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Abstract

Healthful dietary intakes are crucial for stemming the current childhood obesity epidemic. We examined the dietary

intakes of 392 Michigan children aged 1–12 years. About 70% and 58% of children ate fruits and vegetables,

respectively, each day; 26% drank sugar-sweetened beverages; and 31% ate with a television on. Children's

vegetable intakes were significantly and moderately correlated with their parents' vegetable intakes (r = .34–.38),

but their fruit intakes were more related to their grandparents' fruit intakes (r = .31). Due to the relative

representativeness of our sample and similarities in eating patterns across the region, Extension professionals may

consider our study findings when designing tailored nutrition education programs for families in the midwestern

United States.
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Introduction

Childhood obesity has become a worldwide epidemic; the obesity prevalence was 18.5% in the years 2015–2016

among U.S. children aged 2–19 years (Skinner, Ravanbakht, Skelton, Perrin, & Armstrong, 2018). Regional data

tell a more specific story. Although the national average childhood obesity rate leveled off from 2003 to 2014

(Skinner et al., 2018), the childhood obesity rate in the midwestern United States increased over a similar time

period from 14.5% to 15.8% (National Conference of State Legislatures, 2016). In general, there is a relative

similarity in residents' eating patterns in the Midwest that applies, in part, to the important factor of fruit and

vegetable (F/V) consumption by children. Data from the Centers for Disease Control and Prevention illustrate this

point. The percentages of adults who consume F/V less than one time per day in Illinois, Indiana, Iowa, Michigan,

and Ohio range from 35.6% to 40.5% for fruits and 23.2% to 27.3% for vegetables (Centers for Disease Control

and Prevention [CDC], 2017b). The percentages of adolescents in grades 9–12 consuming F/V less than one time

per day in these states range from 36.1% to 44.7% for fruits and 35.1% to 42.3% for vegetables (CDC, 2017b).

Energy-related factors, including unhealthful dietary intakes, decreased physical activity, and short sleep

duration, contribute to the current childhood obesity epidemic (Han, Lawlor, & Kimm, 2010). As an example,
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young children's consumption of unhealthful foods increased from 1989 to 2008, resulting in an increase of total

energy intake of 109 kcal per day (Ford, Slining, & Popkin, 2013). The most important factor affecting children's

dietary intakes is the family eating environment, which includes parents' dietary intakes and the foods parents

provide to children (Fitzgerald & Spaccarotella, 2009). Parental modeling of eating habits can help shape

children's values and beliefs related to foods and eating behaviors (Kim, 2016; Palfreyman, Haycraft, & Meyer,

2015). Specifically, literature has shown an association between parents' and their children's intakes of F/V and

sweet foods (Fisk et al., 2011; Hebestreit et al., 2017). Moreover, large food portions served at home are

associated with children's daily energy intake, resulting in weight gain over time (Birch, Savage, & Fisher, 2015).

Conversely, making F/V available and accessible to children can increase their F/V consumption (Mathias et al.,

2012). Another factor negatively affecting children's dietary intakes is television viewing, which leads to an

increase in exposure to advertisements for high-energy, low-nutrient foods (Harrison, Liechty, & The Strong Kids

Program, 2012). Children who eat with a television on are more likely to eat more fast food and less F/V (Avery,

Anderson, & McCullough, 2017).

Many studies have been conducted to examine the association between children's and parents' dietary intakes.

However, findings have been mixed (Wang, Beydoun, Li, Liu, & Moreno, 2011). Additionally, we were unable to

find statistics on the dietary intakes among children aged 2–12 years in the midwestern United States. Given the

lack of data and the similarity in residents' eating habits across the region, we determined that studying dietary

intakes among children in Michigan could facilitate the future development of childhood obesity interventions in

the Midwest, including Extension programs. Therefore, to inform healthful dietary intake education in the

midwestern United States, we undertook a study aimed at (a) describing the dietary intakes in a typical week of

Michigan children aged 1–12 years, (b) examining the factors associated with children's dietary intakes, and (c)

exploring the relationship between child dietary intakes and adult participant dietary intakes.

Methods

Data Collection

Michigan State University regularly conducts the State of the State Survey (SOSS) of a random sample of 1,000

Michigan adults aged 18 years or older (Pierce, 2015). The survey involves the use of computer-assisted

telephone interviewing system technology to reach participants on their mobile or landline phones. From

February to December 2014, we collected data from families with at least one child aged 1–12 years as a

supplement to the SOSS. If multiple children in one family were eligible for our study, we randomly selected only

one child for participation. The SOSS data collectors contacted each adult participant to obtain information on the

selected child's demographics and dietary intakes. The university's institutional review board approved our study.

Measures

Demographics

All adult participants answered investigator-developed demographics questions assessing the associated child's

age; the adult participant's age, sex, ethnicity/race, marital status, employment status, education level, and

relationship to the child (i.e., father, mother, sibling, grandparent, cousin, aunt/uncle, or other relative); and the

family's annual income.
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Dietary Intakes and Habits

We used one 5-point item from the 2013–2014 National Health and Nutrition Examination Survey's diet behavior

and nutrition questionnaire to assess children's overall eating habits as ranging from poor to excellent (CDC,

2017a). Additionally, we adapted eight items from the Youth Risk Behavior Surveillance System (CDC, 2017c):

two assessing adult participants' F/V intakes; five assessing children's F/V, sugar-sweetened beverage, fruit juice,

and soda intakes; and one assessing children's frequency of eating with a television turned on during a typical

week. Each of these survey items had a response set of never, 1–3 times per week, 4–6 times per week, and

every day. The Cronbach's alpha assessing the internal consistency reliability was .63 for the four F/V items.

Data Analyses

We performed all data analyses using Stata/SE 14. We used descriptive statistics, including means, standard

deviations, frequencies, and percentages with survey-weighted estimations, to describe study variables. We

applied independent t-tests to examine the differences in dietary intakes between children and adult participants.

We conducted one-way analyses of variance to examine the factors associated with dietary intakes. We used chi-

square tests to examine the relationships between categorical variables and Pearson correlations to examine the

relationships between child and adult dietary intakes.

Results

Participants

Although the SOSS included a random sample of 1,000 Michigan adults, only those who had a child aged 1–12

years old were eligible to participate in our study. Therefore, 392 Michigan households participated. Adults' mean

age was 38.1 years (SE = 0.73, range = 18–92), and children's mean age was 6.2 years (SE = 0.20). As shown

in Table 1, 56.9% of adult participants were female, 62.4% were married, 58.9% were employed full-time,

20.6% were Black, and 4.9% were Hispanic. About 19.7% had not received any college education, and 16.8%

had an annual family income of less than $20,000. With regard to relationship to the participating child, nearly

half of the adult participants (45.2%) were mothers, 36.8% were fathers, and the remaining were adult siblings,

grandparents, aunts, or uncles.

Table 1.

Demographic Characteristics of Adult Participants (N = 392)

Variable

Sample

frequency

Estimated

population

percentagea

Sex (female) 206 56.9%

Ethnicity/race

Non-Hispanic White 289 64.9%

Non-Hispanic Black 57 20.6%

Non-Hispanic other race 26 8.9%
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Hispanic 16 4.9%

No information/missing information 4 0.7%

Marital status

Married/partnered 261 62.4%

Divorced/separated/widowed 47 11.9%

Single 83 25.5%

No information/missing information 1 0.2%

Employment

Full-time 234 58.9%

Part-time 58 15.7%

Not employed/retired 87 22.1%

No information/missing information 13 3.3%

Education

High school diploma or less 82 19.7%

Some college 136 37.1%

Bachelor's degree or higher 173 43.0%

No information/missing information 1 0.2%

Family annual income

≤$19,999 60 16.8%

≥$20,000 287 72.1%

No information/missing information 45 11.1%

Relationship to child

Father 155 36.8%

Mother 162 45.2%

Other (sibling, grandparent,

aunt/uncle)

74 17.8%

No information/missing information 1 0.2%

aAdjusting for weight on selection probabilities.

Dietary Intakes and Habits

Our findings indicated that 69.5% and 57.5% of children ate F/V every day and that only 2.5% and 3.5% never

had any. F/V intakes were significantly lower among adult participants (Ffruit = 28.92, p <. 001; Fvegetable =

3.20, p = .003). Additionally, 25.3% of the children drank sports drinks, punch, or other fruit-flavored sugared
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drinks more than three times per week, and 27.5% drank 100% pure fruit juice every day. Slightly more than a

quarter (26.6%) drank nondiet soda at least once a week. With regard to our question about television, we found

that 31.1% of children ate with a television on every day. Data related to dietary intake and television use are

shown in Figure 1. We also found that 29.5%, 48.3%, 17.3%, 3.5%, and 1.4% of adult participants rated their

child's overall eating habits as excellent, good, fair, not so good, or poor, respectively.

Figure 1.

Dietary Intakes and Television Use in a Typical Week (N = 392)

Factors Associated with Child Dietary Intakes

We found that White children as compared to Black children more frequently consumed fruits (M = 3.78 vs. 3.49,

p = .043) and less frequently consumed sugar-sweetened beverages (M = 1.96 vs. 2.31, p = .043) and fruit juice

(M = 2.55 vs. 3.07, p = .001). Additionally, children less frequently consumed sugar-sweetened beverages if

their corresponding adult participant was married or partnered (M = 1.86) versus divorced/separated/widowed

(M = 2.34, p = .005) or single (M = 2.42, p < .001). Also, children less frequently consumed sugar-sweetened

beverages if their corresponding adult participant had at least a bachelor's degree (M = 1.79) versus only a high

school diploma (M = 2.22, p = .003) or some college (M = 2.19, p = .001). Moreover, children from families with

the lowest incomes (≤$19,999) as compared to those from higher-income families (≥$20,000) more frequently

consumed sugar-sweetened beverages (M = 2.48 vs. 1.95, p < .001) and fruit juice (M = 2.92 vs. 2.57, p =

.017). Children's dietary intakes did not vary according to corresponding adult participants' employment statuses.

Age was significantly and positively correlated with children's frequency of consumption of sugar-sweetened

beverages (r = .16, p = .001) and nondiet soda (r = .27, p < .001) but was not significantly correlated with their

F/V intakes. Additionally, there was a significantly positive relationship between adult participants' perceived

quality of children's overall eating habits and children's age (r = .12, p = .022). Furthermore, older children

tended to eat more often with a television on (r = .13, p = .008). Adult participants' race, marital status,

employment status, education level, or family income did not significantly influence frequency of children's eating

with a television on.
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Relationships Between Adult and Child Dietary Intakes

Table 2 shows that adult participants' F/V intakes were positively correlated with children's intakes (rfruit = .16, p

< .001; rvegetable = .38, p < .001). Only children's age significantly influenced the correlation between child and

adult vegetable intakes, with a higher correlation for children aged 6–12 than those aged 1–5 (r = .51 vs. .27, z

= 2.73, p = .006). Children's fruit intakes were weakly correlated with their fathers' fruit intakes (r = .12, p =

.212) and mothers' fruit intakes (r = .05, p = .525) but moderately correlated with their grandparents' fruit

intakes (r = .31, p = .113). Children's vegetable intakes were moderately and significantly correlated with their

fathers' vegetable intakes (r = .38, p = .001) and mothers' vegetable intakes (r = .34, p = .001) but weakly

correlated with their grandparents' vegetable intakes (r = .16, p = .454).

Table 2.

Relationships of Adult and Child Dietary Intakes According to Demographics (N = 392)

Demographic

Fruits Vegetables

r p-value f r p-value f

Race

White .15 .057 280 .42 <.001 278

Non-White .20 .009 94 .25 .025 93

Marital status

Married 08 .262 251 .35 <.001 249

Nonmarried .26 .003 123 .43 <.001 122

Employment

Nonemployed .32 .002 92 .49 <.001 91

Other .12 .065 280 .36 <.001 278

Education

≥Bachelor's degree .12 .173 168 .36 <.001 167

Other .16 .032 207 .38 <.001 205

Child age

Aged 6–12 years .20 .015 201 .51 <.001 199

Aged 1–5 years .11 .151 174 .27 .001 173

Annual income

≤$19,999 .26 .08 57 .23 .064 56

$20,000–$59,999 .12 .278 110 .31 .001 109

≥$60,000 .15 .041 188 .44 <.001 189

Note. Bold type indicates statistical significance. r = Pearson correlation coefficient; f =
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frequency.

Discussion and Conclusion

In 2016, the population in the Midwest region was about 51% female and about 76% White, 10% Black, and 8%

Hispanic (U.S. Census Bureau, 2016); therefore, our study sample is relatively representative of the population in

the midwestern United States. Given the similarity in residents' eating patterns across the Midwest (CDC, 2017b),

the study results can be applied to help Extension professionals design education programs to promote healthful

eating habits among midwestern children, especially older Black children who are from low-income families or are

living with adults with low education levels. Programs are needed to help children increase F/V intakes and

reduce sugar-sweetened beverage consumption. Additionally, attention should be paid to reducing children's time

eating with a television on. Support for the need for such programs includes evidence showing that increasing F/V

intakes, decreasing sugar-sweetened beverages, and eating without a television on can help reduce childhood

obesity (de Ruyter, Olthof, Seidell, & Katan, 2012; Vik et al., 2013). One suggestion is to develop and implement

targeted school- and community-based nutrition interventions focused on increasing children's F/V intakes

(Alexander et al., 2016). Another suggestion is to provide nutrition education programs (Chipman & Litchfield,

2012) to parents and grandparents so that they will encourage their children to consume more F/V at family

meals.

Parental role modeling has been reported to be associated with children's F/V intakes (Draxten, Fulkerson,

Friend, Flattum, & Schow, 2014). However, our study found that children's parents more likely affected their

vegetable intakes than their fruit intakes, and this correlation became stronger as children got older. Therefore,

Extension professionals may consider focusing on educating both children and parents to increase children's

vegetable intakes. In line with previous research (Ontai, Williams, Lamp, & Smith, 2007), our study results also

suggest the need to provide tailored training programs to parents so that they are able to change feeding

practices to overcome children's resistance to eating healthful foods. The moderate correlation between children's

fruit intakes and grandparents' fruit intakes, although nonsignificant due to small sample size (32 grandparents),

may indicate that grandparents are involved in purchasing fruits and serving fruits to their grandchildren. More

research is needed to confirm this relationship.

Although our study provides Extension professionals with valuable information for designing future education

programs, the use of adult-report measurements limits its extent. Reporting and recall biases may exist because

adult participants may not have remembered what their children ate or known what their school-aged children

ate at school. Moreover, literature shows that adult participants usually underestimate their own dietary intakes

by about 20% (Freedman et al., 2014), and this percentage may increase when reporting children's dietary

intakes. Despite these limitations, our findings can inform Extension professionals' efforts to promote healthful

eating habits among children in the Midwest and thereby contribute to reducing the high childhood obesity rate.
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