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Abstract

Purpose: To examine associations between knowledge of health conditions and sugar-sweetened
beverage (SSB) intake among Hispanic adults.

Design: Quantitative, cross-sectional study.
Setting: The 2015 Estifos survey data.
Participants: One thousand US Hispanic adults (=18 years).

Measures: The outcome variable was frequency of SSB intake (regular soda, fruit drink, sports/
energy drink, and sweetened coffee/tea drink). Exposure variables were knowledge of 6 SSB-
related health conditions (weight gain, diabetes, dental caries, high cholesterol, heart disease, and
hypertension).

Analysis: Six multinomial logistic regression models were used to estimate adjusted odds ratios
for consuming SSBs =3 times/day (high intake), in relation to knowledge of SSB-related health
conditions.

Results: Overall, 58% of Hispanic adults consumed SSBs =2 times/day and 36% consumed
SSBs =3 times/day. Although most identified that weight gain (75%) and diabetes (76%) were
related to drinking SSBs, only half identified this relation with dental caries (57%) and
hypertension (41%). Even fewer identified high cholesterol (32%) and heart disease (32%) as
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related. In crude analyses, SSB intake was significantly associated with knowledge of the
associations between SSBs and weight gain, dental caries, and heart disease; however, after
adjusting for sociodemographics and acculturation, associations were no longer significant.

Conclusions: Although SSB intake was very high, knowledge of SSB-related health conditions
was low and was not related to high SSB intake among US Hispanic adults. Education efforts
alone may not be adequate for Hispanic adults to change their behaviors.
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Purpose

The Hispanic population is the largest ethnic minority group in the United States. As of July
1, 2015, the Hispanic population constituted 17.6% of the total US population and 56.6
million Hispanic individuals reside in United States.} Understanding dietary intake patterns
among US Hispanic adults is important because they experience a greater prevalence of
chronic health conditions, such as obesity and diabetes, than non-Hispanic (NH) whites.2™
As an example, based on the 2015 to 2016 National Health and Nutrition Examination
Survey (NHANES), 47.0% of US Hispanic adults (aged =20 years) had obesity (body mass
index [BMI] =30 kg/m?2), whereas 37.9% of NH whites had obesity.* According to the 2015
Health, United States report, the prevalence of physician-diagnosed or undiagnosed diabetes
(defined as fasting plasma glucose =126 mg/dL or a hemoglobin Alc =6.5% and no reported
physician diagnosis) was 16.8% in Hispanic adults, while it was 9.6% in NH white adults in
2011 to 2014.2

Sugar-sweetened beverages (SSBs) are defined as “liquids that are sweetened with various
forms of added sugars. These beverages include, but are not limited to, soda (regular, not
sugar-free), fruitades, sports drinks, energy drinks, sweetened waters, and coffee and tea
beverages with added sugars.”>(P95) Frequent intake of SSBs, such as one or more times per
day, is associated with adverse health consequences in adults including obesity,5-8 type 2
diabetes,®10 cardiovascular disease,1112 dental caries,13 hypertension,14 dyslipidemia, 1516
and asthma.1’” About half (49.3%) of US adults reported consuming any SSB on a given day
according to the 2011 to 2014 NHANES data, and SSB intake varies by race/ethnicity.18 For
example, mean calorie intake from SSBs was significantly higher among Hispanic men (215
kcal/day) and Hispanic women (142 kcal/day) than their NH white counterparts (NH white
men: 167 kcal/day and NH white women: 97 kcal/day, respectively) in 2011 to 2014.18

In addition to sociodemographic and geographical factors (eg, Census regions or states) that
are related to SSB intake,18-21 other studies among US adults found that SSB intake is
associated with health literacy, knowledge, perception, attitudes, and social norms related to
SSBs (eg, knowing which health conditions/diseases are related to SSB intake or identifying
a beverage as being sugary)?2-27 and distrust of local tap water.28 In spite of higher SSB
intake and greater prevalence of chronic diseases among the Hispanic population,24:18 there
is limited information on whether health-related knowledge is related to SSB intake among
US Hispanic adults. Thus, the primary objectives of this study were to describe knowledge
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of the association of SSB intake with specific health conditions and to assess whether this
knowledge is associated with SSB intake among US Hispanic adults after controlling for
sociodemo-graphic characteristics and acculturation.

Methods

Sample and Survey Administration

This cross-sectional study used data from the Estifos survey administered by Porter Novelli
(a public relations company) through Offerwise (a Hispanic research company) during fall
2015. The Estilos survey, developed by Porter Novelli, is an annual online survey of a
sample of US Hispanic adults (=18 years) designed to assess purchase decisions, use of
technology or new media, opinions about health, sustainability, and food choices. Survey
participants were selected from the QueOpinas Panel, which is the largest online US
Hispanic panel with over 220 000 active panelists who are recruited nationally through both
English and Spanish network television. This study was exempt from the Centers for Disease
Control and Prevention (CDC) institutional review board because personally identifiable
information was not included in the data provided to the CDC.

Porter Novelli determines the overall sample size (n = 1000 Hispanics). During October and
November 2015, the £stilos survey was sent to a random sample of 3414 panelists (=18
years). Preset quotas (caps) were set by Offerwise for age, language, acculturation, region,
sex, and heritage based on US Census American Community Survey (ACS) proportions to
prevent unbalanced results. Of these panelists, 256 respondents were excluded because of
unfinished surveys, 27 were excluded because of straight-lined answers, 1866 did not
respond, and 265 potential respondents were dismissed before entering the survey because
of filled sample quotas, yielding a final analytic sample of 1000 Hispanics. The median
survey completion time was about 37 minutes, and respondents could leave the survey at any
time. The survey was administered in both English and Spanish. Individuals who completed
the survey received 750 cash-equivalent reward points (worth about $15). The data were
weighted based on sex, age, region, household income, household size, education, census
region, country of origin, and acculturation. The ACS was used to provide weighting
proportions for all variables except acculturation. Acculturation proportions were set to
match the overall Offerwise panel proportions (25% low, 50% medium, and 25% high
acculturation) since this variable is not measured in ACS.

Outcome Variables

The outcome variable was frequency of SSB intake, which was determined by the following
4 questions: (1) “During the past month, how often did you drink REGULAR SODA or pop
that contains sugar? Do NOT include diet soda”; (2) “During the past month, how often did
you drink COFFEE, including lattes, and TEA, including bottled tea, that was sweetened
with sugar or honey? Do not include drinks with things like Splenda or Equal”; (3) “During
the past month, how often did you drink SPORTS and ENERGY drinks such as Gatorade,
Red Bull, and Vitamin water?”; and (4) “During the past month, how often did you drink
sweetened fruit drinks, such as Kool-aid, cranberry, lemonade, agua fresca, and Jumex?
Include fruit drinks you made at home and added sugar to.” These questions are identical to
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the questions used in the 2010 National Health Interview Survey Cancer Control
Supplement?® except the fourth question, in which 2 ethnic beverages were added to the
examples. For each question, response options were none, 1 to 6 times/week, 1 time/day, 2
times/day, 3 times/day, and =4 times/day. To compute daily SSB intake, 1 to 6 times/week
was changed to 0.5 times/day (3.5 times divided by 7 day/wk) and >4 times/day was
changed to 4 times/day. To estimate the frequency of total daily SSB intake, the responses
from 4 questions (ie, regular soda, sweetened coffee/tea drinks, sports or energy drinks, and
fruit drinks) were summed. Four mutually exclusive categories (<1, 1 to <2, 2 to <3, or =3
times/day) were created for total daily SSB intake. These cutoffs were based on the SSB
intake distribution of the study sample to evenly distribute the data in each category.
Hispanic adults in our study had higher SSB intake than other adult population.20:27 As
such, we used <1 time/day as the lowest group rather than 0 times/day because only 5.1% (n
= 35) reported not consuming any SSBs during the past 30 days.

Exposure Variables

Covariates

The key exposure variables were knowledge of 6 SSB-related health conditions determined
by the following question: “Which of the following conditions do you think are related to
drinking sugary drinks, such as regular sodas, fruit drinks (eg, Kool-Aid, Jumex), sports or
energy drinks (eg, Gatorade, Red Bull), and sweetened teas?” Respondents were asked to
select one or more health conditions: weight gain, diabetes, cavities (henceforth referred to
as dental caries), high cholesterol, heart disease, and high blood pressure (henceforth
referred to as hypertension). These questions were almost identical as those used in a
previous study.2’

We created mutually exclusive response groups for each covariate. Sociodemographic
variables were age (18-24 years, 25-39 years, 40-59 years, and =60 years), seX, education
level (<high school, high school, some college, and college graduate), and marital status
(married/domestic partnership and not married). Not married included widowed, divorced,
separated, or never married. Annual household income was categorized as <$24 999, $25
000-$44 999, $45 000-$69 999, or =$70 000. Using self-reported weight and height data,
weight status was grouped as underweight/normal weight (BMI <25 kg/m?), overweight
(BMI 25 to <30 kg/m?), or having obesity (BMI =30 kg/m?).30 Census region of residence
was grouped as Northeast, Midwest, South, and West.31 Country of origin was grouped as
Mexican and non-Mexican. Acculturation level was developed by Offerwise based on
following 4 questions: years living in the United States (0-4, 5-9, 10-14, 15-19, =20 years),
language spoken at home (Spanish only, Spanish mostly, Spanish and English equally,
English mostly, and English only), cultural self-identification (much closer to Hispanic/
Latino culture, somewhat closer to Hispanic/Latino culture, equally close to both cultures,
somewhat closer to US culture, and much closer to US culture), and use of Spanish language
media (Spanish media only, Spanish media mostly, equally Spanish and English media,
English media mostly, and English media only). Each of 5 response options had
corresponding points ranging from 1 to 5. One point indicated assimilated (or acculturated to
the US/English culture) and 5 points indicated adherence to the traditional Latino/Spanish
culture or unacculturated to the US/English culture). All points from the 4 questions were
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added to create a composite score of acculturation, which was then grouped into 3
categories: traditional (16-20 points), bicultural (9—15 points), and assimilated (<9 points).
This acculturation model was developed by Offerwise in 2011 using concepts from the
market research industry, but is consistent, both in measurement and scoring, to other
acculturation scales.32:33

Statistical Analysis

Results

We used XZ tests to examine bivariate associations between sociodemographic variables,
knowledge of the SSB-related health conditions, and SSB intake. A P value of <.05
indicated statistical significance. Multinomial logistic regression analyses were used to
calculate adjusted odds ratios and 95% confidence intervals for the odds of consuming SSBs
among those who did not have knowledge of the SSB-related health condition versus those
who did have the knowledge. Consuming SSBs <1 time/day was the reference group. Each
multinomial logistic regression model included 1 health condition because of potential
collinearity among the 6 health conditions and controlled for age, sex, education level,
marital status, annual household income, weight status, census region of residence, country
of origin, and acculturation. All statistical analyses were executed with the Statistical
Analysis Software (SAS; version 9.4, SAS Institute Inc, Cary, North Carolina) and
integrated proper survey procedures to account for the sample weight by using
SURVEYFREQ and SURVEYLOGISTIC with WEIGHT statements.

Overall, 36.5% of participants were aged 25 to 39 years old, 50.6% were male, 34.7% had
less than a high school education, 60.3% were married or in domestic partnership, 28.3%
had an annual household income of $24 999 or less, 24.6% had obesity, 40.2% were living
in the West, 63.9% were Mexican origin, and 50.0% were bicultural (Table 1). Overall,
87.7% of Hispanic adults reported consuming SSBs =1 time/day, 58.2% consumed SSBs =2
times/day, and 35.6% consumed SSBs =3 times/day during the past month, and SSB intake
significantly varied by age and sex only (Xz tests, £<.05). For example, the proportion of
Hispanic adults who consumed SSBs =3 times/day was highest among adults aged 25 to 39
years (40.6%) and males (44.1%; Table 1).

Although most Hispanic adults identified that weight gain (74.8%) and diabetes (75.7%)
were related to consuming SSBs, fewer Hispanic adults identified that dental caries (57.2%),
high cholesterol (31.8%), heart disease (31.9%), and hypertension (41.2%) are related to
consuming SSBs. Furthermore, having knowledge of the 6 SSB-related health conditions
was significantly associated with various demographic characteristics in this study (X2 tests,
P <.05). For example, Hispanic adults aged 25 to 39 years old had the lowest knowledge that
weight gain, high cholesterol, heart disease, or hypertension was related to SSB intake.
Hispanic males had lower knowledge that weight gain or dental caries were related to SSB
intake. Hispanic adults with either the lowest or highest household income categories and
those living in the Northeast region had the lowest knowledge that weight gain or dental
caries is related to SSB intake. Mexican descendants had lower knowledge that high
cholesterol is related to SSB intake than non-Mexican descendants, and those traditionally

Am J Health Promot. Author manuscript; available in PMC 2019 February 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Park et al.

Page 6

Latino/Hispanic had the lowest knowledge that dental caries were related to SSB intake
(Table 2).

On the basis of Xz tests, SSB intake significantly differed among participants with versus
without knowledge that weight gain, dental caries, and heart disease were associated with
SSB intake (P <.05; Table 3). However, based on the multinomial logistic regression models,
odds of consuming SSBs were not associated with knowledge of any SSB-related health
conditions after controlling for covariates (ie, age, sex, education, marital status, annual
household income, weight status, census region of residence, country of origin, and
acculturation; Table 4).

Discussion

The current study found that 1 in 4 US Hispanic adults reported not knowing that weight
gain and diabetes are related to consuming SSBs, and the majority of Hispanic adults did not
know that dental caries, high cholesterol, heart disease, and hypertension are related to
consuming SSBs. In our study, knowledge of SSB-related health conditions was not
significantly related to SSB intake after controlling for covariates. A previous study reported
that after adjusting for covariates only a lack of knowledge that heart disease is related to
consuming SSBs was significantly associated with high intake of SSBs (ie, >2 times/day)
among US adults.?’

In our study, SSB intake was very high among US Hispanic adults. For example, almost 3 of
5 (58.2%) US Hispanic adults reported consuming SSBs at least twice a day and about 1
least 3 times a day. Although a direct comparison cannot be made because of differences in
survey methods (eg, in-person survey with 24-hour dietary recall vs online survey with food
frequency questionnaire) and study populations, 8.6% of men and 6.4% of women
consumed at least 3 or more SSBs on a given day among US adults aged =20 years based on
2011 to 2014 NHANES data.1® This high level of SSB intake among Hispanic adults is
concerning given the added sugars and non-nutrient calories added to their diet. For instance,
drinking three 20-ounce (591 mL) bottles of non-diet soda daily could add about 774 kcal
per day, which includes 183 (0.9 cups) grams of added sugars, to a person’s diet.3*

Somewhat similar to a previous study conducted with a US adult population,2” while having
knowledge of the SSB-related health conditions differed by various characteristics among
Hispanic adults in the present study, there was no association between knowledge of SSB-
associated health risks and high SSB intake among Hispanic adults. Our findings may
suggest that knowledge of SSB-associated health risks alone might not be enough to reduce
the SSB intake among Hispanic adults with high SSB intake. Further research is needed to
explore facilitators and barriers of behavioral changes beyond improving health-related
knowledge among US Hispanic adults. The lack of associations could be partially due to the
high prevalence of chronic conditions among US Hispanic adults. For example, 47.0% of US
Hispanic adults aged 20 years and older had obesity in 2015 to 2016,* and 85.4% of US
Hispanic adults aged 20 to 64 years had dental caries in permanent teeth and 35.7% had
dental caries that were not treated in 2011 to 2012.3°
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Other factors related to SSB intake among Hispanics may have influenced our null findings.
A previous study reported that proxies of acculturation were associated with daily SSB
intake among US Hispanic adults.32 For example, odds of consuming SSBs at least once per
day was significantly higher among Hispanic adults who completed the interview in Spanish
(vs US-born NH whites) and Hispanics who lived in the United States for 5 or more years
(vs <5 years).32 Another study found that neighborhood food environment (eg, availability
and advertising of SSBs) was related to SSB intake in 6 NYC neighborhoods.3¢ Higher SSB
intake neighborhoods (where a greater proportion of residents drank SSBs at least once per
day) had a greater level of exposure to SSBs in the food retail stores than lower SSB intake
neighborhoods.3¢ Additionally, most residents in higher SSB intake neighborhoods were
Hispanics or blacks, whereas they were white in lower SSB intake neighborhoods.36

In our study, a large proportion of US Hispanic adults did not know about the adverse health
consequences related to consuming SSBs. A previous study reported that low health literacy
was related to higher intake of SSBs among adults residing in the rural Lower Mississippi
Delta.22 Although, our study did not find an association between knowledge and SSB intake,
educating Hispanic adults on health risks of high SSB intake might be important if it can be
done in conjunction with efforts addressing other barriers and environmental factors that
may lead to gaps between knowledge and behavior changes. Previous studies have found a
positive impact of nutrition education on enhancing health knowledge or decreasing SSB
intake,22-24,37

Although this study used a large, nation-wide sample of Hispanic adults, there were several
limitations. First, the Estilos survey is a cross-sectional survey, thus the directionality of
association or causality cannot be determined. Second, the Estilos survey data are self-
reported, so they might be subject to social desirability and/or recall bias. Third, study
findings may not be generalizable to all US Hispanic adults because participants were
randomly selected from an online panel, although the data were weighted to be similar to the
distribution from the US Census ACS. Finally, the amount of SSB intake cannot be
determined because SSB intake was measured in frequency rather than volume of intake.

In conclusion, 1 in 4 US Hispanic adults reported not knowing that SSB intake was related
to weight gain and diabetes. Additionally, the majority of Hispanic adults did not know that
drinking SSB is related to dental caries, high cholesterol, heart disease, or hypertension, and
knowledge significantly differed by certain sociodemographic characteristics. The findings
that knowledge of SSB-related health conditions was not related to high SSB intake among
US Hispanic adults suggests that knowledge alone as an aspect of health literacy might not
be associated with reported SSB intake. Improving health education regarding the possible
adverse effects of high SSB intake may be necessary but insufficient as a lone approach to
lower SSB intake among US Hispanic adults. Exploring what type of knowledge or health
literacy may impact SSB intake in US Hispanic adults could help with designing
interventions to decrease their SSB intake and lower their chronic disease risk.
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SO WHAT?
Implications for Health Promotion Practitioners and Researchers

What Is Already Known on This Topic?

SSB intake is associated with health literacy, knowledge, perception, attitudes, social
norms, and distrust of local tap water among US adults. However, despite higher SSB
intake and prevalence of chronic diseases among Hispanic population, there is limited
information on whether health-related knowledge is related to SSB intake among US
Hispanic adults

What Does This Article Add?

About 1 in 4 US Hispanic adults reported not knowing that SSB intake was related to
weight gain and diabetes. The majority of Hispanic adults did not know that drinking
SSB was related to dental caries, high cholesterol, heart disease, or hypertension.
However, after adjustment for covariates, knowledge related to SSB intake was not
associated with high SSB intake (=3 times/day) among US Hispanic adults

What Are the Implications for Health Promotion Practice or Research?

Our findings that knowledge of SSB-related health conditions was not related to high
SSB intake among US Hispanic adults suggest that knowledge alone might not be
associated with reported SSB intake. Exploring what type of knowledge or health literacy
may impact SSB intake in US Hispanic adults could help with designing intervention to
decrease their SSB intake
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Table 1.

Respondent Characteristics and Their Associations With Sugar-Sweetened Beverage (SSB)a Intake Among US

Hispanic Adults Participating in the Estilos Survey, 2015.”

SSB Intake During the Past 30 Days, % + SE

Characteristic All,% £ SE <ltime/day 1lto<2times/day 2to<3times/day =3times/day P Value®
Total sample (n = 1000) 100 12320 29427 22625 356+28
Age .008
18-24 years 178+21 10.2+4.2 35.7+6.5 21643 326+55
25-39 years 36.5+2.9 58+24 26.1+4.0 27451 406+5.1
40-59 years 334+26 142 +3.2 27.1+41 19.4+3.1 39.2+4.6
260 years 122+22 29.7+8.8 36.6 +10.3 184+7.1 152+6.2
Sex .02
Male 50.6 +2.9 9227 269+4.1 19.8+29 441+4.4
Female 494+29 155+28 32.0+£35 255+3.9 26.9+3.3
Education level .58
<High school 34.7+3.0 9.3+3.6 29.2+4.9 255+55 36.0+5.1
High school graduate 271.2+2.7 131+36 32654 226+4.1 31.6+59
Some college 176+19 19.8+54 31.2+51 17.0+3.6 320+5.0
College graduate 205+2.2 9.9+29 241+59 227+4.1 434 +5.9
Marital status .82
Married/domestic partnership 60.3+2.9 126+24 275+31 24033 359+35
Not married? 397+29  11.9+33 324+49 206+3.6 352446
Annual household income 21
<$24 999 283+23 8.6+29 269+3.2 24034 405+4.1
$25 000-$44 999 259+2.6 142+40 329+55 28.0+54 25045
$45 000-$69 999 183+24 124+45 33.1+6.9 25777 289+6.1
>$70 000 275+29 144+43 26.4+6.1 142 +33 45.1+6.6
Weight statuse(n =964) 53
Underweight/normal weight 422+3.0 10.6+25 27.2+40 240+4.4 38.2+49
Overweight 332+28 175+4.4 32752 19.1+3.0 30.7+45
Obese 246+24 95+3.2 30.8+5.0 22253 375+52
Census region of residence .18
Northeast 14017 89+3.2 18.1+46 16.3+3.6 56.6 + 6.1
Midwest 92+16 159+6.9 30.4+8.3 27279 265+7.4
South 36.7£3.0 114+36 32652 20.8+4.7 352+55
West 402+28 135+3.0 30.3+4.0 254+38 30.7+3.8
Country of origin .27
Mexican 63.9+28 13.3+27 30.1+3.3 24735 31.9+35
Non-Mexican 36.1+2.6 106 £25 28.2+4.6 19.0+28 422+4.6
Acculturation Ievelf .06
Traditional 25024 96+41 314+48 26.7+43 32349
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SSB Intake During the Past 30 Days, % + SE

Characteristic All, % +SE <l1time/day 1to<2times/day 2to<3times/day =3times/day P Value®
Bicultural 50.0+2.9 82+18 283+3.6 240+3.6 39.5+37
Assimilated 250+29 233%55 298+6.4 158+5.1 31071

Abbreviations: BMI, body mass index; SSB, sugar-sweetened beverage.

aFrequency of SSB intake was calculated by adding 4 types of SSBs (ie, regular soda, fruit drink, sports/energy drink, and sweetened coffee/tea
drink).

bWeighted percentage may not add up to 100% because of rounding.

DXZ tests were used for each variable to examine differences across categories.

dWidowed, divorced, separated, or never married.

eBased on BMI (kg/mz): underweight/normal weight, BMI <25; overweight, BMI 25 to <30; Obese, BMI =30.

Based on years living in the United States, language spoken at home, cultural self-identification, and use of Spanish language media.
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Table 2.
Respondent Characteristics by Knowledge of Health Conditions Related to Sugar-Sweetened Beverage (SSB)
Intake” Among US Hispanic Adults Participating in the Estilos Survey, 2015.”

Knowledge of Health Conditions Related to SSB Intake (Answering Yes), % + se®

Characteristic Weight Gain ~ Diabetes  Dental Caries High Cholesterol Heart Disease Hypertension
Total sample (n = 1000) 748+2.6 75.7+27 57.2+3.0 31.8+2.7 31.9+27 41.2+29
Age
18-24 years 758+507 T719%66  618%58 38.4+597 308627  423:607
25-39 years 66.4+527 T736+51  497%52 225+36" 218+35%  310+45°
40-59 years 832+327 797%38  624%45 317+437 18+457  182:467
>60 years d 769+75  59.0+95 d d d
y 759+8.1 50.1 + 10.0 36.7+10.2 50.6 + 10.0
Sex
Male 637+447 T19%41 4714447 346+4.1 31.6+4.1 414442
Female 863+227 797%36  g75+397 28.9+3.4 322435 40.9+3.9

Education level

<High school 78541 745+55 55.9+5.6 385+53 36.4+54 50.5+5.6

High school graduate 755+5.38 79.0+45 56.9 £ 6.0 26.8+4.6 28.0+4.7 334+50

Some college 79.8+49 786+4.4 67.4+53 29.1+4.9 30.2+45 38.6+5.0

College graduate 63.5+59 70.9+6.0 51.3+5.9 29.4+58 30.9+6.0 379+6.1
Marital status

Married/domestic partnership 77532 79.3+3.1 55.8+3.7 31.1+33 30.3+3.2 37.8+35

Not married® 708+46 703+49  59.4+48 327446 343+48 46.2+4.9

Annual household income

<$24 999 686+417 769%32 514+417 335+38 37.0£4.0 46.2+4.1
$25 000-$44 999 g22+377 796%52  70g8+467 34.4+53 31.3+54 427457
$45 000-$69 999 870+347 729+80 534+767 241%57 320+6.7 38.0£7.0
2$70 000 656+687 728%59 511+667 327£6.2 27.2+58 36.7+6.3

Weight status (n = 964)f

Underweight/normal weight 69.6 +4.8 71.7+5.0 55.2+5.0 26.7+4.0 29.1+4.1 34542
Overweight 80.6 +4.0 79.2+4.0 59.7+5.0 36.9+5.2 39.4+52 472+51
Obese 774+44 80.3+4.4 59.6 5.4 354+51 296 +4.7 471+5.6

Census region of residence

Northeast 644+627 723%57  a30+617 35.2+6.4 346£6.1 39.2+6.4
Midwest g29+537 774%66 775+617 42.8+92 415+9.1 535+8.7
South 680+567 750%54 514577 31.7£51 29.2+49 39.8 5.4
West 8214279 772%39  gr7+407 28.2+34 313£4.0 402+4.1

Country of origin
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Knowledge of Health Conditions Related to SSB Intake (Answering Yes), % + Se®
Characteristic Weight Gain  Diabetes  Dental Caries High Cholesterol Heart Disease  Hypertension
Mexican 785+33  785+34 61139 276+327 297433 405+3.6
Non-Mexican 684+44 707+44  503x46 392+ 467 35.7+46 424+47
Acculturation levelY
Traditional 69.2+51  793%37  435+517 29.6+4.9 31.9+48 36.7+5.0
Bicultural 781+28  749%38  goo+397 337+38 345+38 458+3.9
Assimilated 739+72  739%68  gag9+727 301+57 26.7+6.0 36.3+6.6

Abbreviations: BMI, body mass index; SSB, sugar-sweetened beverage.

aDetermined by the question, “Which of the following conditions do you think are related to drinking sugary drinks, such as regular sodas, fruit

drinks (eg, Kool-Aid, lemonade), sports or energy drinks (eg, Gatorade, Red Bull), and sweetened teas?”

bWeighted percentage may not add up to 100% because of rounding.

c . - .
XZ tests were used for each variable to examine differences across categories. Although both responses (yes/no) of SSB-related knowledge were

included in XZ tests, the percentage answering yes are only presented in the Table 2.

dP <.05 based on XZ test.

e . . .
Widowed, divorced, separated, or never married.

fBased on BMI (kg/mz): underweight/normal weight, BMI <25; overweight, BMI 25 to <30; Obese, BMI =30.

gBased on years living in the United States, language spoken at home, cultural self-identification, and use of Spanish language media.
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Table 3.
Bivariate Associations Between Sugar-Sweetened Beverage (SSB) Intake and Knowledge of Health

Conditions Related to SSB Intake Among US Hispanic Adults Participating in the Estilos Survey, 2015.°

" SSB Intake During the Past 30 Day,c % + SEd
Knowledge of Health Conditions Related to SSB

Intakeb <ltime/day 1to<2times/day 2to<3times/day =3times/day p\/glue®
Weight gain .03
Yes 13.2+22 325+3.2 23.4+3.0 30929
No 9.6+4.1 203+4.1 20.3+4.2 49.8+6.2
Diabetes 41
Yes 13.9+23 30.4+3.0 21.2+25 34431
No 72+33 265+5.8 27.0+6.5 39.3+6.3
Dental caries .03
Yes 14525 348+3.8 20829 29.9+3.2
No 9.4+31 223+34 251+4.2 432+4.8
High cholesterol 14
Yes 155+38 31.2+5.0 151+26 38.2+48
No 10.8+2.2 28.6+3.1 26.1+3.3 34435
Heart disease 04
Yes 12.3+29 386+54 16.3+26 32846
No 12325 252+28 256+3.3 36.9+35
Hypertension .98
Yes 13.0+29 30.0+4.3 22.7+3.7 34440
No 119+27 29.1+34 226+33 36.4+3.9

Abbreviation: SSB, sugar-sweetened beverage.
% = 1000.

bDetermined by the question, “Which of the following conditions do you think are related to drinking sugary drinks, such as regular sodas, fruit
drinks (eg, Kool-Aid, lemonade), sports or energy drinks (eg, Gatorade, Red Bull), and sweetened teas?”

CSSB intake was calculated by adding 4 types of SSBs (ie, regular soda, fruit drink, sports/energy drink, and sweetened coffee/tea drink).
dWeighted percentage may not add up to 100% because of rounding.

e . - ;
XZ tests were used for each variable to examine differences across categories.
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Adjusted Odds Ratios and 95% Confidence Intervals for Frequency of Sugar-Sweetened Beverage (SSB)
Intake by Knowledge of Health Conditions Related to SSB Intake Among US Hispanic Adults Participating in

the Estilos Survey, 2015.7

Knowledge of Health Conditions Related to SSB Intakeb

SSB Intake During the Past 30 DayC
Adjusted Odds Ratios (95% Confidence Interval)d

1 to <2 times/day

2 to <3 times/day

>3 times/day

Weight gain
Yes
No
Diabetes
Yes
No
Dental caries
Yes
No
High cholesterol
Yes
No
Heart disease
Yes
No
Hypertension
Yes
No

Reference

0.72 (0.25-2.04)

Reference

1.67 (0.53-5.26)

Reference

0.89 (0.40-2.02)

Reference

1.31 (0.56-3.05)

Reference

0.63 (0.29-1.37)

Reference

1.14 (0.47-2.75)

Reference

1.17 (0.42-3.29)

Reference

2.66 (0.84-8.47)

Reference

1.90 (0.85-4.25)

Reference

2.24 (0.95-5.28)

Reference

1.47 (0.70-3.10)

Reference

1.06 (0.43-2.63)

Reference

1.52 (0.57-4.07)

Reference

2.02 (0.64-6.39)

Reference

1.72 (0.77-3.86)

Reference

1.18 (0.51-2.71)

Reference

1.16 (0.55-2.45)

Reference

1.21 (0.51-2.86)

Abbreviation: SSB, sugar-sweetened beverage.

= 064,

bDetermined by the question, “Which of the following conditions do you think are related to drinking sugary drinks, such as regular sodas, fruit

drinks (eg, Kool-Aid, lemonade), sports or energy drinks (eg, Gatorade, Red Bull), and sweetened teas?”

DSSB intake was calculated by adding 4 types of SSBs (ie, regular soda, fruit drink, sports/energy drink, and sweetened coffee/tea drink).

dThe outcome variable was SSB intake, and the exposure variables were knowledge of SSB-related health conditions. The reference category was
SSB intake of <1 time/day. Because of potential collinearity issues among 6 exposure variables, 6 multinomial logistic regression models were
fitted to include each exposure variable separately and controlled for age, sex, education level, marital status, annual household income, weight
status, census region of residence, country of origin, and acculturation.
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