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Abstract

Objective We examined the association between parent and child fruit and vegetable (F&V) intake, physical activity (PA),
and body mass index in an ethnic minority and low-income sample. Methods The study sample consisted of 86 children ages
5-7 years (80% Hispanic) and their parents. Three parent health variables (healthy weight, recommended F&V servings per
day, and recommended weekly PA) were used to create a healthy role model index. Associations between the parent index
and corresponding child health behaviors and weight were examined. Results Most parents (53.5%) were not healthy role
models, 30.2% were limited healthy role models, 16.3% were good role models, and none were excellent role models; most
parents and children did not meet guidelines for healthy weight, F&V intake, and PA. Parents who scored higher on the
index were more likely to have children with higher levels of F&V. Furthermore, parents who had a healthy weight were 3.7
times more likely to have a child who had a healthy weight. Additionally, parents who were consuming the recommended
servings of F&V per day were 10 times more likely to have children who were also consuming the recommended servings
of F&V per day compared to parents who were not consuming the recommended servings of F&V per day. Conclusions
for Practice These findings suggest the important role of parental modeling of healthy behaviors to their young children
among minority/low-income families. Parents may serve as an important mechanism of change for children’s health status
by increasing their own healthy lifestyle behaviors.
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Signiﬁcance important mechanism of change on their children’s health
by increasing their own healthy lifestyle behaviors.
What is already known on this subject? Pediatric obesity is a

significant public health concern. Parental obesity increases

the risk of pediatric obesity into adulthood. What this study
adds? Findings highlight the important role of parental mod-
eling of healthy behaviors to their young children among
minority/low income families. Parents can serve as an
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with Child Weight and Health Behaviors

Public Health Concern of Pediatric Obesity

Pediatric obesity represents a significant public health con-
cern, with epidemiological research indicating that 31.8% of
children between the ages of 2 and 19 years are overweight
or obese (Ogden et al. 2014). Rates of pediatric overweight
and obesity are especially high among children from racial
and ethnic minority backgrounds with recent estimates as
high as 38.9% (Ogden et al. 2014). Demographic variables
associated with racial and ethnic minority status, such as
poverty level, access to fresh foods, and high saturation of
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fast-food restaurants in low socioeconomic (SES) communi-
ties, are also associated with increased rates of pediatric obe-
sity (Morland et al. 2006; Powell et al. 2007). For example,
children living in high poverty neighborhoods have a 50%
higher chance of being overweight than those not living in
poverty (Delva et al. 2006). Furthermore, parental obesity
increases the risk of pediatric obesity into adulthood with
overweight children who have an obese parent having twice
the risk of becoming an obese adult (Whitaker et al. 1997).
However, few studies have examined the influence of par-
ents on obesity and related health behaviors among young
children from ethnic minority and low-income backgrounds
(Kumanyika and Grier 2006).

Recommended Healthy Practices

To help reduce rates of obesity, the U.S. Department of
Health and Human Services (USDHHS 2008) and the
Department of Agriculture (USDA; McGuire 2011) devel-
oped research-based guidelines for healthy weight, nutrition,
and physical activity, as indicated below:

Weight

Children with a body mass index (BMI) between the 85th
and 95th percentile are considered overweight, and > the
95th percentile are considered obese (Barlow and Dietz
1998). For adults, a BMI score between 25 and 29.9 kg/
m? is considered overweight, and > 30 kg/m? is considered

obese (NHLBI 1998).
Nutrition

The USDHHS and USDA recommended that children and
adults eat five or more servings of fruits and/or vegetables
(F&V) per day (McGuire 2011). The U.S. national aver-
age for consuming the recommended F&V is 1% for adults
and 2% for children (USDHHS 2010) indicating that the
vast majority of children and adults do not meet the recom-
mended amounts of F&V.

Physical Activity (PA)

The U.S. Department of Health and Human Services (2008)
states that children and adolescents should engage in at least
60 min of daily PA. Furthermore, the 60 min of PA should
be either moderate (e.g., brisk walking, bicycling at less than
10 miles per hour) or vigorous (e.g., running, swimming
laps) in intensity and should include vigorous PA at least
3 days per week (USDHHS 2008). For adults, recommen-
dations are for at least 150 min of moderate or vigorous PA
per week (USDHHS 2008). In the United States, <20% of
adults meet the recommended PA guidelines, and <20% of

@ Springer

adolescents meet the youth guidelines (State of the Plate
2010). Additionally, only 42% of children ages 6-11 years
have at least 1 h per day of moderate to PA (Troiano et al.
2008).

Parents as Role Models

Previous research has shown an association between parental
modeling of F&V intake and their child’s F&V intake. For
example, research has demonstrated in a sample of middle-
class non-Hispanic white 5-year-old females that higher lev-
els of reported F&V intake in their mothers was associated
with higher levels of girls’ F&V intake (Fisher et al. 2002).
Vereecken et al. (2010) focused on non-Hispanic white fami-
lies and found a positive association between children and
parents F&V intake; however, weight was not examined.

Similar to the effect of parent modeling of F&V intake,
parent modeling of PA (i.e., engaging in more PA) has been
shown to be positively associated with children’s PA lev-
els. For example, in a sample of middle-class non-Hispanic
white 4-7-year-old children, those with physically active
mothers were two times as likely to be active compared
to children of inactive mothers (Moore et al. 1991). Fur-
thermore, research has demonstrated that middle-class
5-year-old non-Hispanic white girls living with parents who
reported low PA levels and high-caloric dietary intake had
significantly higher BMI and skinfold thickness than girls
living with parents with high PA levels and lower-caloric
dietary intake (Davison and Birch 2002).

A few studies have shown Hispanic youth engage in less
PA overall, are sedentary when their parents are sedentary,
and receive less parental support to be active (Ruiz et al.
2011; Hoefer et al. 2001). Despite the documented relation
between parent and child PA, relatively few studies have
included children and families from low-income, ethnic
minority backgrounds, and none examined the combination
of parental BMI, PA, and F&V intake as a single index of
healthy role model status.

Purpose of Study

Given the association between healthy lifestyle habits (i.e.,
healthy eating and PA) and lifelong wellbeing (Matheson
et al. 2012), the purpose of this study was to address signifi-
cant gaps in the pediatric obesity literature by examining the
relationship between child and parent BMI, F&V consump-
tion, and PA levels in a sample of families primarily from
minority and low-income backgrounds. We hypothesized
that the majority of children and their parents would not
meet recommended guidelines. We also predicted that par-
ents who were “healthy role models” would be more likely
to have children who ate more F&V, had greater levels of
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PA, and had lower BMI z-scores compared to parents who
were less healthy role models.

Methods
Procedures

Participants were recruited from two elementary schools
as part of a larger school-based intervention study to pre-
vent obesity in which students at one school received an
active intervention. The current study combines baseline
data from all participants at both schools. Following insti-
tutional review board approval, letters introducing the study
were distributed to all parents of children in Kindergarten
and 1st grade classrooms (N = approximately 600). Forms
indicating that parents were interested in the study were
returned by 234 parents. A research associate then contacted
interested families to schedule a study visit. One parent and
one child from each family were consented during the study
visit (N=_86). The schools were located in predominately
low-income (56% on free/reduced lunch) neighborhoods in a
southeastern metropolitan city. A majority (98%) of parents
identified themselves and their child as being from an ethnic
minority background (see Table 1).

The study sample (N =86) was representative of the com-
munity and school population in terms of income and ethnic
minority background. Since this was a pilot study and feasi-
bility study, our aim was not to recruit a very large sample
of children at the two schools.

Measures
Child and Parent Anthropometrics

Parent and child height and weight were measured by cali-
brated stadiometer (Seca 214; Seca North America East,
Hanover, MD) and portable digital scale (Tanita Model
BC551; Tanita Corp of America, Arlington Heights, IL) in
triplicate by trained research staff and then used the mean
height and weight to calcualte BMI (weight in kg/height in
meters squared) for both parents and children; child BMI
scores were transformed into z-scores based on national
norms (Kuczmarski 2000).

Child and Parent Dietary Intake

Assessment of parent and child dietary intake was obtained
by a 24-h dietary recall which has been shown to be a valid
measure of dietary intake (Block 1982; Johnson et al. 1996).
Research associates trained by a nutritionist administered

Table 1 Demographics

Parent (%) N=286 Child (%) N=86

Race/ethnicity
Hispanic White 80.2 80.2
Hispanic Caribbean Black 11.6 9.3
American Indian/Alaskan Native 23 35
Non-Hispanic White 23 23
Caribbean Black 23 23
Asian 1.2 1.2
African American - 1.2
Parent country of birth
Honduras 23 -
Cuba 21 -
Nicaragua 20 -
Other 36 -
Sex (female) 86 59.3
Children with free or reduced lunch - 56
Child grade (Kindergarten) - 38.4
Parental education (completed high school or less) 61.4
Mean (SD) Mean (SD)
Age (years) 35.40 (6.72) 6.71 (.56)

Total family income

$30,414.84 ($25,654.56) -

Only a subset of parents reported total family income (N=71), child race (N="77), and parent race (N=74)

@ Springer



946

Maternal and Child Health Journal (2019) 23:943-950

two 24-h dietary recalls to the parent and child, respectively.
Parents were asked to recall and describe foods and drinks
consumed at each meal during the previous day including
portion sizes. Pictures of portion sizes were provided to aid
in estimation. Children also completed 24-h dietary intake
recalls for intake over the previous day with the help of their
parent who confirmed accuracy of their child’s report or
provided information about the child’s intake if the child
could not recall (Block 1982). In the case that the child’s
report was discrepant with the parent’s report, the parent’s
report was used. Consistent with previous research (Mink
et al. 2010), a research associate entered the collected meal
information for the 24-h period into Nutritionist Pro-V
(Axxya Systems 2006), a nutrition analysis software. Child
and parent F&V intake (servings per day) was used as a key
measure of dietary behavior given the USDHHS and USDA
daily serving recommendations (McGuire 2011) at the time
this data was collected.

Child and Parent PA

Child PA was assessed via accelerometetry. Each child
wore a uniaxial accelerometer (Lifecorder, Suzuken Co.
Ltd, Japan) on their waist belt for 7 days. Participants were
instructed to wear the accelerometer device from the time
of awakening until just before bedtime, and to remove the
device while bathing or swimming. The device provided
activity data in 4 s epochs over 2-min periods as levels of
intensity. Intensity levels range from zero to nine with zero
being no activity. The intensity of a 2-min period is meas-
ured as the most frequent intensity recorded during the 30
four-second epochs in that 2 min. Accelerometry data was
analyzed to exclude non-active/sleep time and mild levels
of exertion, thereby including only moderate to vigorous
PA. To increase the validity of PA data, it is recommended
that days with maximum hours of wear time be included
(Migueles et al. 2017). Non-wear/sleep time is defined as 40
consecutive minutes of zero activity recording. Donaldson
et al. (2016) showed that 4 valid days of measurement are
comparable to 1 week. Therefore, the 4 best days (i.e., days
with the most data recorded) of the 7 days worn were used
in the analyses.

Parent PA levels were assessed via the modifiable activity
questionnaire, which assesses previous 12-month PA dur-
ing leisure and work and has been shown to be reliable and
valid (Kriska et al. 1990; Pereira et al. 1997). Participants
were asked to provide information on the number of months,
times per week, and duration in a day that they participated
in a list of common activities and any other activities that
may not have been listed. Total time participating in the
activity and time spent participating in moderate to vigorous
PA was calculated.
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Data Analysis Plan

All analyses were conducted using SPSS 22. Descriptive
analyses were conducted for child zZBMI, parent BMI, child
and parent F&V intake (servings per day), child daily min-
utes of moderate to vigorous PA, and parent weekly minutes
of moderate to vigorous PA. A healthy parental role model
index score was calculated by the sum of the three dichoto-
mous (0=No, 1 =Yes) health status indicators: (1) healthy
BMI; (2) recommended servings of F&V per day; and (3)
recommended minutes of moderate to vigorous PA. Parents
were classified as “unhealthy” role models (score of 0),
“limited healthy” role models (score of 1), “good healthy”
role models (score of 2), or “excellent healthy” role mod-
els (score of 3). Regression analyses between the parental
role model index and child zBMI scores, F&V intake, and
PA, respectively, were examined. Odds ratios examined the
relationships between each health status indicator for both
parent and child.

Results
Preliminary Analyses

Nine families had missing data on at least one variable.
According to Little’s MCAR test, data were missing com-
pletely at random (X2 =31.75, p>.05). Outlier analyses were
conducted and no outliers were found. No significant asso-
ciations between outcome variables and demographic vari-
ables were found and therefore no covariates were included
in the analyses.

Parental Role Modeling and Child Health Outcomes

A majority of parents (54%) were classified as unhealthy
role models and did not meet the recommendations for
BMI, F&V or PA; 30% of parents were classified as lim-
ited healthy role models; 16% of parents were classified as
good healthy role models; and none of the parents in the
sample were classified as excellent healthy role models (see
Table 2).

Descriptives for individual parent and child health status
indicators are included in Table 2. Most parents and chil-
dren did not meet the guidelines for healthy weight (87%
and 43%, respectively), F&V consumption (89% and 91%,
respectively), or PA (68% and 83%, respectively). A sig-
nificant association was found between the healthy parent
role model index score and child-reported F&V intake,
F(1,77)=4.96, p=.029, indicating that parents who were
healthier role models had children with higher F&V intake.
No associations were found between the healthy parent role
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model index score and child zZBMI F(1,84)=.16, p=.69, or
child PA F(1,70)=.05, p=.82, respectively (see Table 3).
Several significant associations were found between indi-
vidual parent health status indicators (i.e., healthy weight,
meets recommended F&V and PA guidelines) and corre-
sponding child health status indicators (see Table 4).
Parents who were a healthy weight were 3.7 times more
likely to have a child who had a healthy weight compared to
parents who did not have a healthy weight. Similarly, parents
who were consuming the recommended servings of F&V per
day were 10 times more likely to have children who were
also consuming the recommended servings of F&V per day

Table 2 Descriptive analyses

compared to parents who were not consuming the recom-
mended servings of F&V per day. However, no significant
association between parents and children meeting the recom-
mended amount of PA per day were found.

Discussion

We found most of the parents and nearly half of the children
were in the overweight or obese ranges. These high rates
illustrate the need for obesity interventions among young,
ethnic minority children and their families. Consistent with

Parent mean (SD) N=86 Child mean (SD) N=86

BMI 29.37 (5.87) .94 (1.11) z-score
Percent overweight or obese 87% 43%
F&V Intake (# of F&V/day) 2.12 (2.60) 2.37 (2.23)
Percent not meeting F&V recommendations 89% 91%
Amount of moderate to vigorous activity 185.69 (277.68) min/wk 35.76 (20.76) min/day
Percent not meeting PA recommendations 68% 83%
Parent (%)
Unhealthy role model (0/3) 53.5
Limited healthy role model (1/3) 30.2
Good healthy role model (2/3) 16.3
Excellent healthy role model (3/3) 0
Table 3 Associations between B B(SEB)  95%Cl Model R>  F test statistic
healthy parent role model index
and child health outcomes Dietary intake
Child daily fruit and vegetable intake 25 .08 (.04) .009, .157 .06 4.96*
Anthropometrics
Child zZBMI -.04 -.03(07) -.18,.12 .002 .16
Physical activity
Child daily minutes in moderate to .03 .001 (.004) -.008,.01 .001 .05
vigorous activity
*p<.05
jl'ab.le.4 Associations between N (86) OR 95% CI
individual parent health status
indicators and corresponding Dietary intake
child health status indicators Parent meets recommended daily fruit and vegetable intake 9 10.05%* 1.74,57.90
Anthropometrics
Parent healthy weight 19 3.70% 1.13, 12.50
Physical activity
Parent meets recommended daily minutes in moderate to vigor- 26 1.81 49, 6.70

ous activity

*Signifies a statistically significant odds ratio at p <.05
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prior work in Caucasian samples, we also found that most
parents and children did not meet the F&V and PA recom-
mendations (Kim et al. 2014; Troiano et al. 2008; USDHHS
2010; State of the Plate 2010). Our findings replicate and
extend such findings by including a young mostly Hispanic
sample. Additionally, we found that child weight was not
related to meeting F&V and PA recommendations. Given
the documented relationship between meeting recommended
guidelines and health problems (Huang et al. 2011; Janssen
and Leblanc 2010), it is important to find ways to improve
adherence to F&V and PA recommendations in America’s
largest growing minority sample.

Parents considered healthy role models were more likely
to have a child with higher F&V intake. These results are
consistent with previous research on the relation between
parental and child consumption of F&V in primarily white,
non-Hispanic populations (Fisher et al. 2002; Wardle et al.
2005). Moreover, parents who met the criteria for positive
health status indicators (i.e., healthy weight and meeting
daily F&V recommendations) were more likely to have
children who also had these respective positive health sta-
tus indicators. Thus, the combination of healthy role mod-
eling behaviors is associated with child healthy habits (i.e.,
increased child F&V consumption) but also parents who
meet criteria for individual recommendations impact their
child’s healthy habits in that domain. It could be the case
that children who have a healthy weight are meeting the
recommendations for F&V consumption and PA. However,
no significant association was found between BMI and
F&V consumption, and PA, respectively, in this sample.
This highlights an important association between childhood
obesity and parental role modeling and is a potential target
for intervention. Given the low rates of adherence to recom-
mendations in this sample, these findings suggest that target-
ing parents of young children to improve their own dietary
intake and PA may be a useful strategy to help improve their
children’s health behaviors and BMI.

The parent healthy role model index was not significantly
related to child zBMI or PA. Given the young age of the chil-
dren in the current sample, parents’ unhealthy behaviors may
not yet be reflected in their child’s weight or amount of PA.
However, the parent healthy role model index was associated
with child F&V intake, which has been found to be related
to child weight (Epstein et al. 2001). A longitudinal study to
assess the impact of parental healthy role modeling in early
childhood on later child health factors would help explore
this possible relation further.

Results have important clinical implications, such as
promoting increases in parent F&V consumption and PA in
interventions as a means of increasing F&V intake in chil-
dren to reduce the risk of child obesity. Other research also
suggests parents serve as role models and reinforce healthy
eating and PA in their children (Epstein et al. 2001; Foster
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et al. 2005; Wyse et al. 2011; Bere et al. 2005). Interventions
that aim to improve child health outcomes via parental fac-
tors have been shown to be effective but have not focused
solely on parent F&V intake or parent PA (Wyse et al. 2011;
Bere et al. 2005). A telephone intervention used by Wyse
et al. (2011) focused on parental modeling, but parent F&V
consumption was not measured. Findings from Wrotniak
et al. (2004) showed that parents who lost weight had chil-
dren who did better in family-based behavioral weight con-
trol programs for overweight children than parents who did
not lose weight. Therefore, future research should examine
in the context of a randomized controlled trial the extent
to which increases in parental F&V consumption and PA
results in positive child health outcomes.

Furthermore, current obesity interventions focus on many
different components (e.g., limiting fats, reducing calories,
increasing PA, and limiting sedentary activity) for both par-
ents and children that may require drastic changes to daily
lifestyle. Previous research has found that when treatments
are simplified, adherence is improved (Haynes et al. 2002).
Having too many goals to work on at once for both parents
and children and goals that require drastic changes may be
overwhelming and difficult for families to achieve (Fos-
ter et al. 2005). Given the relation between parent healthy
behaviors and child F&V consumption, an intervention for
parents of young children that solely focuses on increasing
parent F&V consumption and PA may be more feasible for
families and cost efficient.

Study Strengths and Limitations

Strengths of the study include the focus on young ethnic
minority children, the examination of parental and child
BMI and health behaviors, the use of validated self-report
procedures for assessment of dietary intake and PA, and the
use of accelerometry for objective assessment of PA in the
children. However, several limitations should be consid-
ered when interpreting the findings. First, this study used a
cross-sectional design and therefore causal inferences can-
not be made. Second, the parental dietary and PA data were
self-report measures and are subject to rater bias. While
these methods have been previously validated, inclusion of
more objective measures (e.g., accelerometery) would help
corroborate self-report data. Third, although the healthy
parental role model index used in the analysis has clear
face validity, more data is needed to confirm the criterion-
related validity of the index. Additionally, future research
that aims to focus on nutrition in particular, would bene-
fit from including a more thorough indicator of nutrition,
such as the Healthy Eating Index (Guenther et al. 2014).
Fourth, the sample was 90% Hispanic and therefore the
findings may only generalize to this subgroup of minorities.
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However, Hispanics are America’s largest growing minor-
ity sample. Lastly, although interest forms were sent home
to 600 families, and 234 of these families expressed inter-
est, only 86 families were consented and participated in the
study. Although, these 86 families were representative of
the school and community demographics. Additionally,
given that this was part of a pilot study, the sample size was
relatively small, and some findings may not have been sig-
nificant due to limited power. Furthermore, this small sam-
ple size may have led to overestimated OR’s. The literature
would benefit from additional studies with a larger sample
of similarly high-risk families.

Conclusions

Despite these limitations, this study illustrates the associa-
tion of parent and child BMI and F&V intake, indicating the
potential effect of parental modeling on their young chil-
dren’s weight and F&V intake. Studies of family behavioral
lifestyle interventions for child obesity focus on measur-
ing children’s weight outcomes and places less emphasis
on parental health and lifestyle behaviors. Thus, interven-
tions for pediatric obesity may benefit by targeting parental
weight, diet, and PA in future randomized controlled trials.

Implications for Research and Practice

Future research should examine in the context of a ran-
domized controlled trial the extent to which increases in
parental F&V consumption and improved BMI results in
positive child health outcomes. Clinically, interventions
should focus on promoting increases in parent F&V con-
sumption and PA as a means of increasing F&V intake in
children to reduce the risk of child obesity. Focusing on par-
ents may be more practical for families to implement and
cost efficient.
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