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Abstract
Objective: To assess trends in consumption of soda, sweetened fruit drinks/sports
drinks and any sugar-sweetened beverage (SSB) from 2013 to 2016 among all
children in California aged 2–5 and 6–11 years and by racial-ethnic group.
Design: Serial cross-sectional study using the California Health Interview Survey
(CHIS).
Setting: CHIS is a telephone survey of households in California designed to assess
population-level estimates of key health behaviours. Previous research using
CHIS documented a decrease in SSB consumption among children in California
from 2003 to 2009 coinciding with state-level policy efforts targeting child SSB
consumption.
Participants: Parents of children in California aged 2–11 years (n 4901 in
2013–2014; n 3606 in 2015–2016) were surveyed about the child’s consumption
of soda and sweetened fruit drinks/sports drinks on the day prior.
Results: Among 2–5-year-olds, consumption of soda, sweetened fruit drinks/sports
drinks and any SSB remained stable. Sweetened fruit drink/sports drink consump-
tion was higher than soda consumption in this age group. Latino 2–5- year-olds
weremore likely to consume any SSB in both 2013–2014 and 2015–2016 compared
with Whites. Among 6–11-year-olds, consumption of soda, sweetened fruit
drinks/sports drinks and any SSB also remained stable over time. Latino
and African-American 6–11-year-olds were more likely to consume an SSB in
2013–2014 compared with White children.
Conclusions: SSB consumption among children in California was unchanged from
2013 to 2016 and racial-ethnic disparities were evident. Increased policy efforts are
needed to further reduce SSB consumption, particularly among children of Latino
and African-American backgrounds.
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Sugar-sweetened beverages (SSB) contribute to amyriad of
health conditions including dental caries(1,2), obesity(3-5),
type 2 diabetes(6), fatty liver disease(7), hypertension(8),
heart disease(9), cancer(10) and death(11). The impact of
SSB on health is evident both in adults and among chil-
dren(2,3,5,8,9). Excess sugar consumption is a global concern

as are efforts to reduce SSB intake through policy-level inter-
ventions(12-14). The WHO recommends that no more than
5 % of total energy intake comes from added sugars(12).
Both the American Academy of Pediatrics and the
European Academy of Paediatrics recommend that children
avoid SSB and endorse policies that restrict children’s access
to SSB and promote water consumption(13,14). Previous stud-
ies have demonstrated racial-ethnic disparities in the con-
sumption of SSB among US children(15-20). These
disparities likely contribute to higher rates of diseases among
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racial-ethnic minorities in the USA including type 2 diabe-
tes(21) and fatty liver disease(22). Understanding disparities
in SSB consumption and tracking trends in consumption
among different racial-ethnic groups is critical for the design
and evaluation of policies to reduce SSB consumption.

California is home to one-eighth of the US child popula-
tion, and nearly three-quarters of those children are
racial-ethnic minorities, with 52% identifying as Latino(23).
Previous research using data from the California Health
Interview Survey (CHIS), a telephone survey of California
households, documented a downward trend in SSB con-
sumption from 2003 to 2009 among California children
aged 2–11 years, but also found persistently higher con-
sumption among Latino children(17). The decrease in
SSB consumption coincided with statewide policies
implemented in that time period, most notably passage
of legislation to ban SSB sales in schools in 2003 and
2005(17). Nonetheless, ongoing tracking and assessment
of trends in child SSB consumption, with attention to
racial-ethnic disparities, are important. From 2003 to
2012, CHIS determined child SSB consumption via a single
question about consumption of soda, sweetened fruit
drinks and sports drinks. Beginning in 2013, CHIS modi-
fied its approach to assessing child SSB consumption and
began to ask parents two questions, one on soda and one
on sweetened fruit drinks/sports drinks. In this report, we
assess trends in consumption of soda, sweetened fruit
drinks/sports drinks and any SSB among children in
California aged 2–5 and 6–11 years from 2013 to 2016.

Methods

Data source
We analysed data on soda and sweetened fruit drink/
sports drink intake from the 2013–2014 and 2015–2016
CHIS surveys. CHIS is a telephone survey of households
in California and is the largest statewide health survey in
the USA. The survey is designed to yield population-level
estimates of surveyed health behaviours as well as esti-
mates for major racial-ethnic groups. CHIS uses a dual
frame, multi-stage sample design that includes both land-
lines and cell phones(24). There are separate surveys for
children (0–11 years), adolescents (12–17 years) and adults
(18 years or older). For children under age 12, an adult
who is knowledgeable about the child’s health responds
to the questions. Households are selected via a random
digit dialing approach within pre-defined geographic
strata. In households with multiple children under the
age of 12 years, one child is randomly selected. CHIS
was conducted every other year from 2001 to 2010.
Since 2011, the survey has been conducted continuously
over 2-year cycles. Public use data files are available for
each year of the survey beginning in 2011. However, it
is recommended to pool data from each 2-year cycle

(i.e. 2013–2014, 2015–2016) to achieve statistically stable
estimates for children’s outcomes.

Measure of outcome variables
To assess children’s soda intake parents were asked
‘Yesterday, how many glasses or cans of soda that contain
sugar, such as Coke, did your child drink? Do not include
diet soda’. To assess children’s sweetened fruit drink/sports
drink intake parents were asked ‘Yesterday, how many
glasses or cans of sweetened fruit drinks, sports, or energy
drinks, did your child drink?’ To assess race-ethnicity,
parents were first asked if their child is Latino or Hispanic.
They were subsequently asked which of the following
categories best described their child: Native Hawaiian,
Other Pacific Islander, American Indian, Alaska Native,
Asian, Black, African American or White. Based on parental
responses, children are classified as Latino/Hispanic
(Latino), non-Hispanic White (White), non-Hispanic Asian
(Asian), non-Hispanic African-American (African-
American), non-Hispanic mixed ethnicity or other ethnicity.

Analysis
We used the survey function in Stata software (version 12)
and the replicate weights provided by CHIS to obtain state-
wide estimates for each variable of interest. For our analy-
sis, we dichotomised consumption of soda and sweetened
fruit drinks/sports drinks on the day prior to the interview
into any and none. We chose to dichotomise the primary
outcome to facilitate comparisons to prior research(17),
and because the majority of children had not consumed
an SSB on the day prior, rendering mean intake less mean-
ingful. We also created a variable of any SSB consumption
that was coded as positive if the child consumed any soda
and/or any sweetened fruit drink/sports drink. We con-
ducted separate analyses for children aged 2–5 years and
children aged 6–11 years. For each age group, we deter-
mined the prevalence of consuming any soda, any sweet-
ened fruit drinks/sports drink and any SSB among children
in California in 2013–2014 and 2015–2016. We then deter-
mined consumption of any soda, any sweetened fruit
drink/sports drink and any SSB among 2–5 and 6–11-
year-olds in the four largest racial-ethnic groups: Latino,
White, Asian and African-American. We used logistic
regression to assess for differences in consumption among
racial-ethnic groups and across survey years (2013–2014 v.
2015–2016).

Results

The 2013–2014 survey sample included 4901 children aged
2–11 years. In 2013–2014, 42 % of children were Latino,
38 % were White, 9 % were Asian, 3 % were African-
American and 7 % were of another race/ethnicity or mixed
race/ethnicity. The 2015–2016 survey sample included
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3606 children. In 2015–2016, 47 % were Latino, 35 % were
White, 8 % were Asian, 5 % were African-American and 5 %
were of another race/ethnicity or mixed race/ethnicity.
Consumption of any SSB was reported for 23 % of 2–5-
year-olds in 2013–2014 and 22 % in 2015–2016 (Table 1).
Latino 2–5-year-olds were more likely to consume sweet-
ened fruit drinks/sports drinks relative to White children
in 2013–2014 and were more likely to consume soda in
2015–2016. In both 2013–2014 and 2015–2016, Latino
2–5-year-olds were more likely to consume any SSB.
There were no statistically significant differences in
consumption for 2–5-year-olds from Asian or African
American race/ethnicity relative to Whites. Comparing
2013–2014 to 2015–2016, there were no statistically signifi-
cant differences in consumption of soda, sweetened fruit
drinks/sports drinks or any SSB for 2–5- year-olds overall
or for 2–5- year-olds in any of the four major racial-ethnic
categories.

Among 6–11- year-olds, 37 % consumed an SSB in
2013–2014 and 35 % consumed an SSB in 2015–2016
(Table 2). Among Latino 6–11- year-olds, soda consump-
tion was higher than Whites in 2013–2014 and 2015–2016
and any SSB consumption was higher in 2013–2014.
Among African-American 6–11- year-olds, soda consump-
tion, any sweetened fruit drink/sports drink consumption
and any SSB consumption were higher than Whites in
2013–2014. For 6–11-years-olds, there were no statistically
significant differences in consumption for Asians relative to
Whites. Differences in consumption of soda, sweetened fruit
drinks/sports drinks or any SSB across years (2013–2014 to
2015–2016) were not statistically significant for 6–11- year

old children overall or for any of the four major racial-ethnic
categories.

Discussion

We found no significant change in SSB consumption
among children in California from 2013–2014 to 2015–
2016. Child SSB consumption in 2013–2016 appears higher
than in 2009 when 16 % of 2–5-year-olds and 33 % of 6–11-
year-olds reported any SSB consumption(17). However, this
apparent increase may be due to changing from a single
question on SSB consumption in 2003 to 2009 to separate
questions about soda and sweetened fruit drinks/sports
drinks in the 2013–2016 surveys. Regardless, there has cer-
tainly been no further decrease in SSB consumption among
children in California relative to the last decade, suggesting
that the impact of existing state-wide policies have reached
their floor and additional measures are needed. Existing pol-
icies include legislation to ban sales of SSB in schools passed
in 2003 and 2005, as well as a bill passed in 2010 that bans the
provision of SSB to children in licensed childcare facilities in
California(25). In 2019, several additionalmeasures to discour-
age SSB consumptionwere introduced in theCalifornia legis-
lature including a sugary beverage tax, product placement
restrictions and health warning labels(26). Ultimately, none
of these measures passed(26).

In addition to no overall decrease in SSB consumption,
we found concerning racial-ethnic disparities. Our analysis
is consistent with our previous study examining SSB intake
in children in California from 2003 to 2009, which found

Table 1 Proportion of children in California aged 2–5 years who consumed any soda, any sweetened fruit drink/
sports drink and any sugar-sweetened beverage (soda or sweetened fruit drink/sports drink) in the previous 24 h
in 2013–2014 and 2015–2016 by major racial-ethnic category*

2013–2014 2015–2016

Proportion 95% CI Proportion 95% CI

Consumed any soda
All 0·10 0·06, 0·14 0·08 0·05, 0·13
White 0·06 0·03, 0·11 0·02 0·00, 0·07
Latino 0·11 0·07, 0·18 0·12† 0·07, 0·18
Asian 0·11 0·03, 0·37 0·10 0·02, 0·38
African-American 0·13 0·02, 0·49 0·03 0·00, 0·69

Consumed any sweetened fruit drink/sports drink
All 0·14 0·11, 0·17 0·16 0·12, 0·21
White 0·07 0·04, 0·11 0·11 0·06, 0·20
Latino 0·17† 0·13, 0·22 0·15 0·11, 0·21
Asian 0·09 0·04, 0·23 0·20 0·06, 0·5
African-American 0·18 0·04, 0·52 0·26 0·09, 0·56

Consumed any sugar-sweetened beverage
All 0·23 0·19, 0·28 0·22 0·18, 0·28
White 0·12 0·08, 0·18 0·12 0·07, 0·21
Latino 0·27† 0·21, 0·34 0·25† 0·19, 0·31
Asian 0·21 0·09, 0·41 0·25 0·08, 0·56
African-American 0·31 0·11, 0·62 0·29 0·09, 0·64

*Data from the California Health Interview Survey. All differences in consumption across years were non-significant. 2013–2014: Total
n 1668, white n 631, Latino n 723, Asian n 141, African-American n 39. 2015–2016: Total n 1481, white n 475, Latino n 722, Asian
n 96, African-American n 75.
†Consumption significantly higher than reference group (Whites) with P< 0·05.
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elevated consumption of SSB among Latino children relative
to White children(17). Studies conducted in Massachusetts,
Oregon and New York City have also found higher con-
sumption of SSB among both Latino and African American
preschoolers relative to White children(16,20,27).

Racial-ethnic differences in SSB intake may be related to
socioeconomic status. Lower income has been associated
with higher SSB intake in prior studies(28), and Latino and
African American children in California aremore likely than
White children to live in poverty(29). Other factors that may
contribute to racial-ethnic disparities in child SSB consump-
tion include increased marketing of SSB to minorities(30),
lower awareness of the health effects of SSB(31) andmistrust
of local water supplies(32–34). Qualitative studies with low-
income Latino parents provide insights about beliefs and
cultural factors that contribute to child intake of SSB. Key
findings include that low-income Latino parents typically
recognise the negative health effects of soda, but often
have misconceptions about other SSB, believing, for exam-
ple, that beverages labelled as ‘all natural’ are healthy
despite added sugar(33,34). Among Latino immigrant fami-
lies, high SSB consumption may reflect SSB consumption
patterns in countries of origin; Mexico, the most common
country of origin of California Latino immigrants(35), has
one of the highest rate of SSB consumption in the world(36).

There are a number of limitations to our study including
the fact that SSB intake was determined via parental report
and only asked about the day prior to the survey, which
may not represent a child’s typical intake. In addition,
the survey does not provide data on whether beverages
were consumed at home, in school, or in another setting,

information which is important for determining how to best
intervene to reduce child SSB intake. Strengths of our study
include the population-level design and the ability to dem-
onstrate trends in intake over time.

Notwithstanding the limitations noted above, our study
has important implications. It suggests that the reduction in
SSB intake among California children seen from 2003 to
2009 has plateaued and that additional policy measures
are needed to address child SSB consumption. Specific pol-
icy measures that have been recently endorsed by the
American Academy of Pediatrics include increasing the
price of sugary beverages through excise taxes, decreasing
sugary drink marketing to children and ensuring access to
credible nutrition information(13). Sugary beverage taxes
have been implemented at the local level in several US
cities, including four cities in California. Evaluations of
sugary beverage taxes in Berkeley (California)(37,38),
Philadelphia(39), Seattle(40) and Cook County, Illinois(41) have
all demonstrated reductions in SSB intake to various degrees.
Latin American countries have instituted multiple strategies
to reduce SSB consumption(42). A suite of efforts to reduce
added sugar intake was recently implemented in Chile
including front of package warning labels, restrictions on
marketing to children and a ban on sales of beverages
and foods exceeding a specific threshold of sugar in
schools(43). A recent evaluation of this policy package found
significant reductions in purchases of SSB(43). SSB consump-
tion in Mexico also declined following introduction of a bev-
erage tax(44). Finally, given that parental knowledge(45,46)

and attitudes(47) about SSB are associated with child bever-
age intake, statewide educational campaigns directed at

Table 2 Proportion of children in California aged 6–11 years who consumed any soda, any sweetened fruit drink/
sports drink and any sugar-sweetened beverage (soda or sweetened fruit drink/sports drink) in the previous 24 h
in 2013–2014 and 2015–2016 by major racial-ethnic category*

2013–2014 2015–2016

Proportion 95% CI Proportion 95% CI

Consumed any soda
All 0·19 0·17, 0·22 0·15 0·12, 0·19
White 0·14 0·11, 0·18 0·09 0·06, 0·15
Latino 0·20† 0·17, 0·25 0·19† 0·15, 0·25
Asian 0·20 0·10, 0·36 0·13 0·05, 0·28
African-American 0·36† 0·22, 0·54 0·15 0·05, 0·35

Consumed any sweetened fruit drink/sports drink
All 0·22 0·19, 0·25 0·25 0·21, 0·30
White 0·17 0·13, 0·21 0·22 0·14, 0·33
Latino 0·23 0·18, 0·28 0·28 0·21, 0·35
Asian 0·21 0·12, 0·35 0·21 0·10, 0·40
African-American 0·37† 0·23, 0·53 0·32 0·14, 0·58

Consumed any sugar-sweetened beverage
All 0·37 0·33, 0·40 0·35 0·31, 0·40
White 0·29 0·24, 0·34 0·29 0·20, 0·40
Latino 0·39† 0·33, 0·44 0·40 0·33, 0·48
Asian 0·37 0·25, 0·50 0·30 0·18, 0·46
African-American 0·59† 0·43, 0·73 0·40 0·19, 0·66

*Data from the California Health Interview Survey (CHIS). All differences in consumption across years were non-significant. 2013–2014: Total
n 3233, white n 1244, Latino n 1349, Asian n 302, African-American n 111. 2015–2016: Total n 2125, white n 796, Latino n 988, Asian, n 174,
African-American n 97.
†Consumption significantly higher than reference group (Whites) with P< 0·05.
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parents are another important avenue to reduce SSB con-
sumption among children in California. Such efforts should
be attentive to disparities and ensure that materials and cam-
paigns are culturally and linguistically appropriate to diverse
groups of parents.
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