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Abstract 

Background and Purpose: National prevalence of overweight and obesity (OW/OB) among children 
remains high; surveillance of OW/OB at state- and local-levels is needed. This study determines the 
prevalence and sociodemographic predictors of OW/OB among preschool-age children in San Luis 
Obispo (SLO) County. Methods: Cross-sectional convenience samples of Head Start, California State, 
and private preschools were surveyed in 2006 (n=482), 2009/10 (n=559), and 2014 (n=442). At all waves, 
preschool children aged 3-5 years were measured for height and weight using standardized stadiometer 
and digital scale protocols. In 2014, parents completed a demographics questionnaire. Results: Children 
assessed in 2009/10 and 2014 were more likely to be OW/OB than those assessed in 2006 (p=0.016). 
Unadjusted, bivariate odds ratios illustrated increased risk for OW/OB was associated with Hispanic 
ethnicity, residing in a lower income household, attending preschool in southern SLO County, and 
participation in a Head Start preschool. In the adjusted, multivariable model, increased risk for OW/OB 
was associated with attending preschool in SLO City and participation in a California State or Head Start 
preschool. Conclusion: OW/OB trends in SLO County are similar to national trends. Programs to 
continue to monitor and reduce socioeconomic disparity in OW/OB prevalence among young children are 
needed. 
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Introduction 
 

The prevalence of overweight and obesity 
(OW/OB) in the United States remains high, 
with most recent estimates illustrating that 35% 
of children and adolescents are considered 
OW/OB (Skinner, Ravanbakht, Skelton, Perrin, 
& Armstrong, 2018). Given the prevalence of 
OW/OB increases with age and weight status 
tracks between early childhood and adulthood 
(Freedman et al., 2005), screening and 
identification of predictors of heightened risk 
early in life are an important foundation for 
prevention efforts. 
 
Significant sociodemographic disparities exist 
for OW/OB risk among young children (Skinner 
et al., 2018; Wang & Beydoun, 2007). For 
example, national data illustrates significantly 

higher prevalence     of    OW/OB     for    
children    who  
 
 
are Hispanic and non-Hispanic black compared 
to children who are non-Hispanic white 
(National Center for Health Statistics, 2016; 
Skinner et al., 2018). Additionally, by 2 years of 
age, children in the lowest socioeconomic status 
(SES) classification have significantly greater 
odds of being OW/OB than children in the 
highest SES quintile, but this association is most 
pronounced among Hispanic children with a 
lower SES (Jones-Smith, Dieckmann, Gottlieb, 
Chow, & Fernald, 2014). These findings 
emphasize the need to continue surveillance of 
OW/OB in places where there are high densities 
of racial/ethnic minorities and large disparities 
in SES.  
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In San Luis Obispo (SLO) County, 
approximately one third of the population is 
Hispanic and 15% of the population are 
considered to be persons in poverty (U.S. 
Census Bureau, 2017). We have been tracking 
the prevalence of OW/OB among preschool-age 
(3-5-year-old) children since 2006 (Jankovitz, 
McGaughey, Torn, Ravalin, & McDermott, 
2012). Between 2006 and 2009/2010, the 
prevalence of OW/OB among preschoolers in 
SLO County rose from 26.4% to 34.8%. 
Additionally, SES and racial/ethnic disparity in 
prevalence of OW/OB emerged in the 
2009/2010 survey in that children who attended 
Head Start preschool were 1.7 times more likely 
to be OW/OB than children enrolled in private 
preschools and Hispanic children were 2.7 times 
more likely to be OW/OB than their white peers. 
The purpose of the present study was to estimate 
the prevalence of OW/OB in 2014 and combine 
these data with previously collected data to 
describe changes in the prevalence of OW/OB 
since 2006. We also aimed to explore 
associations between weight status and ethnicity, 
household income, and location and type of 
preschool in 2014.   
 

Methods 
 

Participants and Recruitment 
Data were collected in three waves: April-May 
2006 (n = 482), April-May 2009 and 2010 (n = 
559), and April–June 2014 (n = 442). Data from 
the 2006 and 2009/10 assessments have been 
published previously (Jankovitz et al., 2012). 
During each wave, the SLO County Public 
Health Department invited all licensed public, 
private, California State, and Head Start 
preschools in SLO County to participate through 
a Public Health Department maintained listserv. 
Preschool site directors decided whether or not 
their school site would participate in the study 
and facilitated study recruitment via distribution 
of a recruitment letter from the Public Health 
Department, inclusion of study information in 
school newsletters, and verbal requests to 
participate from staff. In 2006 and 2009/10, 37 
preschools participated in the study, including 7 
Head Start and 12 California State Preschools; 
this sample comprised 57% of the 65 licensed 

preschool centers in the county during those 
waves of data collection. In 2014, 28 preschools 
participated, including 6 Head Start and 7 
California State Preschools, which comprised 
33% of the 86 licensed preschool centers in the 
county during that wave. 
 
Only 3-5-year-old children whose parents or 
guardians agreed to their study participation and 
provided informed consent participated in this 
study. Informed consent forms and all study 
materials were written at a sixth-grade reading 
level and were available in English and Spanish.  
All study procedures and documents were 
approved by the Institutional Review Board at 
California Polytechnic State University, San 
Luis Obispo.  
 
Measures 
Trained research assistants collected all 
measures using standardized protocols.  
 
Anthropometrics. Protocols for assessing 
children’s height and weight were modified 
from the National Health and Nutrition 
Examination Survey (NHANES) (Centers for 
Disease Control and Prevention, 2007). Standing 
height was measured in duplicate to the nearest 
0.1 cm by a portable stadiometer (Seca 214, 
Hamburg, Germany). Weight was measured in 
triplicate to the nearest 0.1 kg using a portable 
digital scale (MED-WEIGH MS-3200, 
Linwood, NJ). Children were assessed without 
shoes and in light clothing.  
 
Children’s height and weight measurements 
were used to calculate body mass index 
(BMI=kg/m2). BMIs were then converted into 
sex-specific percentiles using the 2000 Centers 
for Disease Control and Prevention (CDC) BMI-
for-age growth charts for children 2-20 years. 
Underweight was classified as < 5th percentile. 
Children in the 5th – 84.9th percentiles were 
classified as normal weight, ≥ 85th percentile 
were classified as overweight, and ≥ 95th 
percentile were classified as obese. 
 
Demographic Questionnaire. Parents 
completed a written questionnaire that provided 
additional information about their child’s 
ethnicity, language spoken at home, and annual 
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household income. Preschool staff gave 
questionnaire packets to parents; parents then 
opted to complete the survey at the preschool or 
to take the survey home and return it to their 
respective preschool when completed. Research 
assistants later retrieved completed surveys from 
preschool staff. 
 
Statistical Analyses 
All analyses were carried out using JMP Pro 
Version 11.1.1 and SAS Version 9.4. Seven 
children were classified as underweight and 
were, therefore, excluded from the statistical 
analysis. Rates of missing data were low 
(<.01%); thus, only complete cases were 
included. Family income categories were created 
based on quartiles of the data. Descriptive 
statistics were used to summarize the prevalence 
of OW/OB by year, ethnicity, household 
income, and location and type of preschool. 
Logistic regression analysis was used to 
compare risk for OW/OB by each year of the 
study.  
 
In our previous paper, we examined whether risk 
for OW/OB was associated with child sex and 
sociodemographic characteristics for the 
children assessed in 2006 and 2009/10 
(Jankovitz et al., 2012). In the present study, we 
conducted logistic regression analyses that only 
included the children assessed in 2014 to 
similarly compare risk for OW/OB by child sex 
and sociodemographic characteristics (ethnicity, 
region, type of preschool, and annual family 
income) in 2014. For the sociodemographic 
characteristics (ethnicity, region, type of 
preschool, and annual family income), we 
initially conducted bivariate analyses to examine 
the association between each characteristic and 
OW/OB individually. We then included all 
sociodemographic characteristics into a single 
multivariable model describing risk for OW/OB 
by ethnicity, region, type of preschool, and 
annual family income. 
 

Results 
 
Sample Characteristics 
Sample characteristics were similar at each wave 
of data collection. In 2014, 40.7% of children 
surveyed were non-Hispanic white and 44.6% 

were Hispanic. Sixty-three percent of those 
surveyed spoke English as the primary language 
at home, 29.7% spoke Spanish, and 4.8% spoke 
a primary language other than Spanish or 
English. Almost one-third of participants 
reported a household income of <$24,999 per 
year, 24.2% reported an income of $25,000-
$48,999 per year, 14.2% reported an income of 
$49,000-$81,999 per year, and 25.3% reported 
an income >$82,000 per year. Approximately 
24.8% of children in the study attended a 
California State preschool, 49.1% attended a 
private preschool, 4.3% attended a home 
preschool, and 20.0% attended a Head Start 
preschool.  
 
Overweight and Obesity Prevalence and 
Trends between 2006 and 2014 
Figure 1 displays the prevalence of overweight 
and obesity at the 2006, 2009/10, and 2014 
assessments. When compared to the baseline 
sample (collected in 2006), the odds of OW/OB 
were 1.50 (95% CI: 1.15, 1.96) times higher for 
children assessed in 2009/10 and 1.42 (95% CI: 
1.15, 1.96) times higher for children assessed in 
2014. Odds of OW/OB for children assessed in 
2014 were not significantly different from 
children assessed in 2009/10 (OR = 0.95; 95% 
CI: 0.73, 1.23).  
 

 
Figure 1. Prevalence of Overweight and Obesity 
for Preschool-Age Children in San Luis Obispo 
County, 2006-2014 
 
Sociodemographic Correlates of Overweight 
and Obesity for Children Assessed in 2014 
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In 2014, odds of OW/OB did not differ between 
boys and girls (p = .43). In bivariate models, a 
number of sociodemographic correlates of 
OW/OB were noted in Table 1. Odds of OW/OB 
were 2.21 times higher for Hispanic children 
than non-Hispanic white children (p < .001); no 
difference in odds of OW/OB was observed 
between non-Hispanic white and children from 
other races/ethnicities. Odds of OW/OB for 
children who attended preschool in the southern 
part of SLO County were 1.68 times higher than 
children who attended preschool in northern 
SLO County (p = .002); odds of OW/OB for 
children attending preschools in other regions of 
the county were not statistically different from 
children attending preschool in northern SLO 

County. With regard to preschool program, odds 
of OW/OB for children who attended a Head 
Start preschool program were 2.87 times higher 
than children who attended private preschools (p 
= .002).  Odds of OW/OB for children from 
families with incomes less than $25,000 or 
between $25,000-$48,999 were 1.69 times and 
2.01 times higher than children with family 
incomes of more than $82,000, respectively.  
 
Table 1 presents findings from the adjusted, 
multivariable model. In this model, odds of 
OW/OB were significantly higher for children 
attending preschool in SLO City and who 
participated in a California State or Head Start 
preschool. 

 
Table 1 

 
Prevalence and Predictors of Overweight and Obesity in 2014a 

a Analyses limited to children assessed 2014 (n = 442)
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Discussion 
 
Our findings illustrate prevalence of and trends 
for OW/OB among preschool-age children in 
SLO County are similar to state and national 
data (Skinner et al., 2018). In the present study, 
we noted that in 2006, ~27% of preschool-age 
children in SLO County were classified as 
OW/OB, increasing to ~35% in 2009/10. The 
prevalence of OW/OB in 2014 was ~33%, 
which was not significantly different from 
prevalence of OW/OB in 2009/10. These trends 
mirror state-level trends, with most recent 
surveys illustrating ~30% of California children 
are overweight or obese (Trust for American’s 
Health & Robert Wood Johnson Foundation, 
2018), but also illustrating leveling-off, or even 
declines, in the prevalence of overweight and 
obesity among preschool-age children (Trust for 
American’s Health & Robert Wood Johnson 
Foundation, 2018). National-level data show 
similar increases in prevalence of OW/OB 
among children aged 2-5 years in the early 
2000’s, followed by decreases between 2009/10 
and 2013/14 surveys (Ogden et al., 2016). 
Although promising, it is important to note that 
the prevalence of OW/OB both locally and 
nationally are still well-above public health 
targets (Office of Disease Prevention and Health 
Promotion, 2015), suggesting continued 
surveillance and prevention efforts are needed.  
 
Despite this promise, our findings also indicate 
certain populations likely need targeted 
prevention and intervention efforts to decrease 
prevalence of and risk for OW/OB. Consistent 
with previous findings (Babey, Hastert, 
Wolstein, & Diamant, 2010; Pan, Blanck, 
Sherry, Dalenius, & Grummer-Strawn, 2012), 
unadjusted, bivariate analyses suggested 
significant sociodemographic disparities existed 
for prevalence of OW/OB. These analyses 
revealed children who were Hispanic, residing in 
low income households, or attending a preschool 
in the southern part of SLO County or that was 
part of the Head Start preschool program were at 
higher risk for OW/OB. However, in the fully-
adjusted multivariable model, only region 
(attending a preschool in SLO City) and 
preschool type (California State or Head Start) 
were associated with increased risk for OW/OB.  

 
This heightened risk for OW/OB by region and 
preschool type reflect state- and national-level 
data, which illustrate OW/OB disproportionately 
affects communities with lower 
sociodemographic status (Ogden et al., 2018; 
Ogden, Lamb, Carroll, & Flegal, 2010; Pan, 
May, Wethington, Dalenius, & Grummer-
Strawn, 2013; Trust for American’s Health & 
Robert Wood Johnson Foundation, 2018). In 
particular, rates of poverty in SLO City are 
32.7%, with a median household income of 
$47,777, which is lower than poverty rates 
(11.0%) and median household incomes 
($64,014) across SLO County (U.S. Census 
Bureau, 2017). Additionally, California State 
and Head Start preschools both serve low-
income families (Administration for Children & 
Families & Services, 2018; San Luis Obispo 
County Office of Education, 2018), which are 
more often comprised of racial/ethnic minorities 
and headed by parents with low educational 
attainment (Williams, Priest, & Anderson, 
2016). That sociodemographic characteristics, 
such as income and ethnicity, were not 
significant predictors in the adjusted, 
multivariable model is intriguing given 
consistent associations between these factors and 
obesity risk (Babey et al., 2010; Pan et al., 
2012); however, it is possible that region and 
enrollment in a State or Head Start preschool are 
more robust indicators of lower 
sociodemographic status given well-documented 
bias in self-reported sociodemographic data 
(Moore, Stinson, & Welniak, 1997).  
 
The association between sociodemographic 
status and obesity risk seen in the present study 
are likely mediated and moderated by a number 
of risk and protective factors, such as access to 
healthy food, opportunities for physical activity, 
and health care. Identification of county regions 
and preschools wherein prevalence of childhood 
OW/OB is highest provides an important 
foundation for targeted prevention and 
intervention efforts. Further research within 
these settings is needed to understand the most 
effective modifiable targets for programs aimed 
at reducing OW/OB prevalence among 
preschoolers in SLO County. 
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Limitations 
The findings of this study should be interpreted 
within the context of its limitations. This study 
focused on a small, rural county in California. A 
benefit of this focus was that the county is 
characterized by significant financial and social 
disparity; however, this focus may limit the 
generalizability of our findings. Generalizability 
is further limited because the sample was a 
convenience sample of young children attending 
preschool. Additionally, parents self-reported 
their children’s demographic data; as with any 
type of self-reported data, it is possible that these 
data were biased due to misreporting. 
 
Conclusions 
Our findings underline the importance of 
continued surveillance of OW/OB trends among 
preschool-age children in SLO County. 
Although our     examination     of     changes     
in     obesity  

 
prevalence between 2006 and 2014 suggest that 
rates of OW/OB are leveling, prevalence is still 
higher than national targets, which suggests 
further prevention and intervention efforts are 
needed. Further research within SLO City and 
California State and Head Start preschools is 
needed to better understand mediators and 
moderators of associations between preschool 
region and type and children’s risk for OW/OB. 
Multilevel interventions to reduce childhood 
obesity should target the modifiable factors that 
influence young children’s risk for obesity and 
encourage healthier lifestyle choices for children 
and families. It is important for these 
interventions to facilitate environments that 
supports optimal education, healthy dietary 
intake, and promotion of physical activity in 
young children, their families, and their 
preschool settings.  
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