1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Am J Health Behav. Author manuscript; available in PMC 2015 August 13.

-, HHS Public Access
«

Published in final edited form as:
Am J Health Behav. 2013 May ; 37(3): 414-421. doi:10.5993/AJHB.37.3.14.

Problem Behavior, Victimization, and Soda Intake in High School
Students

Sohyun Park, PhD [Epidemiologist], Heidi M. Blanck, PhD [Branch Chief], Bettylou Sherry,
PhD, RD [Team Lead], and Kathryn Foti, MPH [Health Scientist]
Centers for Disease Control and Prevention, Atlanta, GA.

Abstract

Objective—To examine associations of problem behaviors and victimization with nondiet soda
intake among a national sample of 16,188 US high school students.

Methods—We used the 2009 national Youth Risk Behavior Survey. The outcome measure was
daily nondiet soda intake.

Results—Smoking, having any sex partners, not always wearing a seat belt, being bullied/
threatened/injured on school property, and being physically hurt by their boyfriend/girlfriend were
significantly associated with daily nondiet soda intake after adjustment for age, sex, race/ethnicity,
and weight status.

Conclusions—Our findings suggest a need to examine why nondiet soda intake is associated

with these behaviors to understand potential mechanisms.
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Detrimental behaviors or being victimized might be associated with soda intake because
evidence suggests that for children, sweet taste has analgesic properties,! and the stronger
their sweet preference, the greater its analgesic effect on them.2 Moreover, palatable foods
(ie, foods high in sugar or fat) and addictive drugs stimulate some of the same neural
systems in the brain (eg, the reward pathway) that process behavior reinforcement (eg,
dopamine and opioids).3-® For example, a study reported that youth with a family history of
alcoholism and positive depressive symptoms preferred sweeter solutions.® One
experimental study reported that smokers had significantly higher liking of sweets than did
never smokers.” Although it is speculative, it is also plausible that unhealthy behaviors (eg,
substance use) could be associated with other secondary unhealthy dietary behaviors such as
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high sugar intake through the consumption of calorically sweetened beverages. Calorically
sweetened beverages include, but are not limited to, soft drinks (soda or pop), fruit drinks,
sports drinks, energy drinks, tea and coffee drinks, sweetened milk, and any other beverages
to which sugars have been added.8 Previous studies that investigated the association between
calorically sweetened beverages and problem behaviors, however, had inconsistent
findings.19 For instance, Miller reported that problem behaviors and substance use (eg,
sexual risk taking, fighting, seat-belt omission, marijuana use, smoking, and alcohol use)
were associated with increased frequency of energy drink intake among college students.®
Another cross-sectional study with a relatively small convenience sample of 145 US
adolescents attending alternative high schools reported that consumption of nondiet soda
was significantly positively associated with cigarette smoking but not with alcohol use or
marijuana use.10 Furthermore, consumption of sports drinks and other calorically sweetened
beverages was not significantly associated with cigarette smoking, alcohol use, or marijuana
use.10

Calorically sweetened beverage intake has been associated with obesity,11-12 dental caries,13
type 2 diabetes,14 displacement of nutrient-rich foods (eg, dairy),1® disruptive behaviors, and
poor mental health (eg, psychological distress).16:17 A cross-sectional population-based
study of Norwegian adolescents reported that high consumption of sugar-containing soft
drinks (= 4 glasses or 0.8 liter/day) was associated with mental distress, hyperactivity, and
conduct problems.1® Another cross-sectional study with 4741 Australians aged > 16 years
found that compared with those not consuming soft drinks, high soft drink consumers (> 0.5
liter/day) had 60% higher risk of various poor mental health (eg, depression, stress-related
problems, or suicidal ideation) after controlling for demographic and lifestyle factors.’

Calorically sweetened beverages are the largest source of added sugars and an important
contributor of calories in the diet of US youth.18 A study based on the 2005-2008 National
Health and Nutrition Examination Survey data found that 70% of boys and 60% of girls
reported drinking calorically sweetened beverages on any given day,!® and soda was the
most commonly consumed calorically sweetened beverage among adolescents (about 67%
of all calorically sweetened beverage calories).20 In addition to added sugars in nondiet
sodas, these beverages may also contain caffeine. The concentration of caffeine in
caffeinated sodas ranges from 35 to 55 mg per 12-ounce can.2! The major source of caffeine
among adolescents is soft drinks (> 60% of all caffeine consumed by youth came from soft
drinks)22 although energy drinks and coffee contain more caffeine than sodas (range of 107-
480 mg/12 ounces).2! Based on a previous study conducted in US high school students,
characteristics of daily nondiet soda consumers were somewhat similar to those of daily
energy drink consumers (ie, males, fast food restaurant users, and those who watch TV > 2
hours/day).23 Furthermore, high concentrations of sugar and caffeine are hypothesized to
potentially be addictive, and foods and beverages containing these ingredients are often
consumed in a way similar to (eg, constant need) other substances commonly understood to
be addictive (eg, drug abuse).3:24:25

To our knowledge, because no US studies have examined associations between detrimental
behaviors, victimization, or psychological distress and soft drink intake using a nationally
representative sample of adolescents, the purpose of this initial cross-sectional analysis was
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to examine possible associations of problem behaviors (including substance use) and being
victimized with nondiet soda intake among a nationally representative sample of US high
school students. We hypothesized that high school students with problem behaviors and
those who have been victimized may have a higher consumption of nondiet soda than that of
those without these problems.

Sample and Survey Administration

Outcome Va

Data from the 2009 national Youth Risk Behavior Survey (YRBS) were obtained. The
national YRBS, a component of the Youth Risk Behavior Surveillance System of the
Centers for Disease Control and Prevention (CDC) is a school-based survey conducted
biennially to monitor the prevalence of priority health risk behaviors among US high school
students. In 2009, a 3-stage cluster sample design was used to produce a nationally
representative sample of students in grades 9 through 12 who attend public and private high
schools in the 50 states and the District of Columbia. Sampling strategies and the
psychometric properties of the questionnaire have been reported elsewhere.26:27

Student participation in the survey was anonymous and voluntary, and local parental
permission procedures were followed. The CDC’s institutional review board granted
approval for the national YRBS.2” Students completed the 98-item self-administered
questionnaire during a regular class period and recorded their responses directly on a
computer-scannable questionnaire booklet. The school response rate was 81%; the student
response rate was 88%; and the overall response rate was 71%. Usable questionnaires were
obtained from 16,410 students. For this cross-sectional analysis, we excluded 222 students
who did not provide a valid response to the question about drinking nondiet soda, resulting
in a final analytic sample of 16,188 students.

riable

The main outcome measure was nondiet soda intake. Students were asked, “During the past
7 days, how many times did you drink a can, bottle, or glass of soda or pop, such as Coke,
Pepsi, or Sprite? (Do not include diet soda or diet pop.)” Response options were none
through 4 or more times/day. Based on our previous analysis,2® we created 3 mutually
exclusive nondiet soda intake categories: none, 1-6 times/week, and = 1 time/day for
bivariate analyses. Based on previous studies,?32? we dichotomized the nondiet soda intake
variable into < 1 time/day and = 1 time/day for logistic regression analyses.

Exposure Variables

Problem behaviors included smoking cigarettes on = 1 day during the 30 days before the
survey (no or yes), drinking at least one drink of alcohol on > 1 day during the 30 days
before the survey (no or yes), using marijuana = 1 time during the 30 days before the survey
(no or yes), having sex partners during the 3 months before the survey (never had sexual
intercourse, had sexual intercourse but not during the past 3 months, or = 1 person), and
wearing a seat belt when riding in a car driven by someone else (always or less than always).
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Being victimized included ever being bullied on school property during the 12 months
before the survey (no or yes); being threatened or injured by someone with a weapon on
school property during the 12 months before the survey (no or yes); ever being hit, slapped,
physically hurt on purpose by their boyfriend or girlfriend during the 12 months before the
survey (no or yes); and ever being physically forced to have sexual intercourse (no or yes).
Unknown values or missing data regarding exposure variables ranged from 0.4% to 9.2%
and were excluded from analyses when the variable was used.

Mutually exclusive response categories for each covariate were created. Demographic
variables included were age (< 14, 15, 16, 17, and > 18 years), sex, and race/ethnicity (non-
Hispanic white, non-Hispanic black, Hispanic, and non-Hispanic other). Student weight
status was categorized as underweight/normal weight [< 85th percentile for body mass index
(BMI) by age and sex], overweight (= 85th to < 95th percentile), and obese (= 95th
percentile),30 based on BMI calculated from self-reported height and weight. Previous
studies showed that soft drink intake varied by age, sex, race/ethnicity, and weight

status2%: 29; therefore, multivariable logistic regression analyses were adjusted for these
variables.

Data Analysis

RESULTS

Chi-square tests were used to examine the unadjusted association between nondiet soda
intake and demographic characteristics, weight status, problem behaviors, and victimization.
Statistical significance was set at p < .05. Multivariable logistic regression models were used
to calculate adjusted odds ratios (aORs) and 95% confidence intervals (Cls) for variables
associated with drinking nondiet soda at least 1 time/day after controlling for age, sex, race/
ethnicity, and weight status. We created 2 multivariable logistic regression models, one to
examine the association between problem behaviors and nondiet soda intake (N = 12,057)
and the second model (N = 13,525) to assess the association between being victimized and
nondiet soda intake. Samples varied due to missing data for variables of study. The analytic
sample used in the first model had a higher proportion of older students and non-Hispanic
white than the students excluded from the model. The analytic sample used in the second
model had a higher proportion of older students, males, and non-Hispanic white than the
students excluded from that model. The sample weight variable was applied to all analyses
to adjust for nonresponse and oversampling of black and Hispanic students. All statistical
analyses were performed using the Statistical Analysis Software (SAS) (version 9.2, SAS
Institute Inc, Cary, NC) and incorporated appropriate procedures to account for complex
sample design.

Overall, 29.2% of students drank nondiet soda = 1 time/day during the 7 days before the
survey. Nondiet soda intake varied significantly by demographic characteristics and weight
status. The percentage of students who drank nondiet soda = 1 time/day was higher among
male students, non-Hispanic black students, and obese students (x2 tests, all p < .004; Table
1). Nondiet soda intake also varied significantly by all problem behaviors examined (32
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tests, all p <.0001). The percentage of students who drank nondiet soda = 1 time/day was
significantly higher among those who smoked cigarettes on = 1 day during the 30 days
before the survey, those who had at least one drink of alcohol on > 1 day during the 30 days
before the survey, those who used marijuana = 1 time during the 30 days before the survey,
those who had one or more sex partners during the 3 months before the survey, and those
who did not always wear a seat belt when riding in a car driven by someone else. Although
crude ORs showed statistically significant associations with consuming nondiet soda = 1
time/day, the adjusted ORs had more limited significant associations. After controlling for
age, sex, race/ethnicity, and weight status in multivariable logistic regression analysis, only
the following variables remained significantly associated with nondiet soda intake > 1
time/day during the 7 days before the survey: smoking cigarettes on = 1 day during the 30
days before the survey (vs on 0 days; aOR = 1.77), having sex partners during the past 3
months [had sex but not during the past 3 months (aOR=1.20) and = 1 person (aOR = 1.49)
vs those who never had sex], and not always wearing a seat belt when riding in a car driven
by someone else (vs always wearing a seat belt; aOR = 1.43; Table 2).

Nondiet soda intake also varied significantly by all being-victimized variables (x2 tests, all p
<.004). After controlling for age, sex, race/ethnicity, and weight status in multivariable
logistic regression analysis, the following variables were significantly associated with
increased nondiet soda intake = 1 time/day during the 7 days before the survey: ever being
bullied on school property during the 12 months before the survey (vs no; aOR = 1.21);
being threatened or injured with a weapon on school property during the 12 months before
the survey (vs no; aOR = 1.28); and ever being physically hurt on purpose by their boyfriend
or girlfriend during the 12 months before the survey (vs no; aOR = 1.39; Table 3).

DISCUSSION

In the present study, almost one third of students reported drinking a can, bottle, or glass of
nondiet soda at least 1 time/day. The prevalence is somewhat lower than that reported in
results from a cross-sectional study in Texas that showed 59.5% of 11t graders reported
having at least one nondiet soda on the previous day in 2004-2005.2° Discrepancies between
studies could be due to differences in the ages of respondents, geographic differences,
measurements, and/or change over time. Results of our cross-sectional analysis showed that
cigarette smoking, having any sex partners, not always wearing a seat belt when riding in a
car, being bullied, being threatened/injured on school property, and being physically hurt by
a boyfriend or girlfriend were significantly associated with drinking nondiet soda at least 1
time/day.

We found that the strongest factor associated with daily soda intake was cigarette smoking.
Considering the possible adverse health consequences of both cigarette smoking (eg,
cancer3! and cardiovascular disease3?) and calorically sweetened beverage intake (eg,
obesityl112 and type 2 diabetes!?) intervention efforts are needed to reduce cigarette
smoking and soda intake among youth. Several studies have examined associations between
problem behaviors (such as substance use) and intake of calorically sweetened beverages or
caffeinated beverages.%19:33 Somewhat similar to the present study, other researchers also
have found that drinking alcohol3* and smoking10:34.35 were significantly positively
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associated with high intake of calorically sweetened beverages among adolescents. Only one
cross-sectional study in the literature addresses marijuana used among adolescents, and this
study included a relatively small convenience sample of 145 US adolescents attending
alternative high schools and reported that marijuana use and alcohol use were not
significantly associated with consumption of nondiet soda, sports drinks, and other
calorically sweetened beverages1O although these findings may not be generalizable.
Another cross-sectional analysis of 602 US undergraduate students (mean age=20 years old)
reported that problem behaviors, such as cigarette use, alcohol use, marijuana use, illicit
prescription drug use, sexual risk taking, serious physical fighting, failing to use seat belts,
and taking risks on a dare, were positively related to increased frequency of energy drink
intake after controlling for age, race, sex, parental education, and college grade point
average.? In a longitudinal study, Collins and colleagues3? investigated whether heavy use
of caffeine is a predictor in the early stage of the substance use (ie, tobacco and alcohol)
onset process among 4325 seventh graders in the United States who completed measures at
baseline and 1-year follow-up. Increased risk for substance use onset was found for as little
caffeine consumption as 6 cups of coffee in their lifetime or 6 cola drinks in the past week,
which led the authors to conclude that intake of caffeine may be a predictor in the early
substance use onset process.33 Furthermore, evidence suggests that addictive drugs and
palatable foods (foods that are commonly high in sugar) stimulate some of the same neural
systems in the brain (a reward pathway).3-> Again, this points to addiction, so individuals
may consume both effects of drugs might be associated with calorically sweetened
beverages.

The association between substance use and intake of calorically sweetened beverages could
also reflect shared attitudes about the 2. Although limited information exists on whether
attitudes about substance use and soda intake cluster in families, recent research has shown
that parents and peers influence adolescent substance use3% as well as calorically sweetened
beverage intake.37-38 Adolescents whose parents have favorable attitudes for alcohol,
tobacco, and other drug uses or adolescents whose friends use drugs are more likely to be
involved in substance use.3® In addition, adolescents without restrictive family food rules
(ie, always allowed to drink calorically sweetened beverages)38 or youth with
misperceptions (mostly overestimation) of peer calorically sweetened beverage intakes are
more likely to consume calorically sweetened beverages.3’

We were not able to find any published studies examining possible associations between
being victimized and calorically sweetened beverage intake. However, previous studies
reported that sweet taste has an analgesic effect.1:3% For example, an experimental study
showed that holding sucrose in the mouth was significantly associated with a 35%
prolongation of children’s threshold times compared to holding water in their mouths while
undergoing the cold pressor test.! Furthermore, sugar is hypothesized to potentially be an
addictive substance, and palatable foods high in sugar are often consumed in a way similar
to the way drugs are abused.3#24 In other words, addictive drugs and palatable foods might
stimulate some of the same neural systems in the brain (a reward pathway).3- Thus,
adolescents subjected to stressful conditions such as being victimized might consume foods
high in sugar to blunt their pain and/or to activate the brain reward pathway to feel better as
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a form of self-medication coping strategies for being victimized. Nonetheless, the significant
relation between being victimized and nondiet soda intake requires further investigation.

The strength of this study is that it is based on a large, nationally representative sample with
a relatively high response rate. However, it has limitations. First, YRBS is based on self-
report, so the potential exists for reporting bias. However, a previous study showed that
YRBS survey questions demonstrated good test-retest reliability.28 Kappa statistics (a
measure of agreement) ranged from 58% to 82% for problem behavior variables and from
41% to 66% for being victimized variables.26 Second, the associations are cross-sectional
and do not permit testing for causality or ascertaining the direction of the association.
Because this work represents an initial cross-sectional investigation into these associations,
longitudinal research is needed to explore further the potential causal linkage. Third,
evidence suggests that per-capita kilocalories from calorically sweetened beverages were
higher among adolescents from lower-income households compared with adolescents from
higher-income households.2% However, we were not able to control for household income
status because YRBS does not collect any information on socioeconomic status. Fourth, a
range of portion size for soda intake might be too broad because the question asked for
drinking a can, bottle, or glass of soda. Fifth, data were available on only nondiet soda
intake. Therefore, other types of calorically sweetened beverages, such as fruit-flavored
drinks, sport drinks, and energy drinks, were not included in this analysis. However, nondiet
soda was the most commonly consumed calorically sweetened beverage and represented
about 60% of all calorically sweetened beverage calories among US adolescents.20
Furthermore, because the nondiet soda intake question did not specify whether or not soda
was caffeinated, both caffeinated and noncaffeinated nondiet soda may be included in the
responses. Lastly, for being victimized variables, the time frame was within the past 12
months, but nondiet soda intake was within the past 7 days.

High consumption of calorically sweetened beverages is a public health concern because of
its association with factors indicating adverse physicall1~14 and mental health.16. 17
Considering the association between adverse health consequences and calorically sweetened
beverage consumption, efforts to decrease calorically sweetened beverage consumption
among adolescents are critical. In addition, this analysis indicates that problem behaviors
and victimization are significantly associated with daily consumption of nondiet soda among
high school students. These significant associations suggest research should examine why
nondiet soda intake is associated with negative behaviors to understand potential
mechanisms. Evidence suggests that adverse childhood exposure, such as childhood abuse
and household dysfunction during childhood, has been associated with higher risk for being
severely obese among adults.? Thus, further research is needed to examine whether
calorically sweetened beverage intake might be a link between these traumatic experiences
and obesity. Moreover, our findings emphasize the need for more direct and appropriate
strategies to prevent and address the emotional consequences of these traumatic youth
experiences.
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