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Mothers' feeding practices are associated with their children's weight status, but little is known about
the associations between fathers' feeding practices and children's weight status. Moreover, there is a
dearth of research on Latino fathers' feeding practices and children's weight status, even though Latino
children suffer some of the highest obesity rates in the U.S. We examined the associations between
fathers' feeding practices and child weight status, conditional on mothers' feeding practices, within 174
Mexican American families with children aged 8e10 years. Parents completed the Parental Feeding
Practices Questionnaire, which consists of four subscales: positive involvement in child eating, pressure
to eat, use of food to control behavior, and restriction of amount of food. To assess child weight status,
body mass index (BMI) was calculated and converted to age- and gender-speciﬁc percentile scores (BMI
z-score). We ﬁt four sets of regression models, one set for each of the four parental feeding practices
subscales, with child BMI z-score as the outcome variable. Fathers' pressure to eat (b ¼ 0.20, p ¼ 0.04;
95% CI: 0.39, 0.01) and use of food to control behavior (b ¼ 0.36, p ¼ 0.02; 95% CI: 0.65, 0.07)
were associated with lower child BMI z-score, and restriction of amount of food (b ¼ 0.56, p < 0.001; 95%
CI: 0.27, 0.84) was associated with higher child BMI z-score, after accounting for mothers' feeding
practices. Fathers' positive involvement in child eating was not associated with child BMI z-score. These
ﬁndings provide empirical evidence that fathers' feeding practices are independently associated with
children's weight status, even when mothers' feeding practices are taken into account, and suggest that
fathers' feeding practices also matter in regard to children's weight status.
© 2017 Elsevier Ltd. All rights reserved.

1. Introduction
Mexican American children ages 2e11 years have a higher
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prevalence of obesity, when compared to non-Latino White children (Ogden, Carroll, Kit, & Flegal, 2012). For the past several decades, Mexican American children have had an increased
prevalence of obesity starting in preschool, when compared to nonLatino children (Crawford, Story, Wang, Ritchie, & Sabry, 2001;
Foreyt & Cousins, 1993; Ogden, Carroll, Curtin, Lamb, & Flegal,
2010). Although childhood obesity rates in the U.S. appear to be
stabilizing, they remain high among children of Mexican origin. In
Mexican American families, where fathers often inﬂuence family
practices, it is important to understand how they may inﬂuence
child-feeding practices, in addition to mothers.
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Contemporary fatherhood has changed from being predominantly centered around an instrumental or “bread winning” role in
the family to that of a co-parent involved in daily activities such as
child feeding (Cabrera, Tamis-LeMonda, Bradley, Hofferth, & Lamb,
2000; Guerrero, Chu, Franke, & Kuo, 2016; Khandpur, Charles, &
Davison, 2016). Sixty-ﬁve percent of Latino children live in twoparent families (“Children who live in two-parent families, by
race ethnicity j KIDS COUNT Data Center,” 2016), yet there is a
dearth of research on how fathers' feeding practices are associated
with Latino children's weight status. Parental feeding practices
(PFP) reﬂect the context in which families are embedded (Davison
& Birch, 2001), are associated with children's weight status, and
involve choices about the types of food children are offered, and
about when, how frequently and how much children are fed (Birch
& Ventura, 2009). PFP are the focus of this study because they are
modiﬁable risk factors for childhood obesity, particularly when
compared to other consistently associated parental risk factors such
as parental obesity, low income, less years of education completed,
or Latino ethnicity (Holland et al., 2014; Savage, Fisher, & Birch,
2007). Although the majority of the literature is cross-sectional
and cannot clarify causal direction, extensive empirical evidence
examining mothers' feeding practices has found that mothers' use
of control in child feeding, such as pressure to eat (e.g., pressuring
the child to eat even if the child is not hungry), restriction of food
(e.g., limiting eating between meals) and use of food to control
behavior (e.g., using food as a reward) are associated with children’
weight status (Cardel et al., 2012; Galloway, Fiorito, Francis, & Birch,
2006; Joyce & Zimmer-Gembeck, 2009; Larios, Ayala, Arredondo,
Baquero, & Elder, 2009; Matheson, Robinson, Varady, & Killen,
2006; Tschann et al., 2013; Wehrly, Bonilla, Perez, & Liew, 2014). In
general, PFP that are high in control may impede children's ability
to self-regulate their food intake by shifting their focus to external
cues and away from their own hunger and satiety (Birch & Ventura,
2009; Jansen et al., 2014). In the long run, these controlling PFP may
increase children's risk for obesity.
In contrast to PFP that are high in control, positive involvement
in children's eating is thought to reﬂect an authoritative style of
parenting (Darling & Steinberg, 1993) and involves both parental
demandingness for children's maturity and parental responsiveness to children's needs (Hughes et al., 2013; Shloim, Edelson,
Martin, & Hetherington, 2015). Monitoring high-calorie food,
encouraging and complimenting healthy eating and a variety of
new foods, and providing small portions may allow children to
develop self-regulation of energy intake in response to their own
internal cues of hunger and satiety (Hennessy, Hughes, Goldberg,
Hyatt, & Economos, 2010; Musher-Eizenman & Holub, 2007).
There is limited empirical evidence about the associations between
mothers' positive involvement in children's eating and children's
weight status, but two studies suggest it is associated with
decreased children's weight status. For example, one study with
non-Latino White mothers found that more encouragement of
balance and variety was associated with children's lower weight
status (Musher-Eizenman, de Lauzon-Guillain, Holub, Leporc, &
Charles, 2009). The second study was conducted with Mexican
American mothers and found that feeding practices, such as
tracking of children's consumption of sweets, sugary drinks and
fresh fruits and vegetables, encouraging of healthy eating, and
providing small servings of new foods on children's plates, were
associated with children with a lower weight status (Tschann et al.,
2013).
In a 2014 review of fathers' feeding practices (Khandpur, Blaine,
Fisher, & Davison, 2014), 20 studies were identiﬁed that analyzed
fathers' feeding practices, but only a few studies included Latino
fathers. Results from the reviewed studies indicated that lower
pressure to eat, lower monitoring of child food intake, higher

restriction of food and greater attempts at building healthy eating
habits were associated with increased children's weight status.
Similar to studies conducted with mothers (Cardel et al., 2012;
Galloway et al., 2006; Joyce & Zimmer-Gembeck, 2009; Wehrly
et al., 2014), studies with fathers' suggest that increased pressure to
eat and restriction of food are associated with the development of
children's weight status in the opposite direction of parents' desires
(Brann & Skinner, 2005; Musher-Eizenman, Holub, Hauser, &
Young, 2007; Musher-Eizenman et al., 2009). For example, one
study found that non-Latino White fathers who more often used
pressure on their preadolescent sons and more often monitored
their sons' eating had sons with a lower weight status, compared to
fathers who less often used pressure or monitored eating. (Brann &
Skinner, 2005). As with mothers (Cardel et al., 2012; Galloway et al.,
2006; Wehrly et al., 2014), these ﬁndings suggest the possibility
that children who are pressured to eat tend to weigh less, because
the parental pressure reduces the desirability of the foods being
offered and consequently children eat less. With regard to food
restriction, two studies conducted with non-Latino White fathers
and their preschool age children found that higher restriction of
food is associated with increased children's weight status (MusherEizenman et al., 2009, 2007). Similarly, studies with mothers
indicate that children whose food is restricted weigh more, possibly
because it increases the desirability of the food being restricted
(Cardel et al., 2012; Joyce & Zimmer-Gembeck, 2009; Wehrly et al.,
2014). Several studies also have reported statistically nonsigniﬁcant results for fathers' feeding practices. One study with
non-Latino White fathers found no association between fathers'
food restriction and their school age children's weight status
(Payne, Galloway, & Webb, 2011). Another study reported no association between fathers' pressure to eat or restriction and their
preschool age children's weight status (Vollmer, Adamsons, Foster,
& Mobley, 2015). More recently, one study examining the feeding
practices of Latino and African American fathers of preschool age
children reported no association between use of food as a reward
and their children's weight status (Lora, Hubbs-Tait, Ferris, &
Wakeﬁeld, 2016). To gain a deeper understanding of the home food
environment, more research is needed on the role of parent gender
in these associations.
Most research on the associations between fathers' feeding
practices and children's weight status has been conducted in nonLatino White middle-class or mixed ethnic father-child dyad samples without reporting ethnic-speciﬁc associations, so what we
know about Latino fathers is discerned from three published
studies. One study (13% Latino) found that fathers' greater attempts
at building healthy eating habits and lesser paternal encouragement to eat enough food was associated with higher children's
weight status (Zhang & McIntosh, 2011). Another study (18%
Latino) found that fathers' higher pressure to eat was associated
with lower weight status among adolescents and that fathers'
higher restriction of food was associated with adolescents' higher
weight status (Loth, MacLehose, Fulkerson, Crow, & NeumarkSztainer, 2013). In a third study (100% Mexican American), fathers
who exhibited more pressure to eat had children with lower weight
status, compared to fathers who used less pressure (Tschann et al.,
2013). Additionally, fathers higher in restriction of food had children with a higher weight status, compared to fathers lower in
restriction (Tschann et al., 2013). Fathers who used food to control
behavior more often had children with a lower weight status
compared to fathers who used food to control behavior less often
(Tschann et al., 2013). No associations were found between fathers’
positive involvement in children's eating and their children's
weight status. In general, results for father-child dyads appear to be
consistent with previous research ﬁndings from studies with
mother-child dyads, i.e., that PFP high in control may impede
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children's internalization of hunger and satiety cues and may lead
to children's weight status in the opposite direction of parents'
desires. None of these studies included both mothers' and fathers'
feeding practices in the same analyses, so it was not possible to
know whether fathers' feeding practices were important and independent of mothers' feeding practices.
1.1. Are fathers' feeding practices associated with children's weight
status after accounting for mothers' feeding practices?
Fathers, like mothers, report using PFP that are high in control
such as pressure to eat and restriction of food (Blissett, Meyer, &
Haycraft, 2006; Khandpur et al., 2014), but the relationship between fathers' feeding practices and children's weight status after
accounting for mothers' feeding practices has not been examined. It
is unknown whether fathers have an impact above and beyond the
inﬂuence of mothers (Davison et al., 2016). To reduce the high rates
of obesity among Mexican American children, a clearer understanding of the extent to which the role that both mothers' and
fathers' feeding practices play in shaping children's weight status is
urgently needed. The current study addressed this gap in the
literature by examining the associations of both mothers' and fathers' feeding practices in the same analysis. The associations of
fathers' feeding practices and child weight status were examined,
after accounting for mothers' feeding practices. We hypothesized
that fathers' positive involvement in child eating and pressure to
eat would be associated with lower child weight status, when
controlling for mothers' feeding practices in the same domain. We
hypothesized that fathers' restriction of amount of food would be
associated with higher child weight status, when controlling for
mothers' restriction of amount of food. Finally, because there is
little research that has examined fathers' use of food to control
behavior, we examined whether or not this feeding practice was
associated with child weight status, when controlling for mothers'
use of food to control behavior. Findings from this study could
provide empirical evidence that fathers' feeding practices are
independently associated with children's weight status and could
suggest that fathers, in addition to mothers, should be included in
future research.
2. Methods
2.1. Study design
The current study analyzed data from a larger study about
family nutrition and children's health-related behaviors in Mexican
American children (Tschann et al., 2013). We examined the crosssectional associations of fathers' feeding practices and children's
weight status, after accounting for the associations of mothers'
feeding practices and children's weight status. Families were
recruited from the membership lists of a large health provider.
Research assistants obtained written informed consent and interviewed family members in their homes, in the language of their
choice (Spanish or English). Interviews lasted about 1.5 h. Many
parents (71% of mothers, 69% of fathers) chose to be interviewed in
Spanish. Each family member was reimbursed $70 for study
participation. This study was approved by the university and Kaiser
Permanente Northern California institutional review boards.
2.2. Procedures
Participants. Of the 322 mothers and children participating in
the study, 54% (n ¼ 174) of fathers participated. The present study
included the 174 mother-father pairs who provided parental
feeding practices responses. Families were eligible if the mother
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was Mexican origin (born in the US or Mexico), the child was 8e10
years of age, and the child had no major illnesses that might inﬂuence their weight. Fathers were either biological fathers or the
primary father ﬁgure in the children's lives.
Fathers' Feeding Practices. Fathers completed the 55-item
Parental Feeding Practices Questionnaire (Tschann et al., 2013),
which consists of four parental feeding practices subscales: 1)
positive involvement in child eating (24 items; a ¼ 0.91), which
consists of monitoring and limiting the child's unhealthy food, and
encouraging the child to eat new and healthy food; 2) pressure to
eat (10 items; a ¼ 0.84), which consists of pressuring the child to
eat everything on his/her plate, and pressuring the child to eat
more even if not hungry; 3) use of food to control behavior (9 items;
a ¼ 0.75), which consists of offering sweets in exchange for good
behavior, and offering the child food when they are bored or sad
even if the child is not hungry; and 4) restriction of amount of food
(12 items; a ¼ 0.70), which consists of limiting the amount of the
child's food, and not allowing the child to control snacking. Parents
were instructed to answer the questions with the study child in
mind. All questions were worded in terms of frequency of behaviors, and response options ranged from never (¼1) to always (¼5).
Composite measures for each subscale were computed as the mean
response of the corresponding items.
Mothers’ Feeding Practices. Mothers answered identical feeding
practices questions as fathers. Four parental feeding practices
subscales were calculated: 1) positive involvement in child eating
(a ¼ 0.88); 2) pressure to eat (a ¼ 0.86); 3) use of food to control
behavior (a ¼ 0.78); and 4) restriction of amount of food (a ¼ 0.77).
Body Mass Index. Parents' and children's height and weight
were measured in duplicate by trained research assistants while
the participant was wearing light indoor clothing and no shoes
(Lohman, Roche, & Martorell, 1988). Body mass index (BMI) was
calculated [BMI ¼ weight(kg)/height(m)2] for each participant.
Child BMI was converted to age- and gender-speciﬁc percentile
scores (BMI z-score) using NCHS growth charts (Kuczmarski et al.,
2000).
Demographic Characteristics. Children's demographic variables
included age in months and gender. Parents' demographics
included age, years of education, Spanish and English-language
acculturation and occupational status. Acculturation was assessed
using the Spanish and English Language Use subscales of the
Bidimensional Acculturation Scale for Hispanics (BAS) (Marín &
Gamba, 1996). Items are scored from never (¼1) to always (¼5)
and have good reliabilities (a ¼ 0.88, mothers; 0.94, fathers). Higher
scores on the two language acculturation scales reﬂected greater
use of those languages. Occupational status ranged from unskilled
worker (¼1) to major professional (¼9) (Hollingshead, 1975).
2.3. Analysis of data
All data were analyzed using STATA version 12.1 (StataCorp,
Texas). We ﬁrst examined the associations between mothers' and
fathers' four feeding practices measures using Pearson correlations.
We next identiﬁed the covariates to be used in regression analyses
by examining correlations between parents' demographic variables
(i.e., parents' age, BMI, years of education, Spanish and Englishlanguage acculturation and occupational status) and child BMI zscore. Next, we ﬁt four sets of regression models, one set for each of
the four PFP measures, with child BMI z-score as the outcome
variable. For each PFP variable, we ﬁt three regression models and
calculated unstandardized regression coefﬁcients: (Model 1) a
model including all mother and father demographic covariates;
(Model 2) Model 1 plus the mothers' feeding practices variable; and
(Model 3) Model 2 plus the corresponding fathers' feeding practices
variable. Residual analysis identiﬁed ﬁve inﬂuential outliers in the
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Table 1
Means, standard deviations or percentages for demographic characteristics of 174
Mexican American mothers, fathers and children.
Demographic characteristics

Mothers
Mean (SD) or %

Fathers
Mean (SD) or %

Born in Mexico
Born in U.S.
Mexican origin
Other Latino origin
Other/mixed race origin
Biological parent
Age
BMI
Education years
Spanish-language acculturation
English-language acculturation
Occupational status

74%

74%

100%
e
e
100%
37.48 (6.25)
29.47 (5.73)
11.45 (3.62)
4.09 (1.30)
2.82 (1.30)
3.51 (2.20)

85%
12%
3%
93%
39.75 (6.83)
29.87 (4.31)
10.94 (3.72)
4.01 (1.10)
2.95 (1.12)
3.72 (1.85)

Children
Mean (SD)
Age
BMI z-score

9.24 (0.89)
0.95 (1.02)

regression for use of food to control behavior. We then used Cook's
distance to calculate their potential inﬂuence and concluded that
all ﬁve outliers should be removed for that model (Chatterjee &
Hadi, 2009).
3. Results
3.1. Sample characteristics
Seventy-four percent of mothers and fathers were born in
Mexico (see Table 1). The majority of fathers were biological fathers
(93%). Most parents were overweight (BMI > ¼ 25 and < 30; 37% of
mothers, 46% of fathers) or obese (BMI > ¼ 30; 42% of mothers, 46%
of fathers). Most parents were employed (73% of mothers, 89% of
fathers). On average, parents’ occupational status was skilled
worker (mothers: M ¼ 3.52, SD ¼ 2.21; fathers: M ¼ 3.72,
SD ¼ 1.85). Participating children were 50% female, ages 8e10
(M ¼ 9.24 years, SD ¼ 0.89), and 95% had been born in the U.S.
Twenty percent of the children were overweight and 28% were
obese.

3.3. Covariates
BMI, Spanish-language acculturation and occupational status
were signiﬁcantly correlated with child BMI z-score for one or both
parents and were included as covariates in regression models (see
Table 3).
3.4. Fathers’ feeding practices and child BMI z-score
Positive involvement in child eating. When adjusting for
mothers' positive involvement in child eating (NS) plus other
covariates, fathers' positive involvement in child eating was not
signiﬁcantly associated with child BMI z-score (b ¼ 0.05, p ¼ 0.66;
95% CI: 0.17, 0.27; see Table 4: Model 3). Of the three father
covariates, fathers’ BMI was signiﬁcantly associated with child BMI
z-score (b ¼ 0.06, p < 0.01; 95% CI: 0.02, 0.09).
Pressure to eat. After adjusting for mothers' pressure to eat
(b ¼ 0.30, p < 0.01; 95% CI: 0.49, 0.11) plus other covariates,
fathers' greater pressure to eat was signiﬁcantly associated with
children's lower BMI z-score (b ¼ 0.20, p ¼ 0.04; 95%
CI: 0.39, 0.01). Of the three father covariates, fathers' BMI was
signiﬁcantly associated with child BMI z-score (b ¼ 0.05, p < 0.01;
95% CI: 0.02, 0.09).
Use of food to control behavior. When adjusting for mothers' use
of food to control behavior (NS) plus other covariates, fathers'
greater use of food to control behavior was signiﬁcantly associated
with children's lower BMI z-score (b ¼ 0.36, p ¼ 0.02; 95%
CI: 0.65, 0.07). Of the three father covariates, fathers' BMI was
signiﬁcantly associated with child BMI z-score (b ¼ 0.08, p < 0.001;
95% CI: 0.04, 0.11).

Table 3
Correlations between demographic characteristics and child BMI z-score for 174
Mexican American mothers, fathers and children.
Demographic characteristics
Mothersa

3.2. Associations between mothers' and fathers’ feeding practices
measures
Mothers' and fathers' feeding practices scores within each
domain were modestly to moderately correlated (r for positive
involvement in child eating ¼ 0.24; r for pressure to eat ¼ 0.51; r for
use of food to control behavior ¼ 0.20; r for restriction ¼ 0.33; see
Table 2). Several mothers' and fathers’ feeding practices across
domains were also signiﬁcantly correlated (rs ¼ 0.18e0.28).

Fathers

Children
a

Child BMI z-score
r
Age
BMI
Education years
Spanish-language
acculturation
English-language acculturation
Occupational status
Age
BMI
Education years
Spanish-language
acculturation
English-language acculturation
Occupational status
Age
Gender

0.05
0.33***
0.07
0.20**
0.07
0.26***
0.06
0.28***
0.09
0.21**
0.14
0.15
0.06
0.03

*p < ¼ 0.05; **p < ¼ 0.01; ***p < ¼ 0.001.

Table 2
Correlations between parental feeding practices for 174 Mexican American mothers and fathers (mothers below the diagonal; fathers above the diagonal; correlations between
mothers and fathers on the diagonal).
Correlations
(1)
(2)
(3)
(4)

Positive involvement in child eating
Pressure to eat
Use of food to control behavior
Restriction of food

a

Mothers: Mean (SD)
Fathers: Mean (SD)
a

*p < ¼ 0.05; **p < ¼ 0.01; ***p < ¼ 0.001.

(1)

(2)

(3)

(4)

0.24**
0.18*
0.07
0.03

0.24**
0.51***
0.23**
0.12

0.14
0.28***
0.20**
0.10

0.00
0.03
-0.02
0.33***

3.41 (0.62)
3.12 (0.70)

2.30 (0.83)
2.45 (0.85)

1.52 (0.47)
1.61 (0.50)

2.32 (0.45)
2.30 (0.47)
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Table 4
Results of three regression models for parental feeding practices predicting child BMI z-score for 174 Mexican American mothers, fathers and childrena.
Predictor variables

Positive involvement in child eating
Mothers' BMIb
Fathers' BMI
Mothers' Spanish language acculturation
Fathers' Spanish language acculturation
Mothers' occupational status
Fathers' occupational status
Mothers' feeding practice
Fathers' feeding practice
Pressure to eat
Mothers' BMI
Fathers' BMI
Mothers' Spanish language acculturation
Fathers' Spanish language acculturation
Mothers' occupational status
Fathers' occupational status
Mothers' feeding practice
Fathers' feeding practice
Use of food to control behavior
Mothers' BMI
Fathers' BMI
Mothers' Spanish language acculturation
Fathers' Spanish language acculturation
Mothers' occupational status
Fathers' occupational status
Mothers' feeding practice
Fathers' feeding practice
Restriction of amount of food
Mothers' BMI
Fathers' BMI
Mothers' Spanish language acculturation
Fathers' Spanish language acculturation
Mothers' occupational status
Fathers' occupational status
Mothers' feeding practice
Fathers' feeding practice

Model 1
Child BMI z-score
Coef., (CI)

R2

Model 2
Child BMI z-score
Coef., (CI)

0.26
0.05, (0.03, 0.08)***
0.06, (0.02, 0.09)***
0.16, (0.01, 0.34)
0.00, (0.18, 0.18)
0.07, (0.15, 0.02)
0.02, (0.11, 0.07)

R2

0.26
0.05, (0.03, 0.08)***
0.06, (0.02, 0.09)**
0.17, (0.01, 0.35)
0.01, (0.19, 0.17)
0.07, (0.15, 0.01)
0.02, (0.11, 07)
0.11, (0.36, 0.13)

0.26
0.05, (0.03, 0.08)***
0.06, (0.02, 0.09)***
0.16, (0.01, 0.34)
0.00, (0.18, 0.18)
0.07, (0.15, 0.02)
0.02, (0.11, 0.07)

0.38
0.05, (0.02, 0.07)***
0.05, (0.02, 0.09)***
0.21, (0.05, 0.37)**
0.04, (0.21, 0.13)
0.06, (0.14, 0.01)
0.03, (0.12, 0.05)
0.30, (0.49, 0.11)**
0.20, (0.39, 0.01)*

0.27
0.05, (0.02, 08)***
0.06, (0.03, 0.10)***
0.16, (0.02, 0.33)
0.03, (0.21, 0.16)
0.08, (0.16, 0.00)
0.02, (0.11, 0.06)
0.31, (0.63, 0.01)

0.26
0.05, (0.03, 0.08)***
0.06, (0.02, 0.09)***
0.16, (0.01, 0.34)
0.00, (0.18, 0.18)
0.07, (0.15, 0.02)
0.02, (0.11, 0.07)

0.26

0.36

0.26

0.37
0.06, (0.04, 0.09)***
0.08, (0.04, 0.11)***
0.11, (0.05, 0.28)
0.02, (0.16, 0.20)
0.08, (0.15, 0.00)
0.01, (0.08, 0.09)
0.19, (0.50, 0.12)
0.36, (0.65, 0.07)*

0.39
0.05, (0.02, 0.07)***
0.06, (0.02, 0.09)***
0.12, (0.04, 0.28)
0.01, (0.15, 0.18)
0.06, (0.14, 0.01)
0.01, (0.07, 0.09)
0.90, (0.59, 1.21)***

R2

0.05, (0.02, 0.09)***
0.06, (0.02, 0.09)**
0.17, (0.01, 0.35)
0.02, (0.20, 0.17)
0.07, (0.15, 0.01)
0.02, (0.11, 0.07)
0.13, (0.38, 0.13)
0.05, (0.17, 0.27)

0.05, (0.02, 0.08)***
0.06, (0.02,.09)***
0.20, (0.04, 0.37)*
0.05, (0.22, 0.12)
0.07, (0.15, 0.00)
0.04, (0.12, 0.05)
0.40, (0.57, 0.24)***

0.05, (0.03, 0.08)***
0.06, (0.02, 0.09)***
0.16, (0.01, 0.34)
0.00, (0.18, 0.18)
0.07, (0.15, 0.02)
0.02, (0.11, 0.07)

Model 3
Child BMI z-score
Coef., (CI)

0.45
0.04, (0.02, 0.07)***
0.05, (0.02, 0.08)***
0.08, (0.07, 0.24)
0.02, (0.18, 0.14)
0.06, (0.13, 0.01)
0.01, (0.08, 0.07)
0.73, (0.42, 1.04)***
0.56, (0.27, 0.84)***

a
Three regression models were ﬁt for each parental feeding practices variable to calculate unstandardized regression coefﬁcients: (Model 1) a model including all mother
and father demographic covariates; (Model 2) Model 1 plus the mothers' feeding practices variable; and (Model 3) Model 2 plus the corresponding fathers' feeding practices
variable.
b
*p < ¼ 0.05; **p < ¼ 0.01; ***p < ¼ 0.001.

Restriction of amount of food. After adjusting for mothers' restriction of amount of children's food (b ¼ 0.73, p < 0.001; 95% CI:
0.42, 1.04) plus other covariates, fathers' greater restriction of
amount of food was signiﬁcantly associated with children's higher
BMI z-score (b ¼ 0.56, p < 0.001; 95% CI: 0.27, 0.84). Of the three
father covariates, fathers' BMI was signiﬁcantly associated with
child BMI z-score (b ¼ 0.05, p < 0.01; 95% CI: 0.02, 0.08).
4. Discussion
There has been little focus on the role of fathers' feeding practices in the development of overweight and obesity in school-age
Mexican American children. Because parental feeding practices
(PFP) are modiﬁable behaviors, a better understanding of how they
inﬂuence children’s weight status could inform new family-based
obesity prevention strategies. This is the ﬁrst study to examine
the associations of fathers' feeding practices and children's weight
status in Mexican American families, after accounting for the associations of mothers' feeding practices. In general, we found that
fathers' feeding practices were related to their children's weight
status, after accounting for mothers' feeding practices. Fathers'
higher use of pressure to eat and use of food to control behavior
were signiﬁcantly related to children's lower weight status, after
accounting for mothers' feeding practices. Fathers' restriction of

food was signiﬁcantly related to children's increased weight status,
after accounting for mothers' feeding practices. Fathers' positive
involvement was not associated with children's weight status. Our
results suggest that it is not sufﬁcient to only know what mothers
do when feeding children, but that research on children's obesity
should also elucidate what fathers do when feeding children.
Consistent with extensive cross-sectional literature about
mothers' restrictive feeding practices (Cardel et al., 2012; Joyce &
Zimmer-Gembeck, 2009; Tschann et al., 2013; Wehrly et al.,
2014), fathers who restricted food more tended to have children
with a higher weight status than fathers who restricted less. Fathers' restriction of food has also been associated with increased
weight status in longitudinal research (Tschann et al., 2015). This
PFP, which is controlling, may shift children's focus to restricted
foods and may result in their overconsumption when food is freely
available, and lead to obesity. Together, the associations of both
parents' food restriction helped to better explain children's higher
weight status. In families where both parents restrict food, there
may be an additive effect that could result in an unintended risk for
an unhealthy weight status. Future research should explore these
associations among Mexican American children of preschool-age,
when both parents are beginning to structure children's experiences with food and eating in order to inform new obesity
interventions.
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In keeping with considerable cross-sectional literature about
mothers' feeding practices (Cardel et al., 2012; Galloway et al.,
2006; Matheson et al., 2006; Tschann et al., 2013; Wehrly et al.,
2014), higher pressure to eat was associated with children's lower
weight status. Fathers' pressure to eat has also been associated with
lower children's weight status in longitudinal research (Tschann
et al., 2015). It may be that children who are pressured to eat
consume less food and weigh less, the opposite of parents' desires,
because food becomes less desirable to them when associated with
parental cues for food and not their own. Although this PFP is
associated with children's lower weight status, no children in our
sample were underweight.
After accounting for mothers' use of food to control behavior,
fathers' use of food to control behavior was related to children's
lower weight status. The association of fathers' use of food to
control behavior and children's lower weight status indicates that
this PFP may unintentionally undermine children's response to
their own internal cues of hunger and satiety. For example, this PFP
may reﬂect fathers offering highly palatable energy dense foods,
such as desserts, as rewards for eating healthful food, such as
vegetables, that in turn leads to children only eating vegetables
when sweets are used as a reward. Fathers my offer energy dense
food because they perceive their child to be thin (Pasch et al., 2016).
In contrast to the ﬁndings for fathers, mothers' use of food to
control behavior was not associated with their children's weight
status. To inform new interventions that help families develop coparenting strategies that promote healthy eating, more research is
needed to understand the context that leads parents in the same
family to use different and possibly conﬂicting feeding practices
(Khandpur et al., 2016).
The level of fathers' positive involvement in children's meals
was not associated with children's weight status. This PFP may be
reﬂective of a type of practice that encourages children's healthy
eating behavior that is not directly related to children's weight
status. Some literature suggests that the type and amount of food
that parents make available inﬂuences what children consume
(Cullen et al., 2003; Shriver & Buehler, 2016), and the American
Heart Association recommends that parents decide what, when
and where food is eaten, and allow the child to decide if they are
hungry and how much they want to eat (Gidding et al., 2006).
Future research should continue to explore fathers' cultural values
that may promote the self-regulation of energy intake and the
development of a healthy weight for age in order to prevent obesity
(Rollins, Savage, Fisher, & Birch, 2015).
The parental feeding practices literature draws on concepts
from general parenting styles, which have been extensively
examined (Baumrind, 1967, 1991; Darling & Steinberg, 1993), and
focused on variations in the level of parental warmth and parental
control, and how these, in combination, were associated with
different outcomes in children's development (Aunola & Nurmi,
2005). Parenting styles may stem from the values parents hold
and the goals they set for their children's socialization, and may
explain why parents from differing demographic backgrounds use
different parenting styles (Darling & Steinberg, 1993). The inﬂuence
of parenting styles and their associations with fathers' feeding
practices in Mexican American families has not been speciﬁcally
studied, but it is expected that socio-cultural factors inﬂuence the
strategies that fathers use to feed their children (Hubbs-Tait,
Kennedy, Page, Topham, & Harrist, 2008; Hughes et al., 2006;
White, Zeiders, Gonzales, Tein, & Roosa, 2013). A longitudinal
study examining the relationship between parenting styles and
children's weight status among Mexican American mothers and
their school age children suggests that parenting styles high in
warmth and low in control of the child's feeding environment
supports the development of overweight (Olvera & Power, 2010).

High warmth in feeding, such as high consideration and sensitivity
to a child's energy needs, and high parental control over the feeding
environment may lead to better weight outcomes in children
(Rhee, Lumeng, Appugliese, Kaciroti, & Bradley, 2006; Shloim et al.,
2015). In one study, fathers of Mexican descent reported that their
parenting was a mix of both traditional and progressive roles that
were inﬂuenced by cultural ideology, immigration experience and
intergenerational relationships (Taylor & Behnke, 2005). More
research is needed to understand how culture and ethnicity may
inﬂuence the feeding practices of Latino fathers.
By including both mothers and fathers in the same analysis, we
have new empirical evidence about fathers' feeding practices and
children's weight status. The associations between fathers' feeding
practices and children's weight status, after accounting for
mothers' feeding practices, indicates that fathers may play a role in
the development of children's weight status. Moreover, the direction and magnitude of the associations between fathers' and
mothers' feeding practices and children's weight status were
similar, but did not overlap completely, i.e., that the association of
fathers' use of food to control behavior is stronger than for
mothers', but that the associations of mothers' pressure to eat and
restriction of amount of food are stronger than for fathers'.
Together, these ﬁndings suggest that parents may play a role in
children's weight status that is important and independent of the
co-parent. The current best interventions on childhood obesity are
family-based, and the ﬁndings from this study add one more reason
to why fathers should be included in research on feeding practices
and children's weight status. Although mothers typically spend
more time per day with their children than fathers do (Drago, 2009;
Horowitz, 2015), the amount of time that fathers spend with children appears to be sufﬁcient to play a role in their children's weight
status.
Because the majority of the literature on PFP is cross-sectional, it
is important to note that PFP may contribute to children's weight
status, but it is also possible that PFP are in response to their children's perceived body size (e.g., pressuring a child to eat because
the child is perceived to be underweight; restricting the amount of
food because the child is perceived to be too heavy). While studies
have begun to address the causal direction of PFP and children's
weight status among mothers (Afonso et al., 2016; Campbell et al.,
2010; Jansen et al., 2014; Rhee et al., 2009; Tschann et al., 2015;
Webber, Cooke, Hill, & Wardle, 2010), very little research has
addressed this question for fathers. Understanding the causal direction of these relationships among parents would help expand
our understanding of the role that PFP play in keeping children at a
healthy weight.
We note that in adjusted analyses fathers' Spanish-language
acculturation was related to children's higher weight status, but
English-language acculturation was not, and may reﬂect their social, cultural and economic status as mostly immigrants, including
their perceptions about child-feeding and ideal weight (Cardel
et al., 2012; Ogden et al., 2010). Additionally, fathers' weight status was associated with children's weight status in each analysis.
Parental weight status is well established as a risk factor for children's weight status, and may be associated with their shared genetics and environment, or a combination of both that inﬂuence
children's eating and weight gain (Kral & Rauh, 2010). Moreover,
neighborhood and community-level factors such as proximity to
healthful food and social support may also impact fathers' feeding
practices. To improve current intervention practices, further
research with Mexican origin families should explore the associations of fathers' feeding practices and distal factors, such as proximity to affordable whole/unprocessed food, and family-based day
care provided by grandparents.
Limitations. The purpose of this cross-sectional study was to
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examine whether fathers' feeding practices are related to child
weight status after accounting for mothers' feeding practices. As a
result, no conclusions can be drawn about whether PFP inﬂuence
children's weight status, or whether PFP are responses to concerns
about children's weight status. Further, the ﬁndings of this study
cannot be generalized beyond Mexican American families in this
particular SES or immigrant status group; consequently, these
ﬁndings may or may not apply to other cultural or ethnic groups. In
addition, because we studied only children 8e10 years old, we
cannot generalize beyond this age range. Future research could
explore the associations of fathers' feeding practices and children's
weight status in different cultural and ethnic groups and children of
younger ages. Another limitation of this study is that those fathers
who responded may be a select group who had more time to
interact regularly with their child. The amount of time that each
parent spent feeding their child was not assessed, but may help
further explain why the associations between mothers' and fathers'
practices and children's weight status differ. Fathers in this study
were also typically the biological parent and resided with the
mothers and the child participating in this study, and may be
different than stepfathers or fathers who reside outside the home.
Future research could examine single-parent father households,
because the share of Latino single mother households (22%) and
single father households (24%) is about the same and is part of a
growing national trend in single-parent households (Livingston,
2013).
5. Conclusions
This study found that fathers' feeding practices contributed
uniquely to children's weight status. Findings suggest that when
both fathers and mothers are involved in child feeding, fathers'
feeding practices, in addition to mothers', matter in terms of children’ weight status. It is important to include fathers, and not just
mothers, in future family-based research and interventions aimed
at preventing obesity among school-aged children.
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