1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Health Promot. Author manuscript; available in PMC 2021 July 13.

-, HHS Public Access
«

Published in final edited form as:
Am J Health Promot. 2021 May ; 35(4): 514-524. doi:10.1177/0890117120968654.

Sociodemographic Predictors of Adherence to National Diet and
Physical Activity Guidelines at Age 5 Years: The Healthy Start
Study

Traci A. Bekelman, PhD, MPH1-2, Katherine A. Sauder, PhD12:3, Bonny Rockette-Wagner,
PhD#, Deborah H. Glueck, PhD13, Dana Dabelea, MD, PhD1-2:3

1Lifecourse Epidemiology of Adiposity and Diabetes (LEAD) Center, Colorado School of Public
Health, Aurora, CO, USA

2Department of Epidemiology, Colorado School of Public Health, Aurora, CO, USA

3Department of Pediatrics, School of Medicine, University of Colorado Anschutz Medical Campus,
Aurora, CO, USA

4Department of Epidemiology, University of Pittsburgh, PA, USA

Abstract

Purpose: To assess adherence to the 2015-2020 Dietary Guidelines for Americans and 2018
Physical Activity Guidelines, and identify sociodemographic predictors of adherence among
children.

Design: Cross sectional.
Setting: Colorado, United States.
Participants: Children aged 5 (n = 482).

Measures: Sex, race/ethnicity, maternal education, maternal employment, maternal subjective
social status and household income were assessed via questionnaires. Diet was assessed via 2
interviewer-administered 24-hour dietary recalls. Physical activity was objectively-measured with
accelerometry for 7 days. Adherence was defined as a Healthy Eating Index-2015 score of =70
and/or =6 hours/day of light, moderate and vigorous activity.

Analysis: For each predictor, logistic regression was used to estimate odds ratios for adherence
to the diet guidelines only, the activity guidelines only or both guidelines.
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Results: In the full sample, 29% of children were non-adherent to both guidelines, 6% adhered
to the dietary guidelines only, 50% adhered to the activity guidelines only and 14% adhered to
both. Girls had a 41% lower odds of adhering to the physical activity guidelines than boys (p =
0.01), after adjustment for race/ethnicity, household income and maternal education level,
perceived social status and employment status.

Conclusion: Efforts to improve the health of young children should promote adherence to the
Dietary Guidelines for Americans among all children. Targeted interventions that increase physical
activity among girls may help to mitigate health disparities.

Keywords

Dietary Guidelines for Americans; Physical Activity Guidelines; young children; health
disparities; Healthy Eating Index; sex differences

Purpose

Early childhood is a critical time to develop healthy lifestyle behaviors.! Dietary intake,
physical activity and sedentary behaviors in early childhood have been linked to adiposity,
bone and skeletal health, cognitive development, cardiometabolic outcomes and
psychological well-being.2=8 Lifestyle behaviors developed in early childhood also provide a
foundation for lifestyle behaviors in later life. The types and quantities of foods and
nutrients consumed in early childhood show strong tracking into later childhood,
adolescence and adulthood,”-8 even after adjustment for age-appropriate increases in energy
intake.® Similarly, physical activity and sedentary behaviors in early childhood track into
adolescence.? Thus, establishing healthy lifestyle behaviors in early childhood has important
health implications across the life course.

One indicator of healthy lifestyle behaviors in early childhood is the degree of adherence to
age-specific diet and physical activity guidelines.1911 The 2015-2020 Dietary Guidelines for
Americans provide evidence-based recommendations for daily energy, nutrient and food
intake to support overall health and reduce the risk of chronic disease.1! Previous studies
indicate that adherence to federal dietary guidance is low among young children,12.13
although most of these studies focus on older versions of the guidelines.141> The 2018
Physical Activity Guidelines provide recommendations for the type and intensity of physical
activity to promote optimal health.19 The 2018 Guidelines are the first to include physical
activity recommendations for children under age 6 years!?; thus few studies have assessed
adherence to federal physical activity guidance in early childhood. Further, no studies have
assessed adherence to both the most recent Dietary Guidelines for Americans and Physical
Activity Guidelines in a single cohort of children; therefore, the proportion of children who
adhere to both guidelines or neither guideline is unknown.

Identifying sociodemographic predictors of adherence to diet and physical activity
guidelines among young children is important for preventing health disparities in early life.
The recent release of federal physical activity guidance among children under age 6 years0
provides a novel opportunity to investigate sociodemographic factors associated with
adherence among children aged 5 and under. For diet, previous studies that evaluated
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sociodemographic predictors of adherence to the guidelines among young children used
older versions of the guidelines, considered only a limited number of sociodemographic

predictors, or included children ages 2 to 18 years, but did not disaggregate findings by age.
12,16

The objectives of this study among children 5 years of age were to (1) assess adherence to
the 2015-2020 Dietary Guidelines for Americans and 2018 Physical Activity Guidelines and
(2) identify sociodemographic predictors of adherence. Using data from the Colorado
Healthy Start study, we assessed the association between adherence and 6 individual,
maternal and household sociodemographic characteristics that have been previously linked
to children’s growth and development.17-21 Children were categorized as adherent or not
adherent based on their Healthy Eating Index-2015 (HEI-2015) score and time spent in
objectively-measured light, moderate and vigorous physical activity. This study is one of the
first to examine adherence to federal physical activity guidance in early childhood, and
which groups of children are most vulnerable to low adherence. We build on previous
studies that described adherence to the dietary guidelines only by investigating the
proportion of children who are non-adherent to either guideline or adhere to both guidelines.
Our findings will inform the development of health promotion strategies to increase
adherence to federal guidance on diet and physical activity among young children, and help
policy makers prioritize the most critical areas of concern.

Design and Sample

Measures

We used data from the Healthy Start study, a Colorado prospective pre-birth cohort study
that recruited 1410 socioeconomically and ethnically diverse pregnant women from 2009 to
2014 and is currently following offspring postnatally. Healthy Start collected measures of
child, maternal and household sociodemographic characteristics, children’s dietary intake
and objectively measured physical activity. Women participating in Healthy Start completed
research visits during pregnancy and at delivery. Mother-child dyads were invited to
participate in a research visit at age 5 years (mean 4.6 years, SD 0.4 years). Children age 5
years were selected as the focus of the study because early intervention is critical in
supporting healthy diet and physical activity across the life course, and because there is a
gap in the literature related to adherence to the Physical Activity Guidelines and related
disparities among children younger than age 6. The Healthy Start study was approved by the
Colorado Multiple Institutional Review Board (Protocol #09-0563), and women provided
written informed consent for themselves and their offspring.

Sociodemographic variables.—Sociodemographic data were collected at enrollment,
delivery and the 5-year visit. Mothers reported child sex, child race/ethnicity, maternal
highest level of education, maternal employment status and annual household income.
Maternal perceived social status at the 5-year visit was assessed with the MacArthur Scale of
Subjective Social Status.1® The MacArthur Scale includes an image of a 10-rung ladder and
respondents are queried about their position on the ladder relative to others in the US.
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Diet and physical activity assessments.—At age 5 years, energy intake, nutrient
intake and the types of foods and beverages consumed were assessed via 2 interviewer-
administered 24-hour dietary recalls (1 weekday, 1 weekend) with mothers as proxy-
reporters for children’s intake. Trained staff at the University of North Carolina administered
the dietary recalls by phone in English or Spanish. The 24-hour dietary recall, with parents
as proxy-reporters for their children, has been validated against doubly labeled water among
children age 4-14 years and their parents.22 Doubly labeled water is an objective measure of
total daily energy expenditure and is considered to be the gold standard for energy intake
estimates in stable weight individuals.?3 Dietary data were processed by the University of
North Carolina using Nutrition Data System for Research (NDSR) software. At age 5 years,
free-living physical activity was objectively measured with a waist-worn Acti-Graph
accelerometers (model wGT3X-BT, Pensacola, FL). Accelerometers are a reliable and
accurate measure of physical activity among children under free-living conditions.24
Mothers or fathers were trained to use the accelerometers on their child prior to use.
Participants were instructed to wear the monitors during waking hours (except swimming/
bathing) for the 7 consecutive days following the research visit. Data were collected in 1
second increments at a rate of 30 hertz and converted to vector magnitude-based
accelerometer counts expressed as counts per minute using Actilife software. Output files
were uploaded into SAS version 9.4 and processed using a modified version of the code
developed by the National Cancer Institute.2> Monitor non-wear was identified as 60
consecutive minutes of non-movement with an allowance of up to 2 minutes with movement.
Records with at least one day of valid wear were included in the analyses. Valid days were
defined as those with =8 hours of wear time.26 Accelerometer count-based cut points
validated for triaxial actigraph monitor use in preschool children were used (Light: 820 to
<3908; Moderate: 3908 to <6112; Vigorous =6112).27 Examples of the types of activities for
each intensity level include walking slowly or playing catch (light activity), roller skating or
riding a bike with light effort (moderate activity) and running or playing in a family soccer
game (vigorous activity).

Adherence to the 2015-2020 Dietary Guidelines for Americans.—The Healthy
Eating Index-2015 (HEI-2015) was used to estimate children’s degree of adherence to the
2015-2020 Dietary Guidelines for Americans.28 Dietary recall data were used to calculate
individual scores on the HEI-2015 per established protocols.2® In the most recent version of
the index (HEI-2015), individual diets were scored based on intake of 11 food categories
(e.g., total fruit, whole fruits, total vegetables, greens and beans, whole grains, refined
grains, dairy, total protein foods, seafood and plant proteins, added sugars, saturated fats); 1
nutrient (sodium) and 1 nutrient ratio (fatty acid ratio). Children received scores between 0
and 100, with higher scores representing better adherence to the 2015-2020 Dietary
Guidelines for Americans.?® A density approach (cup or ounce equivalents per 1,000 kcal)
was used to compute scores for each HEI-2015 component. The exceptions were fatty acid
ratio, which was a unitless measure, and added sugars and saturated fats, which were
reported as a percent of total daily energy intake. The HEI-2015 is based on energy-adjusted
intake, which accounted for any sex-based differences in energy requirements between boys
and girls.
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Guided by the approach of Krebs-Smith and colleagues, children with an HEI-2015 score of
70 or greater were categorized as adherent to the Dietary Guidelines for Americans.28
Scores equal to or greater than 70 were considered as adherent, even though they fell short
of the maximum score of 100, because HEI-2015 scoring was designed to allow for
improvement, even among those with higher adherence to the Guidelines.28

Adherence to the 2018 Physical Activity Guidelines.—The 2018 Physical Activity
Guidelines recommended that children aged 3 to 5 years “be physically active throughout
the day.”10 In the present study, adherence was defined as greater than or equal to 6 hours
per day of activity of any intensity (light, moderate, vigorous).1? This cut-off was based on
recommendations in the Scientific Report of the 2018 Physical Activity Guidelines
Committee.29 For children aged 5, the Committee concluded that “important public health
benefits would result if children, who fall below the median level for device-based measured
total physical activity, increased their activity to at least the median” (Part F, Chapter 7, p. 6).
29 Median total daily physical activity in Healthy Start at age 5 was just above 6 hours.

The eligible cohort for the proposed analysis included mothers and children with complete
data on sociodemographic characteristics, dietary intake at the 5-year visit and at least one
complete day of accelerometry data at the 5-year visit. Of the 1410 pregnant who were
enrolled in Healthy Start prior to 2015, 778 mother-child dyads had returned for the 5-year
follow-up visit at the time the current analysis was conducted. Of the 778 dyads, 23% (n =
179) were excluded for missing physical activity data, 8% (n = 66) were excluded for
missing dietary data, and 4% (n = 31) were excluded for missing sociodemographic data. Of
the 502 dyads with complete data at the 5-year visit, 3% (n = 20) were excluded because the
child was age 6 years or older at the time of the visit, and the Physical Activity Guidelines
are different for children age 6 years.

Participants were categorized into 4 groups: (1) non-adherent to both guidelines, (2)
adherent to 2015-2020 Dietary Guidelines for Americans only, (3) adherent to the 2018
Physical Activity Guidelines only, or (4) adherent to both guidelines. The Cochran-Mantel-
Haenszel test3? was used to determine whether group membership was associated with
sociodemographic factors. The Cochran-Mantel-Haenszel test3? with modified ridit scores
was used to determine whether group membership was associated with income because
income is an ordered predictor. Sociodemographic factors included categorized child sex
(male or female); child race/ethnicity (Non-Hispanic white [NHW], Hispanic, Black/African
American or other); mother’s highest level of education (college degree or no college
degree); mother’s employment status (employed or not employed) and annual household
income (less than $75,000 or greater than or equal to $75,000). The $75,000 income cut-off
was selected based on the income distribution of the study population, and because $75,000
approximates the median household income for the metropolitan area where the study was
conducted.3! Mothers who rated their social status as 6 or higher on a scale of 1 to 10 were
categorized as higher perceived social status; mothers who rated their social status as 5 or
lower were classified as lower perceived social status. For each sociodemographic predictor
variable, univariable logistic regression was used to estimate odds ratios and 95% confidence

Am J Health Promot. Author manuscript; available in PMC 2021 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bekelman et al.

Results

Page 6

intervals for 3 adherence outcomes: adherence to the dietary guidelines only, adherence to
the physical activity guidelines only, or adherence to both guidelines. Multivariable logistic
regression was then used to estimate odds ratios for adherence, after adjustment for all other
sociodemographic variables. A sensitivity analysis was conducted for those with the
standard criteria of at least 3 days of valid accelerometer wear.28 Descriptive statistics were
used to describe the distribution of light, moderate and vigorous physical activity and
HEI-2015 component scores in the full sample. We fit general linear multivariate models
with minutes of light, moderate and vigorous activity as the outcomes. Predictors were
limited to the sociodemographic characteristics associated with adherence to the physical
activity guidelines (child sex and household income). We used a Hotelling Lawley Trace
statistic to assess the association between each sociodemographic characteristic and the
pattern of time spent in light, moderate and vigorous physical activity.32

The analytic sample (n = 482) included children with complete data on dietary intake and
physical activity at the 5-year visit, and all 6 sociodemographic characteristics. Compared to
children in the full Healthy Start sample (n = 1410), a higher proportion of children in the
analytic sample had an employed mother, were Non-Hispanic white and were from
households with a higher socioeconomic position. Children in the study (mean age 4.6
years) were 46% female and 55% NHW. Forty-nine percent of children were from a
household with an income below $75,000/year. Mean BMI z-score at age 5 years was 0.1
(SD 1.0). Among mothers, 74% were employed, 68% did not have a college degree and 36%
had a low perceived social status compared to others in the US. Mean days of accelerometer
wear was 6 (SD 2). Ninety-two percent of participants had =3 valid wear days. Mean hours
per day of accelerometer wear was 12.7 (SD 2). Ninety-four percent of participants
completed both 24-hour dietary recalls.

In the full sample, 29% of children were non-adherent to both guidelines, 6% adhered to the
dietary guidelines only, 50% adhered to the physical activity guidelines only and 14%
adhered to both guidelines. Patterns of adherence varied by child sex (p = 0.002) and
household income (p = 0.009) (Table 1).

Compared to boys, girls had a 41% lower odds of adhering to the physical activity
guidelines (p = 0.01) and a 51% lower odds of adhering to both guidelines (p = 0.01) after
adjustment for child race/ethnicity, household income and maternal education level,
perceived social status and employment status (Table 2). When the analytic sample was
limited to children with at least 3 days of valid accelerometer wear (n = 446), these
associations remained significant for adherence to the physical activity guidelines (p =
0.001) and adherence to both guidelines (p = 0.006). Compared to children from higher
income households, children from lower income households had a 41% lower odds of
adhering to the physical activity guidelines (p = 0.007), although this difference did not
remain after adjustment for covariates (p = 0.1). There was no significant association
between sociodemographic characteristics and adherence to the dietary guidelines.
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On average, time spent in each activity intensity level as a proportion of total daily physical
activity was 87% (SD 6) light activity, 10% (SD 4) moderate activity and 3% (SD 3)
vigorous activity. Mean percent time in each physical activity intensity level is shown in
Figure 1 by child sex and household income. Light activity accounted for at least 85% of
total daily physical activity among both sexes and both income groups. Mean total daily
minutes of physical activity was 386 with an SD of 76. Mean wear time was 762 minutes.
The balance of active to sedentary time was 51% versus 49%, respectively. This included
334 (SD 65) minutes of light activity, 41 (SD 18) minutes of moderate activity and 11 (SD
9) minutes of vigorous activity. Minutes per day of light, moderate and vigorous activity
differed by sex (p < 0.0001) and income (p = 0.007) (Table 3).

Mean HEI-2015 score was 60 (SD 12), with a range of 30 to 96. For the 13 dietary
components, children were most adherent to the dietary guidelines for whole fruit, total
dairy, total protein, total fruit, and added sugar (Figure 2). Adherence was lowest for green
and beans, fatty acid ratios and total vegetables.

Discussion

Among a socioeconomically and ethnically diverse sample of young children in Colorado,
we found low adherence to the 2015-2020 Dietary Guidelines for Americans. Only 14% of
children adhered to both guidelines, suggesting that most children in this age group could
benefit from interventions to improve diet and/or physical activity behaviors. Opportunities
for intervention are greatest for saturated fat, vegetable and legume intake, and time spent in
moderate and vigorous intensity activity. Adherence to the Physical Activity Guidelines was
lowest for girls and children from households with a lower income.

Adherence to the Dietary Guidelines

Mean HEI-2015 score was 60 out of 100 and adherence was highest for the fruit, dairy and
total protein components. In contrast, adherence was lowest for greens and beans, total
vegetables and saturated fat. These findings confirm what has been reported among
nationally representative samples of children in this age group in the US.1213.33 Thys,
efforts to support adherence should focus on maintaining existing habits for fruit, dairy and
protein foods, while increasing vegetable and legume intake and decreasing saturated fat
intake. For vegetable and legume intake, interventions could target household factors that are
barriers to intake, including permissive parent feeding practices, low household availability
of vegetables and legumes, and infrequent family meals.34-38 For saturated fat intake,
interventions could focus on substituting foods high in saturated fats that are commonly
consumed by children, such as fried foods, red meat and cheese,3” with foods high in
polyunsaturated and monounsaturated fats, such as fish, avocado and nut butters.
Substituting healthier fats may be superior to reducing total fat intake because fat intake
among US children generally falls within the Acceptable Macronutrient Distribution Range
(20 to 35% of total daily energy)3® and is necessary for healthy growth and development.3°
Interventions to improve adherence to the dietary guidelines among young children will
likely require a focus on parents and childcare providers because they are primarily
responsible for the types and quantities of foods offered to children, mealtime routines, role
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modeling and other factors associated with children’s eating.*? However, multi-level
approaches will be needed to address children’s behaviors, such as “picky eating,” and more
distal structural factors (e.g., neighborhood access to nutrient-dense and affordable foods,
and regulations for the types of foods offered on “kids’ menus” in restaurants).

In the current study, adherence to the Dietary Guidelines for Americans did not vary by child
sex. This lack of variation is consistent with the findings of Thomson et al. which indicated
no variation in HEI-2015 score by sex among a nationally representative sample of young
children.12 Nevertheless, adherence is a measure of the overall diet that may mask
differences in intake of individual food categories. For example, girls tend to score higher on
the fruit and vegetable HEI components,33 while boys score higher on total protein
component.12 Sex-specific interventions may be needed to increase overall adherence among
both boys and girls.

The lack of variation in adherence by income among children participating in Healthy Start
is partially consistent with previous studies; some show lower HEI scores among lower
income children,33 while others indicate no differences by income.12 Among adults, a
positive association between socio-economic status and diet quality is well documented.*!
One possible explanation for predictable socioeconomic differentials among adults, but not
children, is that disadvantaged children may be buffered from nutritional stress by parents or
other community resources that primarily benefit children, such as Head Start or School
Breakfast and Lunch programs.42-44

Higher HEI scores have been documented among Hispanic compared to Black or African
American children participating in the National Health and Nutrition Examination Survey
(NHANES).12:33 Our finding that 9% of Hispanic children adhered to the Dietary Guidelines
compared to 2% of Black or African American children is consistent with NHANES,
although the differences reported here were not statistically significant. For maternal
characteristics, we did not identify differences in diet by education level, perceived social
status and employment. Yet, plausible pathways exist between maternal characteristics and
children’s diet.%> Therefore, future research should continue to investigate a link between
parent-level sociodemographic characteristics and children’s adherence to dietary guidelines.

Adherence to the Physical Activity Guidelines

The finding that children spend 6 to 7 hours per day, on average, in non-sedentary behaviors
is higher than the median 3 hours of daily activity observed in other studies among children
in preschool within and outside the United States.#® The substantially higher time spent in
non-sedentary activities in the current study may be due to the study setting. Colorado has
one of the lowest rates of obesity of any US state, and relatively higher rates of physical
activity and access to natural amenities that support an active lifestyle.4”48 Differences may
also be partially due to the age range of the study population; other studies included
preschoolers up to 2 years younger than Healthy Start children. Among preschool-aged
children (2-5 years) in the US, Canada, Europe and Australia, total daily physical activity is
similarly dominated by light activity, with less than 1 hour per day spent in moderate and
vigorous activity.® The relatively high contribution of light activity is concerning because
light activity among young children does not necessarily provide the same health benefits as
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moderate and vigorous activity.#® Our finding that the children in this cohort spent, on
average, 52 minutes per day in moderate to vigorous activity suggests that the transition
from age 5 to 6 may merit special consideration. Physical activity recommendations are
“physically active throughout the day” at age 5, and at least 1 hour daily of moderate to
vigorous activity beginning at age 6.1° The gap between 52 minutes and 60 minutes may
appear minor, but there is evidence from European children that the transition from
preschool to elementary school results in a decrease in physical activity due to increases in
the amount of sedentary time during the school day.>° The change in physical activity
guidelines between age 5 and 6 coincides with the age at which most children enter
kindergarten. Longitudinal studies are needed to understand how and why physical activity
patterns may change during the transition from preschool to elementary school, and how
these changes affect adherence to the Physical Activity Guidelines.

Our finding that boys had a higher odds of adhering to the physical activity guidelines
compared to girls is consistent with a recent systematic review which concluded that boys
are more physically active than girls between birth and age 6.5 Sex differences in physical
activity in early childhood are concerning for 2 reasons. First, lower total physical activity
among girls may contribute to sex disparities in health outcomes related to physical activity,
including obesity, motor skill development, psychosocial health and cardiometabolic health.2
Second, differences in physical activity at age 5 may set the stage for disparities in middle
childhood and adolescence, when total daily activity and moderate to vigorous activity are
also lower among girls.52:53 Known barriers to physical activity among girls include lower
participation in organized sports, less socialization toward physical activity and sports by
families, and girls’ concerns about appearing overly masculine.>*-56 Additionally, girls may
have lower perceived competence in physical education and be less active during school
recess.?6:57 These barriers may begin early in life via differential development of motor
skills across sexes in preschool-aged children (e.g., boys perform better at throwing a ball).58
Many of these barriers are modifiable,59:89 and may therefore be promising intervention
targets for reducing sex disparities in adherence to the physical activity guidelines among
youth. Nevertheless, future studies should continue to identify barriers to physical activity in
preschool-aged girls.

Children from lower income households were less likely to adhere to 2018 Physical Activity
Guidelines in the univariate models only. Previous studies among youth indicate that
moderate, vigorous and total physical activity were either higher among wealthier children
or did not differ by income, although most of these studies used subjective measures of
physical activity, focused on children over the age of 5 or were conducted outside the US.
61-63 Among families with children, lower household income has been linked to the
affordability of organized sports®4 and residence in a neighborhood where unsafe streets or
playgrounds are a barrier to outdoor play.5° Our finding that adherence to the physical
activity guidelines did not vary by maternal employment, education and perceived social
status is consistent with previous studies conducted outside the US.56.67
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Strengths and Limitations

One strength of this study is that we rigorously assessed adherence to the most recent
versions of evidence-based guidance using 2 interviewer-administered dietary recalls and
objectively-measured accelerometry collected for 7 days. Another strength of this study is
the inclusion of outcomes for both diet and physical activity. This allowed us to identify the
proportion of the participants who were non-adherent or adhered to both guidelines. The
ethnically and socioeconomically diverse sample, and the finding that mean HEI-2015 score
in the Healthy Start population was remarkably similar to what has been reported in
nationally representative samples,33 supports the generalizability of findings. Children age 5
were selected as the focus of the study because age 5 may be a critical time in the
development of lifestyle behaviors, and thus an important window of opportunity for
behavior modification. At this age, children are in a transitional period, in which
requirements for moderate and vigorous activity are about to increase, and opportunities for
physical activity may decline during the transition from preschool to elementary school. Age
5 may also be a window of opportunity to intervene on diet because children this age are
increasingly autonomous in their food selection, and selective, or “picky” eating, is
prevalent.

This study has several limitations. First, the cross-sectional design prohibits conclusions
about causality because socioeconomic conditions (e.g., household income), diet and
physical activity were measured at a single time point. While we cannot establish a temporal
relationship between socioeconomic conditions and lifestyle behaviors, there are limited
plausible pathways by which children’s lifestyle behaviors could influence household
income. Second, dietary recalls are prone to measurement error due to poor recall of past
intake or under- or over-estimation of portion sizes. Social desirability bias could inflate diet
quality if parents misreport some food types more than others, or misreporting occurs in
different directions (e.g., intake of vegetables is over-reported and intake of energydense
snack foods is under-reported).58 To minimize these limitations, dietary recalls were
administered by trained interviewers who assisted participants in recalling commonly
forgotten foods and accurately estimating portion size. Further, the finding that only 6% of
children adhered to the dietary guidelines suggests that parents did, in fact, report low intake
of recommended foods and high intake of less recommended foods. The scientific
community should continue to improve the quality of dietary assessments because accurate
estimates of children’s dietary intake are necessary to inform the development of effective
nutritional interventions. Third, 3 days of valid accelerometer wear is the standard for
estimating usual physical activity habits and 8% of our study population completed less than
3 days. However, we demonstrated that the association between female sex and lower
physical activity remained significant among a sub-sample of participants with at least 3
valid days of accelerometer wear. Finally, while the 6-hour cutoff we selected for adherence
to the physical activity guidelines is evidence-based,? this cutoff is higher than the 3 hours
of daily physical activity recommended for children aged 5 and under in Australia, the
United Kingdom and Canada.19 This limits our ability to compare the adherence levels
reported here with adherence levels of among children in other countries.
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Conclusion

In a socioeconomically and ethnically diverse sample, only 14% of children aged 5 adhered
to both the 2015-2020 Dietary Guidelines for Americans and 2018 Physical Activity
Guidelines. Non-adherence to both guidelines appears to be primarily driven by low
adherence to the dietary guidelines. This indicates that young children from all
sociodemographic groups could benefit from lifestyle behavior interventions, especially for
intake of vegetables, legumes and saturated fats. Girls and children from households with
lower income in our sample were at greatest risk for low adherence to the 2018 Physical
Activity Guidelines. To reduce disparities in adherence to recommended lifestyle behaviors
among young children, future studies should develop and test lifestyle interventions, with a
specific focus on increasing moderate and vigorous physical activity among girls and
children from lower income households.
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So What?
What is already known on thistopic?

Among children, dietary intake and physical activity levels are associated with growth
and development and numerous health outcomes. Sociodemographic variation in dietary
intake and physical activity may contribute to preventable health disparities.

What doesthisarticle add?

In a socioeconomically and ethnically diverse sample, only 14% of children aged 5
adhered to both the 2015-2020 Dietary Guidelines for Americans and 2018 Physical
Activity Guidelines. Girls and children from households with lower income had a higher
risk of low adherence to the Physical Activity Guidelines.

What aretheimplicationsfor health promotion practice or research?

To reduce health disparities among young children, future studies should develop and test
lifestyle interventions, with a particular focus on increasing adherence to the Dietary
Guidelines among all children in this age group, and increasing time spent in moderate
and vigorous physical activity among girls and children from lower income households.
Multi-level interventions will be needed that focus on parents and childcare providers, as
well as more distal structural factors. Future research to reduce health disparities among
children should identify the pathways by which female sex and lower income may
influence time spent in moderate and vigorous activity.
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Figure 1.

Proportion of total daily physical activity (in minutes/day) spent in different intensities of
physical activity by sex and income among children aged 5 years in the Colorado Healthy

Start study (n = 482).
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Figure 2.

HEI-2015 component scores as a proportion of maximum component scores among children
aged 5 years in the Colorado Healthy Start study (n = 482).
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