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Abstract

Objective—This study aimed to compare diet soda drinkers, regular soda drinkers, and
individuals who do not regularly consume soda on clinically significant eating disorder
psychopathology, including binge eating, overeating, and purging.

Method—~Participants (n=2077) were adult community volunteers who completed an online
survey that included the Eating Disorder Examination Questionnaire and questions regarding
binge eating behaviors, purging, current weight status, and the type and frequency of soda
beverages consumed.

Results—Diet soda drinkers (34%, n=706) reported significantly higher levels of eating, shape,
and weight concerns than regular soda drinkers (22%, n=465), who in turn reported higher levels
on these variables than non-soda drinkers (44%, n=906). Diet soda drinkers were more likely to
report binge eating and purging than regular soda drinkers, who were more likely to report these
behaviors than non-soda drinkers. Consumption of any soda was positively associated with higher
BMI, though individuals who consumed regular soda reported significantly higher BMI than diet
soda drinkers, who in turn reported higher weight than those who do not consume soda regularly.

Conclusions—Individuals who consume soda regularly reported higher BMI and more eating
psychopathol ogy than those who do not consume soda. These findings extend previous research
demonstrating positive associations between soda consumption and weight.

Introduction

Obesity isamajor public health concern in the United States (1). While a number of
environmental and genetic factors have been identified as contributors to weight gain (1),
sugar-sweetened beverages (SSBs) have been arecent focus of scrutiny because they
represent the largest source of added sugars in the American diet (2). Recent estimates
suggest that adults receive 5% to 8% of daily caloric intake from SSBs (3), and soda
consumption aone rose 135% between 1977 and 2001 (4). Individuals who consume SSBs
do not compensate for calories by reducing food intake (5), and a number of studies and
reviews have shown that SSB consumption is associated with weight gain in children and
adults (6-8).

The negative impact of SSB intake on health has lead to public health campaigns advocating
for reduced consumption of SSBs and increased intake of non-caloric beverages (e.g., 9, 10).
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Sugar-sweetened beverage taxes have also been proposed in a number of cities and statesin
an attempt to reduce consumption (11). Replacement of caloric beverages with non-caloric
options may be an important component of weight reduction (12). However, artificialy
sweetened beverages (ASBs) may also pose some health risks. ASB consumption may
dysregulate hunger cues and increase desire for sugary foods (13, 14). Furthermore,
consumption of ASBs has also been associated with weight gain (14, 15) aswell as higher
risk for the development of metabolic syndrome and type 2 diabetes (16).

While previous research has examined the impact of SSBs and ASBs on weight and some
diet-related diseases, few studies have investigated the relationship between SSB/ASB
consumption and other forms of disordered eating. Therefore, this study aimed to compare
diet soda drinkers, regular soda drinkers, and non-soda drinkers on several clinically
significant variables related to disordered eating and weight. Based on previous research
findings indicating SSBS/ASBs are associated with weight gain and can be associated with
dysregulation of hunger cues, we predicted that (1) regular soda drinkers would have higher
BMI levels than diet soda drinkers and non-soda drinkers; (2) diet soda drinkers would
report higher levels of eating disorder psychopathology (such as shape and weight concerns)
than regular soda drinkers and non-soda drinkers; and (3) diet soda drinkers would report
more objective binge episodes and purging behaviors as compared to regular soda drinkers.

Participants were 2077 community volunteers who responded to an online advertisement
about a study relating to eating and health behaviors. Craigdlist advertisements for the online
study were posted in various cities in the United States. Participants completed several self-
report questionnaires through the secure online survey software website SurveyMonkey

after providing informed consent. The study was approved by Y ale University’sinstitutional
review board. The racial/ethnic breakdown of the sample was: 77.6% white, 6.3% Hispanic,
5.8% Asian, 5.8% African American, and 4.5% other or missing data. The mean BMI was
30.78 kg/m? (sd = 9.2) and mean age was 34.4 years (sd = 12.0).

Assessments and Measures

The Eating Disorder Examination Questionnaire (17) is the self-report version of the Eating
Disorder Examination interview (18) and assesses eating disorder features including
objective and subjective binge episodes and purging behaviors, and produces dietary
restraint, and eating, shape, and weight concern subscales. The Eating Disorder Examination
Questionnaire has received psychometric support, including adequate test-retest reliability
(19), and strong convergence with the Eating Disorder Examination interview (20, 21).

Self-reported data were collected on type and frequency of beverages consumed, height,
current weight, and demographics. Beverage consumption questions were: (1) “What type of
soda do you usually drink?’ and the response options were diet and regular; and (2) “How
many sodas do you drink per day?’ and response options asked participants to indicate the
number of 12 ounce cans, 20 ounce bottles, and 2-liter bottles. If the participant indicated
they consumed zero servings of soda per day, they were categorized as a non-soda drinker.

Statistical Analyses

ANOVAs and chi-square analyses were conducted to determine whether soda groups
differed on demographic variables. A multivariate analysis of variance (MANOVA) was
conducted to determine whether clinically relevant variables differed among adults who
report consuming diet soda, regular soda, and no soda on a daily basis. Follow-up ANOVASs
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examined whether the soda groups differed on Eating Disorder Examination Questionnaire
subscale scores, frequency of binge eating, purging, and overeating episodes, and BMI. Chi-
square tests examined whether soda groups differed on the presence of clinically significant
binge eating or purging. Finaly, a series of ANCOV As was conducted to control for age,
gender, and race. All analyses were conducted using SPSS for Windows (SPSS 19, Chicago,
IL) and were based on a .05 significance level.

Approximately one-third of the sample (34.0%, n=706) indicated they consumed diet soda,
22.4% (n=465) indicated they consumed regular soda, and 43.6% (n=906) of individuals
indicated they do not consume soda. On average, soda drinkers reported consuming 34.0
(sd=40.8) ounces of soda daily, or nearly three 12-ounce cans of soda per day.

Psychological and Behavioral Features Associated with Soda Consumption

Table 1 presents demographic characteristics of the participants within the soda
consumption groups. Diet soda drinkers were significantly older than regular soda drinkers.
Women were more likely than men to consume diet soda, while men were more likely than
women to report consuming regular soda. African American participants were more likely
than other racial/ethnic groups to consume regular soda, Caucasian groups were more likely
to consume diet soda, and Asian participants were more likely than other racial/ethnic
groups to report they did not consume soda on aregular basis.

Diet soda drinkers, regular soda drinkers, and individuals who do not consume soda were
compared on a number of psychological and behavioral variables associated with disordered
eating. The MANOVA comparing soda type on clinical variables (i.e., EDEQ subscales and
eating and purging episodes) was highly significant (F (14, 4096) = 11.21, p = <.001; Wilks
Lambda = 0.928). Follow-up ANOV As indicated significant group differenceson all
clinicaly relevant variables. Table 2 presents results of these univariate comparisons and
Scheffe post-hoc analyses. Because the homogeneity of variances assumption was violated,
the Welch-Swattherwaite test is reported. ANCOV As were conducted to control for age,
gender, and race. The pattern of group differences persisted after controlling for
demographic variables. Regular soda drinkers also had significantly higher BMI than diet
soda drinkers, and diet soda drinkers had significantly higher BMI than individuals who
reported consuming no soda. In regards to the Eating Disorder Examination Questionnaire
subscales, diet soda drinkers reported higher levels of dietary restraint, and higher eating
concerns, shape concerns, and weight concerns than both regular soda drinkers and those
who do not consume soda. Furthermore, regular soda drinkers reported higher eating
concerns, shape concerns, and weight concerns than participants who do not consume soda.
Diet soda drinkers reported more frequent objective binge episodes and objective overeating
episodes during the past 28 days than both regular soda drinkers and those who reported not
consuming soda. Finally, we examined whether rates of clinically significant binge eating
and purging — defined as reporting binge eating or purging at a frequency of once per week
or more — differed across soda groups. This frequency threshold for determining clinical
significance corresponds with DSM-5 frequency thresholds for the diagnoses of bulimia
nervosa and binge eating disorder (22, 23). Diet soda drinkers were significantly more likely
to report clinically significant binge eating (X2 (2, n=2072) = 37.8, p<.001) and purging (x?
(2, n=2072) = 21.1, p<.001) than were the regular soda and non-soda drinkers.

Figure 1 displaystherates of clinically significant (i.e., >= once weekly) binge eating and
purging within soda groups.
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Discussion

Results indicated that diet soda drinkers reported significantly more binge episodes, purging
behaviors, higher levels of eating restraint, and higher concerns about body shape, weight,
and eating as compared to the regular soda drinkers and non-soda drinkers. However, BMI
was significantly higher among regular soda drinkers as compared to diet soda drinkers and
those who do not consume soda. These results offer additional support for previous research
indicating a positive relationship between BMI and consumption of SSBs (5-7).
Furthermore, our findings contribute to the existing body of research indicating that both
ASBs and SSBs have negative impact on health. Though research has focused on beverage
consumption and the impact on weight and some diet-related diseases, this study specifically
examined the relationship between consumption of ASBs/SSBs and characteristics
associated with eating disorders.

The study is strengthened by the large sampl e size that was recruited from arange of cities
in the United States and the use of validated measures to assess behaviora and
psychological variables associated with disordered eating behaviors. There are several
limitations to this study. The cross-sectional nature of the study prevents drawing
conclusions about causality. Furthermore, the data on soda consumption and BMI were all
self-reported. Another possible limitation is the use of a convenience sample drawn from
internet volunteers. However, perceived anonymity has been shown to produce more candid
responses regarding eating pathology (24), suggesting the method of data collection (i.e.,
guestionnaires presented over the internet to anonymous volunteers) may also serve as a
strength of this study.

Future studies should investigate the relationship between other SSBs/ASBSs, binge eating
behaviors, and associated psychological characteristics. Longitudinal investigations would
permit analysis of specific health risks associated with beverage selection and consumption
patterns. Such investigations would provide additional data on the potential adverse health
effects associated with soda consumption, including high BMI and compensatory
behaviours, and possible long-term complications such as Type 2 diabetes.
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Figure 1.
Rates of clinically significant binge eating and purging within soda groups.
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