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\ higher weight status among children aged 2 to 5 years. /

WHAT’S KNOWN ON THIS SUBJECT: Sugar-sweetened beverage
(SSB) consumption in school-age children and adolescents is
linked to heavier weight, and decreased SSB consumption results
in less weight gain. Reports regarding these associations among
children aged 2 to 5 years have been mixed.

WHAT THIS STUDY ADDS: Preschool-aged and kindergarten
children drinking SSB compared with infrequent/nondrinkers had
higher BMI z scores. SSB consumption is also associated with

OTS

BACKGROUND AND OBJECTIVE: Although sugar-sweetened beverage
(SSB) consumption has been tightly linked to weight status among
older children, the data regarding these relationships in children
aged 2 to 5 years have been mixed. Our objective was to evaluate
longitudinal and cross-sectional relationships between SSB
consumption and weight status among children aged 2 to 5 years.

METHODS: We assessed SSB consumption and BMI z scores among
9600 children followed in the Early Childhood Longitudinal Survey—
Birth Cohort, using linear and logistic regression and adjusting for
race/ethnicity, socioeconomic status, mother’s BMI, and television
viewing.

RESULTS: Higher rates of SSB consumption were associated with
higher BMI z scores among children age 4 (P < .05) and 5 (P <
.001) but not yet at 2 years. Children aged 5 years who drank SSB
regularly (compared with infrequent/nondrinkers) had a higher odds
ratio for being obese (1.43, confidence interval 1.10-1.85, P << .01). In
prospective analysis, children drinking SSB at 2 years (compared with
infrequent/nondrinkers) had a greater subsequent increase in BMI
z score over the ensuing 2 years (P < .09).

CONCLUSIONS: Similar to what is seen among older children, children
aged 2 to 5 years drinking SSB demonstrate both prospective and
cross-sectional correlations with higher BMI z score. Pediatricians
and parents should discourage SSB consumption to help avoid
potential unhealthy weight gain in young children. From a public
health standpoint, strong consideration should be made toward
policy changes leading to decreases in SSB consumption among
children. Pediatrics 2013;132:1-8
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The epidemic of early childhood obesity
has led to the consideration of ways to
restrain excessive early weight gain.!
Multiple sources have noted that the
trends toward increasing obesity rates
worldwide have paralleled an increase
in sugar in food sources.z* A common
source of excess sugar consumption
comes from sugar-sweetened bev-
erages (SSBs), such as sugar soda and
juices with added sugar content, con-
taining 22 to 39 g of sugar per serving 356

Because of the potential effects of
sugar-containing drinks on unnec-
essary weight gain (as well as dental
carries’) the American Academy of
Pediatrics has recommended that
young children refrain from intake of
SSB.8 Although some analyses of chil-
dren aged 2 to 5 years have reported
associations of SSB with higher weight
status,%-'* other studies, including 2
notable ones financed in part by the
beverage industry,'>'6 have reported
that SSB intake at young ages was not
associated with higher weight gain.1"-19
These previous studies regarding these
relationships in children aged 2to 5 years
either reported only cross-sectional
data,'3-1520 reported from regional pop-
ulations,®'2 or had smaller sample sizes,
limiting the ability to account for potential
confounding effects.10.11.17-18

To help clarify the effects of SSB on early
childhood weight status, our goal was
toevaluate childrenaged 2to 5yearsfor
the association of consumption of SSB
on weight status and on longitudinal
weight gain. We evaluated children
participating in the Early Childhood
Longitudinal  Survey—RBirth cohort
(ECLS-B), a representative survey of the
US population of children born in
2001.2".22 Qur hypothesis was that SSB
consumption would be associated with
overweight and obesity, as well as in-
creased weight gain over time, poten-
tially representing sources of calories
that, if eliminated, could assist in
restraining obesity.

2 DEBOER et al

METHODS
Data Set

The ECLS-B is a large multisource,
multimethod study sponsored by the
National Center for Education Statistics
(NCES), US Department of Education.222
The NCES ethics review board approved
the study, and all participants gave in-
formed consent. The ECLS-B was
designed by NCES to examine a large
range of influences on childhood early
experiences. It includes a nationally
representative sample of children born
in 2001 who were selected based on
a random sampling of >14000 birth
certificates, with a final sample of ~10
700 completed parent interviews, a 77%
response rate. Participants were then
examined longitudinally at ages 9
months, and 2, 4, and 5 years. The study
sampled births within primary sampling
units from the National Genter for Health
Statistics vital statistics program, strat-
ified by geographic region, median
household income, proportion minority
population, and metro versus nonmetro
area. The researchers obtained a final
sample of ~10700 completed parent
interviews. The current analysis
includes data from both the evaluations
at ages 2, 4, and 5 years to enable pro-
spective analysis in this age range.

Measures

Duringthe 2-,4-, and 5-year-old waves of
the ECLS-B, parents were interviewed
in their home by trained assessors.
The primary caregiver (most often the
mother) completed a computer-assisted
interview. Beverage intake was calcu-
lated from parental responsesto several
questions. The parents were instructed
that a serving size of 8 ounces is equal
to 1 glass. SSB was clarified as “soda
pop (for example, Goke, Pepsi, or Moun-
tain Dew), sports drinks (for example,
Gatorade) or fruit drinks that are not
100% fruit juice (for example, Kool-Aid,
Sunny Delight, Hi-C, Fruitopia, or Fruit-
works).” At the 2-year visit parents
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were asked separate questions re-
garding whether their child usually
drinks SSB with meals and SSB with
snacks. If the parent answered yes to
SSB consumption at either meals or
snacks, the child was categorized as an
SSB regular drinker; if the parent an-
swered no to SSB consumption at
meals/snacks, the child was catego-
rized as a SSB infrequent/nondrinker.
At the 4-year visit, parents were asked
in separate questions how many times
their child drank SSB. Categories for
frequency of consumption of servings
(in 8-ounce increments) included no
intake during the past 7 days, 1 to 3
times during the past 7 days, 4 to 6
times during the past 7 days, once
daily, twice daily, 3 times daily, =4
times daily. For all analyses at the 2-
year time point and for dichotomous
analyses at 4 and 5 years, children
drinking =1 serving of SSB daily were
categorized as regular drinkers and
those drinking <1 serving daily were
categorized as infrequent/nondrinkers
as performed previously.® Servings of
milk were similarly defined as equating
to 8-ounce servings and quantified in
terms of frequency by the same scale
as described for SSB, as reported
previously.22

Direct measurements of height and
weight were obtained by trained
researchers by using a standardized
protocol. The children were dressed in
light clothing and did not wear shoes. A
portable stadiometer (Model 214 Road
Rod by SECA, Birmingham, UK) was used
to measure height and a digital scale
(SECA) for weight. Measurements were
taken twice and, if they were within 5%
of each other, their average was used;
otherwise, a third measurement was
taken, and the 3 measurements were
averaged. From these measures, BMI
was calculated as weight in kilograms
divided by heightin meters squared and
converted to age and gender specific
percentiles and z scores by using the



2000 Centers for Disease Control and
Prevention growth charts for the United
States.2s Weight categories were normal
weight (up to 85th percentile), over-
weight (>85th to 95th percentile), and
obese (>95th percentile).! For the 2-
year time point, children <24 months
old were excluded because BMI is not
a validated measure below this age.
Maternal height was self-reported. Ma-
ternal weight was measured in light
clothing at each wave of the study by
using a digital scale (SECA). Maternal
BMI was calculated from height and
most recent measured weight or
reported prepregnancy weight if no
measured weights were available.

During the parent interview, parents
identified the gender and race/ethnicity
of their child. Race/ethnicity was
grouped into 5 categories: white, Afri-
can American, Asian, Hispanic, and
other. A measure of socioeconomic
status (SES) was calculated by the NCES
based on 5 items: family income, ma-
ternal education, maternal occupation,
paternal education, and paternal occu-
pation. For analysis, participants were
categorized into SES quintiles (1 re-
flecting the lowest SES and 5 the highest
SES) 24 The parents also were asked to
respond to the question: “On average,
about how many hours a day does your
child watch television or videos in your
household each weekdays?”

Data Analysis

All statistical analyses were performed
by using SAS software, Version 9.2 (SAS
Institute, Cary, NC). To account for the
complex survey design, SAS survey
procedures were used along with
sampling weights and information on
stratification and clustering provided
by the NCES. All statistical significance
tests were 2-sided with a significance
level of a = .05. Unweighted sample
sizes were rounded to the nearest 50 in
compliance with the NCES rules. Dif-
ferences in proportions of regular SSB
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consumption between groups by sub-
ject characteristic were analyzed via XQ
analysis. Using multivariable linear re-
gression models, we performed both
cross-sectional and longitudinal analy-
ses as follows. First we regressed (1) BMI
zscore at age 2-, 4-, and 5-years on SSB
daily consumption cross-sectionally
and (2) longitudinal change in BMI z
score (either 4-year BMI zscore minus
2-year BMI zscore or 5-year BMI zscore
minus 4-year BMI z score) on baseline
SSB categories (ie, among children
reported to drink SSB at 2 and 4 years,
respectively). In evaluating longitudinal
changes in BMI z score, we used
baseline SSB drinking status as per-
formed previously?®> to minimize re-
verse causality. Thus, change in BMI
zscore between ages 2 and 4 years was
compared between children reported
at 2 years to be daily drinkers of SSB
and those reported to be infrequent/
nondrinkers; change in BMI z score
between ages 4 and 5 years was com-
pared between children who at 4 years
were daily drinkers of SSB versus
infrequent/nondrinkers. Multivariable
logistic regression models were used to
examine the odds of being overweight/
obese across the SSB categories in
cross-sectional analysis. 8 coefficients,
odds ratios, and confidence intervals are
reported in tables. All cross-sectional
multivariable models were adjusted
for gender, race, and SES, with addi-
tional models adjusted for amount of
maternal BMI26.27 and television view-
ing28.29 given the potential effects of
these items on SSB consumption and/
or weight status.

RESULTS
Demographics

We analyzed data from 10700 partic-
ipants of ECLS-B, of whom 7600 at the 2-
year wave were =24 months and had
complete data on BMI and SSB intake
and of whom 8550 and 6800 had com-
plete data on these parameters at the
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4- and 5-year waves, respectively. A to-
tal of 9600 children had adequate data
to be included in at least one of the
analyses. Demographic characteristics
are shown in Supplemental Table 4, and
additional covariates by SSB intake are
shown in Table 1. There was a relatively
low degree of SSB consumption at age
2 years that subsequently increased at
age 4 years and 5 years (9.3% drinking
=1 serving daily at 2 years, 13% at 4
years, and 11.6% at 5 years). Con-
sumption varied significantly by racial/
ethnic group at 4 and 5 years (with
higher rates of regular SSB consump-
tion among non-Hispanic black and
Hispanic children, P << .0001) and by
SES (with higher rates of regular SSB
consumption among the lowest SES
group, P < .0001).

Multiple subject characteristics differed
by SSB consumption status (Table 1). At
each of the ages tested, a greater pro-
portion of children drinking =1 serving
of SSB daily (compared with infrequent/
nondrinkers) had a mother who was
overweight/obese (P < .001). Addition-
ally, compared with those drinking <1
serving of SSB daily, a greater pro-
portion of children drinking SSB daily at
4 and 5 years watched =2 hours of
television daily and a greater pro-
portion drank =1 serving of milk daily
(data not shown). In a fully adjusted
model (gender, race, SES), children
drinking =1 serving of SSB daily were
more likely to watch =2 hours of tele-
vision daily at both age 4 years (odds
ratio 1.43, confidence interval [CI] 1.17—
1.74, P<< .001) and 5 years (1.76, Cl 1.31—
237, P < .001) and were more likely to
drink lower amounts of milk at 4 years
(1.36, Gl 1.01—1.45, P < .05) but not 5
years (1.11, C1 0.91-1.37, P = .30).

SSB Consumption and Weight
Status Among US Children Aged
2to 5

There was a high prevalence of over-
weight and obesity inthe study population
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TABLE 1 Participant Characteristics Overall and by SSB Intake

Variable 2y 4y S5y
Total M SSB Total M SSB Total M SSB
(weighted %" Consumption, % (weighted %° Consumption, % (weighted %" Consumption, %
of category) of category) of category)
<1 =1 <1 =1 <1 =1
Overall 7600 90.7 9.3 8550 87.0 13.0 6800 884 116
Wt status
Normal wt 5350 (69.9) 91.0 9.0 5750 (67.7) 88.0 12.0 4600 (67.9) 89.6 104
Overweight 1150 (15.1) 89.9 10.1 1400 (16.3) 86.0 14.0 1150 (16.7) 88.2 11.8
Obese 1150 (15.1) 90.2 9.8 1350 (16.0) 83.9 16.1 1050 (15.4) 83.6 16.4
Pvalue® a7 <.05 <.001
Maternal BMI category
Normal wt 3050 (41.8) 92.5 7.5 3500 (33.9) 921 79 2750 (40.1) 913 8.7
Overweight 1950 (26.7) 90.3 9.7 2350 (27.4) 88.3 1.7 1850 (27.1) 89.4 10.6
Obese 2250 (31.4) 89.1 10.9 2800 (32.7) 83.5 16.5 2250 (32.7) 84.5 15.5
P <.001 <.01 <01
Television viewing, h
<2 2800 (37.9) 90.9 9.1 4000 (44.2) 91.0 9.0 3450 (49.5) 929 7.1
=2 4600 (62.1) 90.7 9.3 4950 (55.8) 83.9 16.1 3550 (50.5) 84.1 159
P 37 <.0001 <.0001
Milk intake®
<1 1300 (14.5) 818 18.2 1150 (16.2) 816 18.4
1 1450 (16.1) 86.5 13.5 1150 (16.6) 89.1 109
2 2700 (29.9) 88.9 1.1 2200 (31.5) 90.3 9.7
=3 3500 (39.5) 88.0 12.0 2500 (35.7) 88.0 12.0
P <.01 21

a All ns are rounded to the nearest 50 in compliance with NGES rules.

b All percents are weighted to population.

c XZ test comparing rates of SSB consumption between groups.

d Information on number of milk servings not available at 2-y time point.

(Table 1). At age 2 years there was not yet
an association between SSB consump-
tion and increased odds of overweight
or obesity (Table 2). At both age 4 and
5 years regular drinkers of SSB (=1
serving daily) as compared with
infrequent/nondrinkers (<1 serving
daily) had a higher odds of being over-
weight and obese in an unadjusted lo-
gistic regression analysis. At age 4 these
associations were not present after
adjustment for potential confounders
(Table 2). By age 5, SSB regular drinkers
had higher adjusted odds of obesity
(adjusted odds ratio 1.43, P << .01).

Cross-Sectional Associations of
SSB Consumption Amount and BMI
z Score

Figure 1 displays mean BMI z scores
(adjusted for gender, race/ethnicity,
and SES) by quantity of SSB consump-
tion. At both age 4 and 5 years, drinkers
of higher volumes of SSB had higher

4 DEBOER et al

BMI z scores relative to infrequent/
nondrinkers. Using linear regression
increasing quantity of SSB consump-
tion (in 8-ounce increments) was as-
sociated with higher BMI z scores at 4
and 5 years, both before and after ad-
justment for multiple potential con-
founders (Table 3). When the data were
expressed as consumption of =1
serving versus <1 serving daily, chil-
dren drinking =1 serving had similar
adjusted mean BMI z scores at 2 years
(0.362 = 0.087 vs 0.461 £ 0.039, P >
.09) but higher BMI z scores at 4 years
(0.756 = 0.048 vs 0.644 £ 0.024, P <
.05) and 5 years (0.849 = 0.051 vs 0.662
+ 0.018, P < 01).

Longitudinal Change in BMI by SSB
Gonsumption

We next evaluated for the association of
SSB consumption on increase in BMI z
score longitudinally, both between 2 to
4 years and between 4 to 5 years.
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Compared with infrequent/nondrinkers
of SSB, children drinking =1 SSB
serving daily at age 2 years had
a greater increase in BMI z score by
age 4 years (Fig 2). When considering
children between 4 and 5 years of age,
those drinking SSB daily at age 4
years had a similar change in BMI
z score between 4 and 5 years old
compared with infrequent/nondrinkers
(Fig 2).

DISCUSSION

Concerns regarding SSB consumption
have gained significant attention re-
cently, exemplified by the controversial
banning of the sale of large-volume
servings of sugar-containing sodas by
the New York City Board of Health30 and
support for added taxes on SSBs by the
American Medical Association. Two re-
cent randomized trials helped to clarify
the effect of SSB on weight gain in
school-age children and adolescents 3152



TABLE 2 Logistic Regression of SSB Intake on Obesity Status by Age

SSB

Overweight® OR (Cl) Obese? OR (Cl)

Age 2y
Model 0 (no adjustments)

Model 1 (adjusted for gender, race/ethnicity, SES,

mother’s BMI)

Model 2 (adjusted for gender, race/ethnicity, SES,

mother’s BMI, television viewing)
Agedy
Model 0 (no adjustments)

Model 1 (adjusted for gender, race/ethnicity, SES,

mother’s BMI)

Model 2 (adjusted for gender, race/ethnicity, SES,

mother’s BMI, television viewing)
Age dy
Model 0 (no adjustments)

Model 1 (adjusted for gender, race/ethnicity, SES,

mother’s BMI)

Model 2 (adjusted for gender, race/ethnicity, SES,

mother’s BMI, television viewing)

1.13 (0.93-1.39)
0.99 (0.80-1.24)

1.13 (0.84-1.51)
1.00 (0.71-1.41)

1.0 (0.80-1.24) 1.01 (0.72-1.42)

1.25 (1.05-1.48)
1.14 (0.96-1.35)

1.35 (1.10-1.66)
1.18 (0.96—-1.46)

1.12 (1.12-1.33) 1.17 (0.94-1.46)

1.31 (1.10-1.55)
1.16 (0.97-1.41)

1.65 (1.29-2.12)
1.43 (1.11-1.84)

1.12 (0.92-1.37) 1.43 (1.10-1.85)

OR, odds ratio.

a(dds of overweight or obesity among drinkers of =1 serving daily of SSB in adjusted models. Weight status at 2y old is only
available for those >24 mo because BMI is not a validated measure before that age.

2 years 4 years 5 years
1.0
* X X
0.89
0.6

0.4

BMI z score

0.2

0.0-
<121 0<11 223 0<11 223

SSB servings daily

FIGURE 1

Mean BMI zscores by amount of SSB intake at 2,
4, and 5 years old. Data shown are adjusted for
race/ethnicity and SES. Pvalues for BMI z score
comparisons: *P << .05 for difference in BMI
zscore for SSB daily amount versus nondrinkers.

However, although a consensus has
been emerging regarding the effect of
SSB on weight gain among older chil-
dren,33 the effect of SSB consumption on
weight status among children aged 2 to
5 years has remained mixed, with mul-
tiple studies suggesting against such an
association,'t15-1954  others analyzing
specific regional groups,'220 and others
failing to adjust for socioeconomic fac-
tors.’011 Qur study is unique in analyzing
longitudinal and cross-sectional data of
SSB consumption and weight status with
adjustment for important potential
confounders among a large, nationally
representative cohort of children aged 2
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to 5 years. Qur findings demonstrate that
compared with infrequent/nondrinkers,
children drinking SSB daily at age 2
years exhibited a greater increase in
BMI zscore over time. In adjusted cross-
sectional analyses, larger volumes of
daily consumption of SSB were associ-
ated with higher BMI z scores, although
association of daily consumption with
obesity after adjustment for potential
confounders was only noted at age 5
years. These data provide additional
support that the excess weight gain
associated with SSB consumption ex-
tends to these early age ranges, with
a component of accumulation of excess
weight over time.

The association of SSB consumption
with additional weight gain is not sur-
prising. Because SSBs contain sugar as
their only calorie source, they are less
likely to induce satiety compared with
ingestion of protein or fat, and thus
their consumption may result in in-
adequate calorie compensation, ulti-
mately adding to the total calories
consumed.3193538 However, the com-
plexity of these relationships is seen in
that some™ but not all researchers3’
have found such inadequate calorie
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compensation associated with SSB
consumption among children aged 2 to
5 years. Qverall, children drinking SSB
on a regular basis have a 17% to 20%
increase in total calorie consump-
tion.'>36 Without adequate adjustment
in energy expenditure, these excess
calories can be converted to fat mass.
Because of these relationships, in-
creasing amounts of SSB consumed by
an individual child could be expected to
be associated with higher weight gain.
In our cross-sectional analysis, we
noted a clear linear relationship be-
tween the quantity of SSB consumed
and BMI zscore, even after adjustment
for confounders. Although we were
limited by power to detect differences
in the effects of higher quantities of
SSB consumption on a longitudinal
basis, we did note a higher increase in
BMI z score between 2 and 4 years old
among drinkers of =1 vs <1 SSB daily.

Previous groups of investigators have
reportedthat SSB consumption was not
associated with heavier weight status
or weight gain among children in this
age range, speculating that this was
because of a degree of compensation in
caloric intake™ or because the study
population had a low rate SSB con-
sumption'” or a low prevalence of
overweight.’> Along these lines, it is
unclear why we noted an increase in
BMI z score among SSB regular drink-
ers versus infrequent drinkers be-
tween age 2 and 4 years but not
between 4 and 5 years. We did note that
by 4 years of age, SSB regular drinkers
had higher BMI z score which was
maintained during this time and may
have affected longer-term weight gain.

One important food source that
appears to receive some degree of
negative compensationinintake among
children this age is milk.38 Similar to
other studies,'83639 we found that
regular drinkers of SSB were more
likely to drink lower quantities of milk.
In theory this could thus displace the



satiation effect of milk on further food
intake,2240 as well as underscore ad-
ditional nutritional problems related to
SSB consumption.s8

We also found it notable that children
drinking =1 SSB serving daily were
more likely than infrequent/nondrinkers
to watch =2 hours of television daily, as
has been suggested by previous
reports.2829 Television viewing is asso-
ciated with exposure to commercials for
SSB, potentially increasing the number
of regular drinkers among children
viewing larger amounts of television.
Given that television viewing is also as-
sociated with both inactivity (and thus
potential weight gain) and exposure to
commercials for SSB and other calorie-

dense foods, the potential exists for
a confounding association of television
viewing in the relationship between SSB
consumption and childhood weight sta-
tus. Nevertheless, adjustment for televi-
sion viewing did not significantly alter
the magnitude of our findings, suggest-
ing independent associations of SSB and
weight status.

These relationships between SSB con-
sumption and lower milk intake and
higher television viewing highlight the
complexity of factors contributing to
weight gain. The majority of our findings
persisted despite adjustment for po-
tential confounders including SES,
race/ethnicity, and maternal obesity,
although residual confounding may

TABLE 3 Linear Regression of SSB Intake (Increasing Servings) on BMI z Score at Age 4 and 5

Years

Agedy
Model 0 (no adjustments)

Model 1 (adjusted for gender, race/ethnicity, SES,

mother’s BMI)

Model 2 (adjusted for gender, race/ethnicity, SES,

mother’s BMI, television viewing)
Agedy
Model 0 (no adjustments)

Model 1 (adjusted for gender, race/ethnicity, SES,

mother’s BMI)

Model 2 (adjusted for gender, race/ethnicity, SES,

mother’s BMI, television viewing)

BMI z Score
Correlation Coefficient (SE) P
0.1672 (0.0488) <.001
0.1040 (0.0471) 03
0.0966 (0.0476) 05
0.2470 (0.0564) <.001
0.1703 (0.0520) 002
0.1819 (0.0533) .001

Data in this format were not available at age 2 y.

A Change in BMI z-score

persist. Recent randomized trials of-
fering sugar-free drinks to school-age
children and adolescents demonstr-
ated less weight gain among those
offered sugar-free alternatives.5".32
Clearly, similar trials among pre-
schoolers and kindergarteners would
help to clarify some of the role of
SSB consumption in isolation and are
needed.

This study had several limitations. SSB
consumption quantity was based on
parental report and not direct obser-
vation of intake. In addition, we did not
have complete dietary information,
preventing assessment of the effect of
SSBintake on overall calorie intake, nor
did we have data regarding physical
activity to assess for potential com-
pensation in energy expenditure. How-
ever, the study also had several
strengths, including its longitudinal
nature, the nationally representative
sampling design, and the largest-to-
date cohort of children aged 2 to 5
years analyzed for relationships be-
tween SSB consumption and weight
gain. The longitudinal aspect of these
data is noteworthy because it mitigates
the potential that parents differentially
over- or underreported SSB consump-
tion according to their child’'s weight.

That these findings hold true in a na-
tionally representative group of young

B Change in BMI z-score

2 to 4 years 4 to 5 years
. . 08 # 081 }*\}
Baseline consumption: . .
. £ 067 9 0.6
~®- <1 soda daily g 8
. N 0.4 N 0.4
& >1 soda daily % %
0.2 0.2+
0.0 T T 0.0 T T
2 years 4 years 4 years 5 years
Age Age

FIGURE 2

Change in BMI zscore over time for daily drinkers of SSBs versus infrequent/nondrinkers. A, BMI zscores at age 2 years and 4 years for children drinking =1
SSB serving daily (vs <<1) at age 2. B, BMI zscores at 4 years and 5 years for children drinking =1 SSB serving daily (vs <<1) at 4 years. All values adjusted for
race/ethnicity and SES. # P << .05 for longitudinal change in BMI zscore for daily SSB drinkers versus nondrinkers; *P << .05 for cross-sectional BMI zscore for
daily SSB drinkers versus infrequent/nondrinkers.
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children regarding a process of clear
importance to public health further
raises the need for pediatricians and
care providers to strongly discourage
SSB consumption in early childhood,
with consideration paid to emphasize
this point in groups with higher prev-
alence of SSB consumption (in the
setting of maternal obesity and lower
SES families). Additionally, fromapublic
health standpoint, strong consideration
should be made toward policy changes
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