 times, 1 time, 2 times, 3 times or more, and I don’t know
(I don’t know option was treated as missing). Expected intake levels were low intake ≤2 times/day and high intake ≥3 times/day. A high
intake level was considered favorable. d Role modeling was based on the average of two items, each assessing how many times adolescents
saw their father eat these foods and how many times their father ate these foods with them: almost never or never, <1 time/week,
1–3 times/week, 4–6 times/week, and once a day or more. Fruit and vegetable modeling levels were less often (≤1–3 times/week) and
more often (≥4–6 times/week). Modeling intake of fruits and vegetables more often were considered favorable. e Making fruit and
vegetables available at home was based on the average of three items, each assessing frequency of fathers buying, preparing, and making
sure adolescents have different kinds: almost never or never = 1, not often = 2, sometimes = 3, often = 4, and almost always or always = 5.
Fruit availability levels were less often (<3.6) and more often (≥3.6). Vegetable availability levels were less often (<3.3) and more often
(≥3.3). Making fruits and vegetables available at home more often was considered favorable.

Table 3. Adjusted associations between adolescent-reported sweets/salty snack, SSB, and fast food intakes and fathers’
food parenting practices (n = 191) a.

SSB b Parenting
Practices

Unstandardized
Regression
Coefficients (95%
CI) for SSB Intake c

Sweets/Salty
Snacks Parenting
Practices

Unstandardized
Regression Coefficients
(95% CI) for
Sweets/Salty Snack
Intake c

Fast-Food
Parenting
Practices

Unstandardized
Regression Coefficients
(95% CI) for Fast Food
Intake c

Setting Limits d Setting Limits d Setting Limits d

Low intake −0.19 (−0.40, 0.03) * Low intake −0.33 (−0.91, 0.26) Low intake −0.37 (−0.65, −0.10) *
High intake Ref. High intake Ref. High intake Ref.
Role modeling e Role modeling e Role modeling e

Less often −0.00 (−0.21, 0.20) Less often −0.93 (−1.45, −0.42) ** Less often −0.10 (−0.38, 0.19)
More often Ref. More often Ref. More often Ref.
Making available
at home f

Making available
at home f

Making available
at home f

Less often −0.17 (−0.38, 0.04) * Less often −0.61 (−1.05, −0.18) * Less often −0.13 (−0.39, 0.12)
More often Ref. More often Ref. More often Ref.

a Between-group comparisons were conducted using multiple linear regression analyses, * p-value < 0.05, ** p-value < 0.01.
b SSB = Sugar-sweetened beverages. c All models were adjusted for adolescent age and sex. Models with adolescent SSB intake and SSB
parenting practices were also adjusted for household participation in financial assistance programs; models with adolescent sweets/salty
snack intake and sweets/snack parenting practices, and fast food intake and fast food parenting practices were also adjusted for fathers’
marital status. d Setting limits for SSBs, sweets/salty snacks, and fast-food intakes were based on one item assessing how frequently fathers
allowed their adolescent to [drink SSBs, eat sweets/salty snacks, eat fast food] with response options: no [SSBs, sweets/salty snacks, fast
food] are allowed, <1 time/week, 1–3 times/week, 4–6 times/week, and one or more times/day, as often as I want, and I don’t know
(I don’t know was treated as missing). Expected intake levels for SSBs and sweets/salty snack intake were low intake (≤1–3 times/week)
and high intake (≥4–6 times/week). Expected intake levels for fast food intake were low intake (less than 1 time/week) and high intake
(≥1–3 times/week). A low expected intake level for SSBs, sweets/salty snacks and fast food was considered favorable. e Role modeling
was based on the average of two items, each assessing how many times adolescents saw their father eat these foods and how many times
their father ate these foods with them with response options: almost never or never, <1 time/week, 1–3 times/week, 4–6 times/week,
and once a day or more for SSBs, sweets/salty snacks. Levels of role modeling for SSBs, sweets/salty snacks, and fast food were less
often (<1 time/week) and more often (≥1–3 times/week). Modeling intake of SSBs, sweets/salty snacks, and fast food less often were
considered favorable. f Making sweets/salty snacks, SSBs, and fast food available at home was based on the average of three items
assessing frequency of fathers buying, preparing, and giving adolescents money to buy with response options: almost never or never = 1,
not often = 2, sometimes = 3, often = 4, and almost always or always = 5. Levels of availability were less often (<2) and more often (≥2).
Making SSBs, sweets/salty snacks, and fast food available less often was considered favorable.
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3.3. Interactive Associations of Fathers’ Food/Meal Involvement, Family Meals, and Fathers’ Food
Parenting Practices on Adolescent Dietary Intake

A notable interaction was observed based on the regression model with adolescent
fruit intake, family meal frequency and father fruit expectations (p < 0.10). Adolescent fruit
intake was significantly higher when fathers set higher expectations for fruit intake and
family meals were more frequent vs. less frequent (1.2 fruit servings/day, CI = [0.80, 1.57]
vs. 0.5 fruit servings/day, CI = [0.24, 0.85], p = 0.011).

An interaction was also observed for sweets/salty snacks intake, fathers’ food/meal
involvement, and fathers making sweets/salty snacks available at home (p < 0.10). Ado-
lescent intake of sweets/salty snacks was significantly lower when fathers were involved
less often in planning meals, buying and preparing foods with the adolescent (unfavor-
able) and when fathers made sweets/salty snacks available at home less vs. more often
(favorable) (0.9 sweets/salty snack servings/day, CI = [0.57, 1.22] vs. 1.9 sweets/salty
snack servings/day, Cl = [1.43, 2.44], p = 0.001).

An interaction was observed with adolescent SSB intake, fathers’ food/meal involve-
ment, and father SSB modeling (p < 0.10). Adolescent SSB intake was significantly lower
when fathers modeled intake of SSBs more often (unfavorable) and when fathers were
involved less vs. more often in planning meals and buying and preparing foods with the
adolescent (unfavorable) (0.1 SSB servings/day, CI = [0.02, 0.25] vs. 0.4 SSB servings/day,
CI = [0.21, 0.59]. p = 0.017). Interactions from the remaining models examined did not yield
p < 0.10.

4. Discussion

This cross-sectional study examined the influence of Latino fathers’ food parenting
practices, family meals, and fathers’ food/meal involvement on adolescent fruit, vegetable,
SSB, sweets/salty snack, and fast food consumption separately and in combination. When
examined separately, Latino fathers’ food parenting practices were associated with higher
healthy food intake and lower unhealthy food intake by adolescents, similar to the general
parenting practice literature [32,45,55]. However, Latino fathers’ food/meal involvement
and family meal frequency were not independently associated with adolescent food intake,
which was unexpected. When interactions were examined, a limited number of associations
were observed among adolescent dietary intake and combinations of family meal frequency,
fathers’ food/meal involvement and fathers’ food parenting practices.

Parents may encourage healthy dietary behaviors among adolescents by providing
healthy foods at home and being positive role models by eating foods such as fruits
and vegetables with their adolescent. Previous studies involving predominantly mothers
showed that parental modeling and home food availability were associated with youth
dietary intake [55–59]. The current study lends continued support to those findings by
also showing that father modeling and making foods available predicted adolescents’
dietary consumption. Latino fathers’ modeling and making foods available may have been
associated with adolescent consumption in part because Latino fathers have increased their
level of involvement in food preparation at home over time [60]. Taillie et al. (2018) [60]
showed in a U.S. nationally representative sample that from 2003 to 2016, the proportion
of Hispanic fathers who cooked at home increased from 31.2% to 41.6%, and so did time
spent cooking. In the current study, about half of the adolescents reported that their fathers
were often or always involved in planning, buying, and preparing foods with them.

The current findings showed that adolescent fast food intake was lower when adoles-
cents perceived that their fathers set limits for fast food intake for them. In contrast, Latino
mothers reported that fathers had unsupportive food behaviors for children, including
bringing high-calorie foods (e.g., pizza) and sugary drinks into the home [37]. NHANES
2011–2016 data showed that Hispanic/Latino men worked more outside the home and
were more likely to eat meals away from home compared to women [61]. Findings from the
current study indicated that as reported by adolescents, Latino fathers may have recognized
the need to limit fast food intake for their adolescents, while other studies indicate that
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time constraints and environmental conditions may not always support favorable paternal
parenting practices. However, the youth in the current study were interested in enrolling
in a father/adolescent nutrition and physical activity health intervention, and therefore
may not have had similar perceptions regarding their fathers’ limits on fast food intake as
a general Latino adolescent population.

The frequency of meals as a family has generally been related to adolescents’ food
choices [38,39,62] with some evidence indicating that it may also be related to dietary
behaviors of Latino adolescents [41,63]. The findings from the current study did not
show an independent association between the frequency of family meals and adoles-
cents’ dietary intake. Similarly, a previous study involving urban Hispanic adolescents
(10–14 years) did not show an association between family meal frequency and youth
Healthy Eating Index (HEI) scores [42]. However, the frequency of family meals while
watching TV was associated with lower HEI scores [42], indicating that other habits in con-
junction with family meals may exert an influence on youth food choices and diet quality.
Other contextual factors, such as TV viewing during family meals, were not examined in
the current study.

The present study found that Latino adolescents had higher fruit intake when the com-
bination of adolescent perceptions of fathers setting higher expectations for fruit intake and
frequent family meals were considered. The cultural value of family connectedness among
Latino families, which promotes the frequency of family meals, may have contributed to
opportunities where fathers could engage in favorable parenting practices. The findings
from the current study are further supported by a study with urban adolescents (including
~34% Hispanic adolescents), which showed a strong association between greater FV intake
and frequent family meals (≥5 times/week) in combination with favorable food parenting
practices [45].

The results from the current study indicated that Latino adolescent consumption of
sweets/salty snacks was lower when adolescents perceived that their fathers modeled in-
take of sweets/salty snacks less often and made sweets/salty snacks available at home less
often. These findings are consistent with a previous study showing that adolescent intake
of sweets/salty snacks was lower when parents had favorable modeling practices [55] and
another study indicating that less frequent home snack availability was associated with
lower snack intake among children [64]. Snacking constitutes about one-third of the daily
energy intake among US children and adolescents, with desserts, salty snacks, and SSBs
as the major sources of calories from snacks [65]. According to the findings from dietary
recalls of eight nationally representative surveys from 1977 to 2014, average energy intake
from snacks among Mexican-American children aged 2–18 significantly increased from
205 to 453 kcals per snacking occasion [10]. Nationally representative data from 1977 to
2012 also showed that average energy intake from snacks per Hispanic adult significantly
increased from 167 to 418 kcals per day [66]. Based on adolescent perceptions from the
current study, Latino fathers’ engagement in parenting practices that lower adolescent
sweets/salty snack intake may be an important intervention target to decrease intake of
energy-dense, nutrient-poor foods consumed as snacks.

The current study also showed that adolescent intake of sweets/salty snacks was
lower when adolescents perceived that fathers made snacks available at home less often
but were less often involved in planning meals, buying, and preparing foods. The extent of
fathers’ involvement in the meal planning/food preparation process was shown to have
increased over time [60], but it still might be related to traditional Latino gender roles,
which view mothers as being responsible for cooking meals while fathers support their
families financially [67]. A qualitative study showed that Latino fathers reported doing less
food work, including buying foods, cooking, and dietary decision-making for the family
compared to mothers [68]. Another study used data from two linked population-based
studies with diverse parents and adolescents and showed that the proportion of fathers
who reported they “usually” prepared food for the family was lower than mothers for all
races/ethnicities [69]. However, the findings from the current study showed that fathers
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can still improve their children’s dietary intake by not making these foods available at home
regardless of which parent is most often involved in the meal planning/food preparation
process.

The strengths of this study include its large population-based sample of Latino adoles-
cents and their fathers or male caregivers, the comprehensive examination of adolescent
dietary intake, and ability to examine associations with multiple fathers’ food parenting
practices in conjunction with family meal frequency and fathers’ food/meal involvement.
Another strength was the use of adolescent-reported paternal parenting practice frequency,
which was shown to have better criterion validity with adolescent behaviors than father
report in a preliminary study [53]. This study had several limitations, which should be
considered when interpreting the results. Errors in adolescent dietary intake data may
have resulted from poor recall or social desirability leading to over-reporting fruit and
vegetable intakes and under-reporting intake of sweets/salty snacks, SSBs, and fast food.
Additionally, the findings may not be generalizable to the broader Latino population in the
US because study participants were recruited from a limited geographical area, and most
were from low-income families. Furthermore, two study sites were community centers that
regularly offered other health and nutrition classes; thus, the fathers and youth who agreed
to participate in the study might have enrolled due to their interest in nutrition and health,
which makes them different from the general population. Monetary incentives may also
have influenced decisions to enroll in the study. Finally, data on adolescent perceptions
of mothers’ parenting practices and food/meal involvement were not collected; therefore,
these findings could not be shared or integrated into the discussion.

5. Conclusions

The current study addressed a gap in the literature by examining how Latino fathers’
parenting practices, food/meal involvement, and family meals were separately and in com-
bination related to dietary intake among Latino adolescents. Understanding how fathers’
parenting practices influence adolescent intake may be improved if other contextual factors
such as eating as a family are also considered. These findings emphasize the importance
of including fathers in behavioral and family-based research to prevent overweight and
obesity among adolescents. Interventions intended to improve adolescent diet and health
may become more effective by including a focus on fathers’ parenting practices and family
meals.

Author Contributions: Conceptualization, M.R., G.A.H., and A.B.; Methodology, M.R., A.B., A.O.R.P.,
S.A.d.D., M.N.L., and N.L.; Formal analysis, A.B.; Data curation, A.B.; Writing—original draft prepa-
ration, A.B.; Writing—review and editing, A.B., M.R., M.N.L., N.L., and G.A.H.; Visualization, A.B.
and M.R.; Supervision, M.R. All authors have read and agreed to the published version of the
manuscript.

Funding: This research was funded by the Agriculture and Food Research Initiative, grant number
2016-68001-24921 from the USDA National Institute of Food and Agriculture.

Institutional Review Board Statement: This study was conducted according to the Declaration of
Helsinki guidelines and approved by the University of Minnesota Institutional Review Board Human
Subjects Protection Committee (reference: 1511S80707 and date of approval: 3 July 2016).

Informed Consent Statement: Written informed consent has been obtained from all subjects partici-
pated in the study.

Data Availability Statement: The de-identified data used in this study are available on request from
the corresponding author. The data are not publicly available because the data analysis phase of the
intervention portion of the study has not been completed.

Acknowledgments: The authors thank the participants, community partners, and organizations for
their participation and support, Abby Gold as a reviewer, Lauren Reiman and Cynthia Davey as their
guidance for identifying statistical analysis method.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 8226 13 of 15

References
1. Gallo, L.C.; Penedo, F.J.; Los, K.E.D.; Arguelles, W. Resiliency in the Face of Disadvantage: Do Hispanic Cultural Characteristics

Protect Health Outcomes? J. Pers. 2009, 77, 1707–1746. [CrossRef] [PubMed]
2. Bermudez, J.M.; Mancini, J.A. Familias Fuertes: Family resilience among Latinos. In Handbook of Family Resilience, 2013th ed.;

Becvar, D.S., Ed.; Springer Science + Business Media: New York, NY, USA, 2013; pp. 215–227.
3. Behnke, A.O.; MacDermid, S.M.; Coltrane, S.L.; Parke, R.D.; Duffy, S.; Widaman, K.F. Family Cohesion in the Lives of Mexican

American and European American Parents. J. Marriage Fam. 2008, 70, 1045–1059. [CrossRef]
4. Rennie, K.L.; Johnson, L.; Jebb, S.A. Behavioural Determinants of Obesity. Best Pract. Res. Clin. Endocrinol. Metab. 2005, 19,

343–358. [CrossRef]
5. Poorolajal, J.; Sahraei, F.; Mohamdadi, Y.; Doosti-Irani, A.; Moradi, L. Behavioral Factors Influencing Childhood Obesity: A

Systematic Review and Meta-Analysis. Obes. Res. Clin. Pract. 2020, 14, 109–118. [CrossRef] [PubMed]
6. Kim, S.A.; Moore, L.V.; Galuska, D.; Wright, A.P.; Harris, D.; Grummer-strawn, L.M.; Merlo, C.L.; Allison, J. Vital signs: Fruit and

vegetable intake among children—United States, 2003–2010. Morb. Mortal. Wkly. Rep. 2014, 63, 671–676.
7. National Cancer Institute. Usual Dietary Intakes: U.S. Population, 2007–2010; National Cancer Institute: Bethesda, MD, USA, 2019.
8. Merlo, C.L.; Jones, S.E.; Michael, S.L.; Chen, T.J. Dietary and Physical Activity Behaviors among High School Students: Youth

Risk Behavior Survey, United States, 2019. Morb. Mortal. Wkly. Rep. 2020, 69, 64–76. [CrossRef]
9. Rosinger, A.; Herrick, K.; Gahche, J.; Park, S. Sugar-sweetened beverage consumption among U.S. youth, 2011–2014. NCHS Data

Brief 2017, 271, 1–8.
10. Dunford, E.; Popkin, B. 37 Year Snacking Trends for US Children 1977–2014. Pediatr. Obes. 2018, 13, 247–255. [CrossRef]
11. Vikraman, S.; Fryar, C.D.; Ogden, C.L. Caloric intake from fast food among children and adolescents in the United States,

2011–2012. NCHS Data Brief 2015, 213, 1–8.
12. Banfield, E.C.; Liu, Y.; Davis, J.S.; Chang, S.; Frazier-Wood, A. Poor Adherence to U.S. Dietary Guidelines for Children and

Adolescents in the NHANES Population. J. Acad. Nutr. Diet. 2016, 428, 709–719. [CrossRef]
13. WHO. Guideline: Sugars Intake for Adults and Children; World Health Organization: Geneva, Switzerland, 2015.
14. WHO. Guideline: Sodium Intake for Adults and Children; World Health Organization: Geneva, Switzerland, 2012.
15. Hales, C.M.; Carroll, M.D.; Fryar, C.D.; Ogden, C.L. Prevalence of obesity among adults and youth: United States, 2015–2016.

NCHS Data Brief 2017, 288, 1–8.
16. Skinner, A.C.; Ravanbakht, S.N.; Skelton, J.A.; Perrin, E.M.; Armstrong, S.C. Prevalence of Obesity and Severe Obesity in US

Children, 1999–2016. Pediatrics 2018, 141. [CrossRef] [PubMed]
17. Ogden, C.L.; Fryar, C.D.; Martin, C.B.; Freedman, D.S.; Carroll, M.D.; Gu, Q.; Hales, C.M. Trends in Obesity Prevalence by Race

and Hispanic Origin—1999–2000 to 2017–2018. J. Am. Med. Assoc. 2020, 324, 1208–1210. [CrossRef]
18. Zenk, S.N.; Schulz, A.J.; Johnson-Lawrence, V.; Gaines, C.R. Longitudinal Associations between Observed and Perceived

Neighborhood Food Availability and Body Mass Index in a Multiethnic Urban Sample. Health Educ. Behav. 2017, 44, 41–51.
[CrossRef] [PubMed]

19. Rogers, R.; Eagle, T.F.; Sheetz, A.; Woodward, A.; Leibowitz, R.; Song, M.; Sylvester, R.; Corriveau, N.; Kline-Rogers, E.; Jiang, Q.;
et al. The Relationship between Childhood Obesity, Low Socioeconomic Status, and Race/Ethnicity: Lessons from Massachusetts.
Child. Obes. 2015, 11, 691–695. [CrossRef] [PubMed]

20. Weaver, R.G.; Brazendale, K.; Hunt, E.; Sarzynski, M.A.; Beets, M.W.; White, K. Disparities in Childhood Overweight and Obesity
by Income in the United States: An Epidemiological Examination Using Three Nationally Representative Datasets. Int. J. Obes.
2019, 43, 1210–1222. [CrossRef] [PubMed]

21. Yee, A.Z.H.; Lwin, M.O.; Ho, S.S. 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. [CrossRef]

22. Lindsay, A.C.; Sussner, K.M.; Kim, J.; Gortmaker, S. The Role of Parents in Preventing Childhood Obesity. Futur. Child. 2006, 16,
169–186. [CrossRef]

23. Vaughn, A.E.; Ward, D.S.; Fisher, J.O.; Faith, M.S.; Hughes, S.O.; Kremers, S.P.J.; Musher-Eizenman, D.R.; O’Connor, T.M.; Patrick,
H.; Power, T.G. Fundamental Constructs in Food Parenting Practices: A Content Map to Guide Future Research. Nutr. Rev. 2016,
74, 98–117. [CrossRef]

24. Birch, L.L.; Davison, K.K. Family Environmental Factors Influencing the Developing Behavioral Controls of Food Intake and
Childhood Overweight. Pediatr. Clin. N. Am. 2001, 48, 893–907. [CrossRef]

25. Davison, K.K.; Gicevic, S.; Aftosmes-Tobio, A.; Ganter, C.; Simon, C.L.; Newlan, S.; Manganello, J.A. Fathers’ Representation in
Observational Studies on Parenting and Childhood Obesity: A Systematic Review and Content Analysis. Am. J. Public Health
2016, 106, e14–e21. [CrossRef] [PubMed]

26. Freeman, E.; Fletcher, R.; Collins, C.E.; Morgan, P.J.; Burrows, T.; Callister, R. Preventing and Treating Childhood Obesity: Time to
Target Fathers. Int. J. Obes. 2012. [CrossRef] [PubMed]

27. Stewart, S.D.; Menning, C.L. Family Structure, Nonresident Father Involvement, and Adolescent Eating Patterns. J. Adolesc.
Health 2009, 45, 193–201. [CrossRef] [PubMed]

28. O’Connor, T.; Perez, O.; Garcia, I.C.; Gallagher, M. Engaging Latino Fathers in Children’s Eating and Other Obesity-Related
Behaviors: A Review. Curr. Nutr. Rep. 2018, 7, 29–38. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1467-6494.2009.00598.x
http://www.ncbi.nlm.nih.gov/pubmed/19796063
http://doi.org/10.1111/j.1741-3737.2008.00545.x
http://doi.org/10.1016/j.beem.2005.04.003
http://doi.org/10.1016/j.orcp.2020.03.002
http://www.ncbi.nlm.nih.gov/pubmed/32199860
http://doi.org/10.15585/mmwr.su6901a8
http://doi.org/10.1111/ijpo.12220
http://doi.org/10.1016/j.jand.2015.08.010.Poor
http://doi.org/10.1542/peds.2017-3459
http://www.ncbi.nlm.nih.gov/pubmed/29483202
http://doi.org/10.1001/jama.2020.14590
http://doi.org/10.1177/1090198116644150
http://www.ncbi.nlm.nih.gov/pubmed/27230271
http://doi.org/10.1089/chi.2015.0029
http://www.ncbi.nlm.nih.gov/pubmed/26562758
http://doi.org/10.1038/s41366-019-0331-2
http://www.ncbi.nlm.nih.gov/pubmed/30718822
http://doi.org/10.1186/s12966-017-0501-3
http://doi.org/10.1353/foc.2006.0006
http://doi.org/10.1093/nutrit/nuv061
http://doi.org/10.1016/S0031-3955(05)70347-3
http://doi.org/10.2105/AJPH.2016.303391
http://www.ncbi.nlm.nih.gov/pubmed/27631735
http://doi.org/10.1038/ijo.2011.198
http://www.ncbi.nlm.nih.gov/pubmed/22005717
http://doi.org/10.1016/j.jadohealth.2009.01.005
http://www.ncbi.nlm.nih.gov/pubmed/19628147
http://doi.org/10.1007/s13668-018-0225-2
http://www.ncbi.nlm.nih.gov/pubmed/29892790


Int. J. Environ. Res. Public Health 2021, 18, 8226 14 of 15

29. Morgan, P.J.; Young, M.D.; Lloyed, A.B.; Wang, M.L.; Eather, N.; Miller, A.; Murtagh, E.M.; Barnes, A.T.; Pagoto, S.L. Involvement
of Fathers in Pediatric Obesity Treatment and Prevention Trials: A Systematic Review. Pediatrics 2017, 139. [CrossRef] [PubMed]

30. Rahill, S.; Kennedy, A.; Kearney, J. A Review of the Influence of Fathers on Children’ s Eating Behaviours and Dietary Intake.
Appetite 2020, 147, 104540. [CrossRef]

31. Morgan, P.J.; Young, M.D. The Influence of Fathers on Children’ s Physical Activity and Dietary Behaviors: Insights, Recommen-
dations and Future Directions. Curr. Obes. Rep. 2017, 6, 324–333. [CrossRef] [PubMed]

32. Litchford, A.; Roskos, M.R.S.; Wengreen, H. Influence of Fathers on the Feeding Practices and Behaviors of Children: A Systematic
Review. Appetite 2020, 147, 104558. [CrossRef]

33. Hall, L.; Collins, C.E.; Morgan, P.J.; Burrows, T.L.; Lubans, D.R.; Callister, R. Children’s Intake of Fruit and Selected Energy-Dense
Nutrient-Poor Foods Is Associated with Fathers’ Intake. J. Am. Diet. Assoc. 2011, 111, 1039–1044. [CrossRef] [PubMed]

34. De-Jongh González, O.; Tugault-Lafleur, C.N.; O’Connor, T.M.; Hughes, S.O.; Mâsse, L.C. Are Fathers’ and Mothers’ Food
Parenting Practices Differentially Associated with Children’s Eating Behaviors? Appetite 2021, 166, 105434. [CrossRef]

35. Zhang, Y.; Hurtado, G.A.; Flores, R.; Alba-Meraz, A.; Reicks, M. Latino Fathers’ Perspectives and Parenting Practices Regarding
Eating, Physical Activity, and Screen Time Behaviors of Early Adolescent Children: Focus Group Findings. J. Acad. Nutr. Diet.
2018, 118, 2070–2080. [CrossRef] [PubMed]

36. Parada, H.; Ayala, G.X.; Horton, L.A.; Ibarra, L.; Arrendondo, E.M. Latino Fathers’ Feeding-Related Parenting Strategies on
Children’s Eating. Ecol. Food Nutr. 2016, 55, 292–307. [CrossRef] [PubMed]

37. Lora, K.R.; Cheney, M.; Branscum, P. Hispanic Mothers’ Views of the Father’s Role in Promoting Healthy Behaviors at Home:
Focus Groups Findings. J. Acad. Nutr. Diet. 2017, 117, 914–922. [CrossRef]

38. Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors Influencing Children’s Eating
Behaviours. Nutrients 2018, 10, 706. [CrossRef] [PubMed]

39. Hammons, A.J.; Fiese, B.H. Is Frequency of Shared Family Meals Related to the Nutritional Health of Children and Adolescents?
Pediatrics 2011, 127, e1565–e1574. [CrossRef]

40. Neumark-Sztainer, D.; Hannan, P.J.; Story, M.; Croll, J.; Perry, C. Family Meal Patterns: Associations with Sociodemographic
Characteristics and Improved Dietary Intake among Adolescents. J. Am. Diet. Assoc. 2003, 103, 317–322. [CrossRef]

41. Andaya, A.A.; Arredondo, E.M.; Alcaraz, J.E.; Lindsay, S.P.; Elder, J.P. The Association between Family Meals, TV Viewing during
Meals, and Fruit, Vegetables, Soda, and Chips Intake among Latino Children. J. Nutr. Educ. Behav. 2011, 43, 308–315. [CrossRef]

42. Santiago-Torres, M.; Adams, A.K.; Carrel, A.L.; LaRowe, T.L.; Schoeller, D.A. Home Food Availability, Parental Dietary Intake,
and Familial Eating Habits Influence the Diet Quality of Urban Hispanic Children. Child. Obes. 2014, 10, 408–415. [CrossRef]
[PubMed]

43. McAlister, A.L.; Perry, C.L.; Parcel, G.S. How Individuals, Environments, and Health Behaviors Interact: Social Cognitive Theory.
In Health Behaviors and Health Education: Theory, Research, and Practice; Glanz, K., Rimer, B.K., Viswanath, K., Eds.; Jossey-Bass: San
Francisco, CA, USA, 2008; pp. 169–188.

44. Bandura, A. Social foundations of thought and action: A social cognitive theory. J. Appl. Psychol. 1986, 12, 169.
45. Watts, A.W.; Loth, K.; Berge, J.M.; Larson, N.; Neumark-Sztainer, D. No Time for Family Meals? Parenting Practices Associated

with Adolescent Fruit and Vegetable Intake When Family Meals Are Not an Option. J. Acad. Nutr. Diet. 2017, 117, 707–714.
[CrossRef]

46. Zhang, Y.; Hurtado, G.A.; Reyes, A.P.; Arellano Brazys, P.; Perdue, L.; Alvarez de Davila, S.; Flores, R.; Popelka, J.M.; Reicks, M.
Padres Preparados, Jóvenes Saludables, a Family-Based Program to Prevent Obesity among Latino Early Adolescents: Pilot Test
Findings. J. Hum. Sci. Ext. 2019, 7, 68–91.

47. Hager, E.R.; Quigg, A.M.; Black, M.M.; Coleman, S.M.; Heeren, T.; Rose-Jacobs, R.; Cook, J.T.; Ettinger De Cuba, S.A.; Casey, P.H.;
Chilton, M.; et al. Development and Validity of a 2-Item Screen to Identify Families at Risk for Food Insecurity. Pediatrics 2010,
126, e26–e32. [CrossRef]

48. Centers for Disease Control and Prevention. National Health and Nutrition Examination Survey (NHANES), Anthropometric Procedures
Manual; Centers for Disease Control and Prevention: Atlanta, GA, USA, 2017.

49. Centers for Disease Control and Prevention. A SAS Program for the 2000 CDC Growth Charts (Ages 0 to <20 Years). Available
online: https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm (accessed on 9 September 2020).

50. Matthews-Ewald, M.R.; Posada, A.; Wiesner, M.; Olvera, N. An Exploratory Factor Analysis of the Parenting Strategies for Eating
and Physical Activity Scale (PEAS) for Use in Hispanic Mothers of Adolescent and Preadolescent Daughters with Overweight.
Eat. Behav. 2015, 19, 193–199. [CrossRef]

51. Pinard, C.A.; Yaroch, A.L.; Hart, M.H.; Serrano, E.L.; McFerren, M.M.; Estabrooks, P.A. The Validity and Reliability of the
Comprehensive Home Environment Survey (CHES). Health Promot. Pract. 2014, 15, 109–117. [CrossRef] [PubMed]

52. Singh, A.S.; Chinapaw, M.J.; Uijtdewilligen, L.; Vik, F.N.; Van Lippevelde, W.; Fernández-Alvira, J.M.; Stomfai, S.; Manios, Y.; Van
Der Sluijs, M.; Terwee, C.; et al. Test-Retest Reliability and Construct Validity of the ENERGY-Parent Questionnaire on Parenting
Practices, Energy Balance-Related Behaviours and Their Potential Behavioural Determinants: The ENERGY-Project. BMC Res.
Notes 2012, 5, 1–10. [CrossRef]

53. Zhang, Y.; Reyes Peralta, A.; Arellano Roldan Brazys, P.; Hurtado, G.A.; Larson, N.; Reicks, M. Development of a Survey to Assess
Latino Fathers’ Parenting Practices Regarding Energy Balance–Related Behaviors of Early Adolescents. Health Educ. Behav. 2020,
47, 123–133. [CrossRef]

http://doi.org/10.1542/peds.2016-2635
http://www.ncbi.nlm.nih.gov/pubmed/28130430
http://doi.org/10.1016/j.appet.2019.104540
http://doi.org/10.1007/s13679-017-0275-6
http://www.ncbi.nlm.nih.gov/pubmed/28762103
http://doi.org/10.1016/j.appet.2019.104558
http://doi.org/10.1016/j.jada.2011.04.008
http://www.ncbi.nlm.nih.gov/pubmed/21703382
http://doi.org/10.1016/j.appet.2021.105434
http://doi.org/10.1016/j.jand.2018.03.025
http://www.ncbi.nlm.nih.gov/pubmed/29945853
http://doi.org/10.1080/03670244.2016.1161616
http://www.ncbi.nlm.nih.gov/pubmed/27065160
http://doi.org/10.1016/j.jand.2017.01.005
http://doi.org/10.3390/nu10060706
http://www.ncbi.nlm.nih.gov/pubmed/29857549
http://doi.org/10.1542/peds.2010-1440
http://doi.org/10.1053/jada.2003.50048
http://doi.org/10.1016/j.jneb.2009.11.005
http://doi.org/10.1089/chi.2014.0051
http://www.ncbi.nlm.nih.gov/pubmed/25259675
http://doi.org/10.1016/j.jand.2016.10.026
http://doi.org/10.1542/peds.2009-3146
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
http://doi.org/10.1016/j.eatbeh.2015.10.001
http://doi.org/10.1177/1524839913477863
http://www.ncbi.nlm.nih.gov/pubmed/23471699
http://doi.org/10.1186/1756-0500-5-434
http://doi.org/10.1177/1090198119878769


Int. J. Environ. Res. Public Health 2021, 18, 8226 15 of 15

54. Fulkerson, J.A.; Story, M.; Mellin, A.; Leffert, N.; Neumark-Sztainer, D.; French, S.A. Family Dinner Meal Frequency and
Adolescent Development: Relationships with Developmental Assets and High-Risk Behaviors. J. Adolesc. Health 2006, 39, 337–345.
[CrossRef]

55. Loth, K.A.; Maclehose, R.F.; Larson, N.; Berge, J.M.; Neumark-Sztainer, D. Food Availability, Modeling and Restriction: How
Are These Different Aspects of the Family Eating Environment Related to Adolescent Dietary Intake? Appetite 2016, 96, 80–86.
[CrossRef]

56. De Bourdeaudhuij, I.; Te Velde, S.; Brug, J.; Due, P.; Wind, M.; Sandvik, C.; Maes, L.; Wolf, A.; Perez Rodrigo, C.; Yngve, A.; et al.
Personal, Social and Environmental Predictors of Daily Fruit and Vegetable Intake in 11-Year-Old Children in Nine European
Countries. Eur. J. Clin. Nutr. 2008, 62, 834–841. [CrossRef]

57. Granner, M.L.; Sargent, R.G.; Calderon, K.S.; Hussey, J.R.; Evans, A.E.; Watkins, K.W. Factors of Fruit and Vegetable Intake by
Race, Gender, and Age among Young Adolescents. J. Nutr. Educ. Behav. 2004, 36, 173–180. [CrossRef]

58. Couch, S.C.; Glanz, K.; Zhou, C.; Sallis, J.F.; Saelens, B.E. Home Food Environment in Relation to Children’s Diet Quality and
Weight Status. J. Acad. Nutr. Diet. 2014, 114, 1569–1579. [CrossRef]

59. Fleary, S.A.; Ettienne, R. The Relationship between Food Parenting Practices, Parental Diet and Their Adolescents ’ Diet. Appetite
2019, 135, 79–85. [CrossRef] [PubMed]

60. Taillie, L.S. Who’s Cooking? Trends in US Home Food Preparation by Gender, Education, and Race/Ethnicity from 2003 to 2016.
Nutr. J. 2018, 17. [CrossRef]

61. Overcash, F.; Reicks, M. Diet Quality and Eating Practices among Hispanic/Latino Men and Women: NHANES 2011-2016. Int. J.
Environ. Res. Public Health 2021, 18, 1302. [CrossRef]

62. Watts, A.W.; Barr, S.I.; Hanning, R.M.; Lovato, C.Y.; Mâsse, L.C. The Home Food Environment and Associations with Dietary
Intake among Adolescents Presenting for a Lifestyle Modification Intervention. BMC Nutr. 2018, 4, 1–9. [CrossRef]

63. Ortega-Avila, A.G.; Papadaki, A.; Jago, R. The Role of the Home Environment in Sugar-Sweetened Beverage Intake among
Northern Mexican Adolescents: A Qualitative Study. J. Public Health Theory Pract. 2019, 27, 791–801. [CrossRef]

64. Pearson, N.; Ball, K.; Crawford, D. Predictors of Changes in Adolescents’ Consumption of Fruits, Vegetables and Energy-Dense
Snacks. Br. J. Nutr. 2011, 105, 795–803. [CrossRef]

65. Piernas, C.; Popkin, B.M. Trends in Snacking among U.S. Children. Health Aff. 2010, 29, 398–404. [CrossRef]
66. Dunford, E.K.; Popkin, B.M. Disparities in Snacking Trends in US Adults over a 35 Year Period from 1977 to 2012. Nutrients 2017,

9, 809. [CrossRef]
67. Lam, C.B.; McHale, S.M.; Updegraff, K.A. Gender Dynamics in Mexican American Families: Connecting Mothers’, Fathers’, and

Youths’ Experiences. Sex Roles 2012, 67, 17–28. [CrossRef] [PubMed]
68. Fielding-Singh, P. Dining with Dad: Fathers’ Influences on Family Food Practices. Appetite 2017, 117, 98–108. [CrossRef] [PubMed]
69. Berge, J.M.; Maclehose, R.F.; Larson, N.; Laska, M.; Neumark-Sztainer, D. Family Food Preparation and Its Effects on Adolescent

Dietary Quality and Eating Patterns. J. Adolesc. Health 2016, 59, 530–536. [CrossRef] [PubMed]

http://doi.org/10.1016/j.jadohealth.2005.12.026
http://doi.org/10.1016/j.appet.2015.08.026
http://doi.org/10.1038/sj.ejcn.1602794
http://doi.org/10.1016/S1499-4046(06)60231-5
http://doi.org/10.1016/j.jand.2014.05.015
http://doi.org/10.1016/j.appet.2019.01.008
http://www.ncbi.nlm.nih.gov/pubmed/30639293
http://doi.org/10.1186/s12937-018-0347-9
http://doi.org/10.3390/ijerph18031302
http://doi.org/10.1186/s40795-018-0210-6
http://doi.org/10.1007/s10389-018-0993-6
http://doi.org/10.1017/S0007114510004290
http://doi.org/10.1377/hlthaff.2009.0666
http://doi.org/10.3390/nu9080809
http://doi.org/10.1007/s11199-012-0137-3
http://www.ncbi.nlm.nih.gov/pubmed/23641122
http://doi.org/10.1016/j.appet.2017.06.013
http://www.ncbi.nlm.nih.gov/pubmed/28629930
http://doi.org/10.1016/j.jadohealth.2016.06.007
http://www.ncbi.nlm.nih.gov/pubmed/27544460

	Introduction 
	Materials and Methods 
	Study Design 
	Study Participants 
	Sociodemographic and Household Characteristics of Participants 
	Outcome Measures 
	Adolescent Dietary Intake 
	Adolescent Anthropometric Measurements 
	Fathers’ food Parenting Practices 
	Family Meals and Fathers’ Food/Meal Involvement 

	Statistical Analysis 

	Results 
	Sociodemographic Differences in Adolescent Dietary Intake 
	Associations among Family Meals, Fathers’ Food/Meal Involvement, Fathers’ Food Parenting Practices, and Adolescent Dietary Intake 
	Interactive Associations of Fathers’ Food/Meal Involvement, Family Meals, and Fathers’ Food Parenting Practices on Adolescent Dietary Intake 

	Discussion 
	Conclusions 
	References

