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Introduction: Consumption of sugar sweetened beverages (SSB)s has been linked with adult and childhood obesity, an increasing health burden in the United States. The aim of this study was to examine factors associated with the consumption of SSBs among Oklahoma adults with children in the home.

Methods: A random sample of 1,118 Oklahoma adults with children in the home participated in a survey about their SSB consumption between August and October, 2015. We calculated weighted prevalence estimates and examined the relationship between types of SSBs consumed and covariates of interest using logistic regression techniques appropriate for survey data. Outcome variables included three categories of SSB consumption: consuming ≥1 sugar-sweetened sodas daily, consuming ≥1 other SSBs daily, and total daily SSB consumption, defined as ≥1 SSB of any kind. Heavy consumers were those who drank ≥3 SSBs per day.

Results: Almost half (44%) of adults with children in the home consumed ≥1 total SSBs daily; 29% consumed ≥1 sugar-sweetened sodas and 28% consumed ≥1 other SSBs not including soda daily. The odds of consuming ≥1 SSBs daily was four times higher among those with a high school education or less (AOR = 4.06, 95% CI = 2.34, 7.04); almost three times higher for those who perceived their diet as somewhat healthy, or not very healthy (AOR = 2.72, 95% CI = 1.27, 5.82), more than double among those aged 18–34 years (AOR = 2.41, 95% CI = 1.08, 5.40), and almost double among those who consume <8 cups of water daily (AOR = 1.78, 95% CI = 1.06, 2.99).

Conclusion: Because SSBs have been linked with obesity, understanding factors associated with consumption is important, especially among parents and caregivers of children. These findings have implications for developing and targeting messages to prevent SSB consumption among those most at risk.
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INTRODUCTION

While recent data suggest that the rates of obesity are beginning to level, they remain at an alarmingly high rate (1). Using Behavioral Risk Factor Surveillance System data from 2016, Segal and associates reported adult obesity rates exceeded 30% in 25 states, with the highest occurring in West Virginia (37.7%) and with Oklahoma ranking ninth highest (32.8%) (1, 2). When combining adult overweight and obesity categories, the lowest rate was 58.1% (Colorado) and the highest rate was 71.3% (Mississippi) (2). Obesity disproportionately affects minority groups and those with low socioeconomic status (3–5). A 2013-14 National Health and Nutrition Examination Survey (NHANES) documented a significantly higher proportion of black Americans (48.4%) and Hispanic Americans (42.3%) were obese compared to their White counterparts (36.4%) (6). Additionally, analysis of 2014 BRFSS data revealed American Indian/Alaska Native adults had obesity rates ranging from 60.9% (North Carolina) to 93.9% (Ohio) (7).

Perhaps most alarming are trends among children which indicate 8.6% of Asian children, 14.7% of White children, 19.5% of African American children, and 21.9% of Hispanic children are obese (8). One factor, empty calories from discretionary foods like sugar-sweetened beverages (SSB), can contribute to obesity (9–13). which is associated with type 2 diabetes, heart disease, kidney disease, liver disease, tooth decay, and cancer, as well as other medical and mental health diagnoses (9–11, 14, 15). Decisions made by caregivers of children in the home impact not only short-term food and beverage choices, but long-term obesity (16–19).

SSBs are “any liquids sweetened with various forms of added sugars including brown sugar, corn sweetener, corn syrup, dextrose, fructose, glucose, high-fructose corn syrup, honey, lactose, malt syrup, maltose, molasses, raw sugar, and sucrose (20).” Examples of SSBs include regular soda (not sugar-free), fruit drinks, sports drinks, energy drinks, sweetened waters, and coffee and tea beverages with added sugars. Intake of SSBs is positively associated with increased body weight and risk of obesity, and negatively associated with the intake of important micronutrients (21).

While information on factors associated with adult SSB consumption is limited, surveillance studies have reported frequent adult consumers of SSBs are more likely to be younger (21–23), of African-American race or Hispanic ethnicity (21–23), males (22, 23), and those with lower socioeconomic status (21–23). In 2013, 66.4% of Oklahomans ages 18–24 years consumed one or more SSB daily, the highest prevalence of all states reporting (22). Additional research has uncovered associations with lower levels of education (21–23), unemployment (23), being physically inactive (23), smoking (23), and poor dietary habits (22, 23). Most research has focused on SSB consumption among adults and children, and not specifically among parents and caregivers of children.

In 2016, the Oklahoma Tobacco Settlement Endowment Trust launched “Shape Your Future: Rethink Your Drink,” an obesity prevention health communications program aimed at Oklahoma parents and caregivers of children. The program developed and released messages designed to combat SSB consumption by urging Oklahomans to “Rethink your Drink,” replacing SSBs with water. The “Rethink your Drink” campaign and messages originated from the Nutrition Education and Obesity Prevention Branch at the California Department of Public Health (24, 25). As part of the evaluation of the campaign, a series of cross-sectional surveys gathered information about Oklahomans' knowledge, attitudes, and behaviors concerning physical activity, nutrition, and overall wellness. Results presented here represent baseline SSB consumption in Oklahoma in 2015 prior to the launch of the “Rethink Your Drink” health communications campaign. The objective of this analysis was to examine factors associated with consumption of SSBs among Oklahoma adults with children in the home and to explore disparities in frequent consumption. Information about SSB consumption among parents and caregivers can be used to target messages to groups at highest risk. Given the critical role that parents and caregivers play in children's health behaviors, understanding these patterns may also influence the development and targeting of interventions for the prevention of childhood SSB consumption. Ongoing analysis of surveillance data is also important in detecting changes in obesity and consumption of SSBs on a national scale (11).

DATA AND METHODS

The purpose of this telephone-based cross-sectional survey was to provide baseline data on adult consumption of SSBs prior to the launch of the statewide media campaign, “Shape Your Future: Rethink Your Drink.” Data collection occurred August through October, 2015 by the Sooner Survey Center in the University of Oklahoma College of Public Health. The sample population was a random sample of all non-institutionalized adults in Oklahoma with at least one child under the age of 18 living in the household and with either a cell or landline telephone. A target sample size of 1,000 completed surveys was determined to be sufficient for reliable estimates for subgroups of interest around key variables. Data were weighted to adjust for non-coverage and non-response, creating estimates more representative of the Oklahoma adult population with children living in the home. The survey instrument and protocol were approved by the University of Oklahoma Health Sciences Center Institutional Review Board.

SSB Survey Questions

We measured SSB intake in our survey using two questions from the Behavioral Risk Factor Surveillance System sugary beverage module (26). Respondents were first asked: During the past 30 days, how often did you drink regular soda or pop that contains sugar (do not include diet soda or diet pop)? Respondents were then asked: During the past 30 days, how often did you drink sugar-sweetened fruit drinks, sweet tea, sports drinks, or energy drinks? Respondents were asked to NOT include 100% fruit juice, diet drinks, or artificially sweetened drinks. For both questions, respondents could answer in times per day, week, or month. Responses were converted to daily intake.

SSB Outcomes

Daily SSB consumption was examined for soda and other SSBs separately and in combination. This resulted in three outcomes, soda, other SSB, and all SSB, categorized as < 1 and 1 or more daily. As a secondary outcome, we created a category of heavy SSB consumers, those who drank three or more SSB per day.

Covariates

Covariates included gender, three categories of age (<35, 35–54, and ≥55 years), four categories of race (White, American Indian/Alaska Native, African American and “other”), and two levels of education (high school degree or less and some college /technical school or more). Self-reported height and weight were used to calculate body mass index (BMI) (27). Two categories of BMI were included in the analysis, BMI <25 (underweight or normal), and BMI ≥25 (overweight or obese). Two self-assessed levels of perceived general health (excellent, very good, or good, vs. fair or poor), and two categories of perceived healthiness of diet (very healthy vs. somewhat, a little, or not at all healthy) were created, along with two categories of daily water consumption (8 or more cups or 0–7 cups). Finally the number of meals eaten at restaurants or fast food establishments was categorized as >2 times/week or ≤ 2 times/week.

Data Analysis

All analyses were performed using survey procedures in SAS 9.4. SSB prevalence estimates are presented as percentages with 95% confidence intervals. Chi-square tests were used to examine whether SSB consumption varied by the covariates of interest. P < 0.05 were considered statistically significant. Separate multiple logistic regression analyses were performed for soda, other SSB, and all SSB to model relationships between SSB consumption and the covariates described above. Variables in the model were removed using a manual stepwise method, with decisions based on the t-statistics of their estimated coefficients, using the associated p-values. Interaction between covariates was tested for significance. Adjusted odds ratios (aORS) and 95% CIs are reported. Finally, we analyzed heavy consumption, three or more SSB of any kind per day, to estimate associations with the covariates of interest.

RESULTS

1,118 Oklahomans with children in the home completed the survey using landline (n = 827) and cellular (n = 291) telephone numbers. The American Association for Public Opinion Research (AAPOR) response rate (RR1) for the survey was 10% and the cooperation rate was 90%, both in the acceptable range (28, 29). Participant characteristics are presented in Table 1. Respondents were predominantly female (54.1%) and white (76.6%). About half had a high school degree or less, and 60.9% were overweight or obese. The overall prevalence of ≥1 daily total SSB consumption was 44.1% (95% CI = 37.8, 50.4). Daily consumption of ≥1 sugar-sweetened sodas and other SSB was 28.8 and 28.4% respectively.


Table 1. Participant sociodemographic and health-related characteristics, and prevalence of daily SSB consumption by characteristic (% and 95% confidence interval).
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Total SSB Consumption

Almost 60% of those with a high school education or less reported drinking one or more SSB of any kind every day (59.2%), significantly higher than those with greater than a high school education (30.9%). The prevalence of daily total SSB consumption was also significantly higher among those who perceived their diets as less healthy (48.9 vs. 21.6%) and those who drink <8 cups of water daily (51.1 vs. 38.1%, Table 1). After adjusting for other variables in the model, the odds of consuming one or more SSBs daily was four times higher among those with a high school education or less (aOR = 4.06, 95% CI = 2.34, 7.04), and almost three times higher for those who perceive their diet as somewhat healthy, not very healthy, or not at all healthy (aOR = 2.72 with 95% CI = 1.27, 5.82). The odds of daily total SSB consumption was 2.41 times higher among those 18–34 years (95% CI = 1.08, 5.40), and almost double among those who consume <8 cups of water every day (aOR = 1.78, 95% CI = 1.06, 2.99, Table 2).


Table 2. Association between daily SSB consumption and sociodemographic and health-related characteristics (adjusted ORs and 95% confidence interval).
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Sugar Sweetened Soda Consumption

The prevalence of sugar-sweetened soda consumption was significantly higher among those with lower levels of education (40.4 vs. 18.7%) and those who perceive their diets as less healthy (32.2 vs. 12.4%, Table 1). After adjusting for other variables in the model, the odds of consuming one or more sugar-sweetened soda per day was three times higher among those with a high school education or less (aOR = 3.25, 95% CI = 1.62, 6.52), and three times higher among those aged 18–34 years (aOR = 3.01, 95% CI = 1.07, 8.50, Table 2).

SSB Consumption Not Including Soda

Similar to soda consumption, prevalence of other SSB consumption was significantly higher among those with lower levels of education (38.9 vs. 19.4%) and those who perceive their diets as less healthy (31.8 vs. 12.1%). Additionally, the prevalence was higher among those reporting <8 cups of water per day (36.3 vs. 21.3%, Table 1). After adjusting for other variables in the model, the odds of consuming one or more SSB excluding soda per day was three times greater among those with a high school education or less (aOR = 3.13, 95% CI = 1.63, 6.03), almost three times greater for those who perceive their diet as somewhat healthy, not very healthy, or not at all healthy (aOR = 2.81, 95% CI = 1.26, 6.27), and more than double among those consume <8 cups of water every day (aOR = 2.66, 95% CI = 1.45, 4.90). The odds of daily SSBs other than soda was 2.66 times higher among males as compared to females (95% CI = 1.39, 5.06, Table 2).

Heavy Total SSB Consumption

Results were similar for heavy SSB consumption, defined as consuming three or more SSBs of any kind per day. The prevalence was highest among those with lower levels of education (27.1 vs. 7.0%), those who perceive their diet as less healthy (18.4 vs. 5.3%), and those who drink <8 cups of water each day (23.6 vs. 9.8%, Table 3). Although those with fair or poor perception of general health had the highest prevalence of heavy SSB consumption (30.2%), the association between perceived health and heavy consumption did not remain after adjusting for other covariates in the model. After adjusting for other variables in the model, the odds of consuming three or more SSBs daily was seven times higher among those with a high school education or less (aOR = 7.15, 95% CI = 2.86, 17.91), six times higher among those aged 18–34 years (aOR = 6.08, 95% CI = 1.45, 25.59), and four times higher among those who consume <8 cups of water every day (aOR = 4.74, 95% CI = 1.91, 11.73, Table 3).


Table 3. Association between heavy SSB (3 or more per day) consumption and sociodemographic and health-related characteristics (adjusted ORs and 95% confidence interval).
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DISCUSSION

The results of this study indicate that in 2015, 44.1% of Oklahomans with children in the home consumed one or more SSBs every day. Daily consumption of sugar-sweetened soda and other SSBs was similar, 28.8 and 28.4%, respectively. In 2013, Oklahoma was one of six states with the highest consumption of SSBs (22) with an adjusted prevalence of 44.6% of Oklahoma adults consuming ≥1 SSB daily (2). While the association between obesity and low SES, low educational levels, and racial differences is well documented in the literature, the association between these variables and the consumption of SSB is less well-known, especially among adults with children in the home.

Consistent with prior studies, daily SSB consumption in our sample of adults was associated with lower levels of education (21–23), male gender (22, 23), and younger age for heavy consumption (21–23). Perceived less healthy diet and drinking <8 cups of water per day were also consistently associated with SSB in our study. Tasevska and associates also reported an association between consumption of SSB and eating a healthy diet (measured by eating breakfast 6 or 7 days per week) (30). Although Qobadi and Payton reported an association between consumption of SSBs and eating in fast-food restaurants, our study did not uncover a similar association (23).

In this study of Oklahoma adults with children in the home, education was the factor most consistently associated with SSB consumption. The odds ratios (OR) were robust and showed an inverse association between education and consumption of SSBs. Han and Powell reported similar, but less robust results in their study on the association between lower levels of education and consumption of total SSBs (OR = 1.34, 95% CI = 1.23, 1.47) or sodas only (OR = 1.52, 95% CI = 1.39, 1.67) (21), as did Qobadi and Payton, in their study of SSB consumption in Mississippi (OR = 1.9, 95% CI = 1.4, 2.6) (23). Two additional studies revealed an association between choosing SSBs for children and lower levels of education (30, 31). Most striking in our study was the association between education and consumption of three or more SSBs per day. Those with a high school education or less were four times more likely to consume three or more SSB daily than those with higher educational attainment. One reason might be referenced by Han and Powell, who noted that lower income households may choose lower cost SSBs over more expensive, but healthier alternatives like milk or non-sweetened fruit juices (21). Beverage choices parents make can influence their children's choices both now and in the future (12). Given the consistent findings related to lower educational attainment and higher consumption of SSBs, limited knowledge about SSBs and their calorie content could be a factor influencing high prevalence. For a woman on a 1,800 calorie diet, one 12 ounce serving of a sugar- sweetened beverage represents about 140 calories or 8% of the total recommended daily caloric intake from empty calories, while for a man on a 2,000 calorie diet, a typical serving of a SSB accounts for 7% of daily calories. This modifiable risk factor can be addressed with educational campaigns specifically targeting low SES families (1).

A novel finding in our study was the association between drinking less than the recommended level of eight cups of water daily and consumption of SSBs (AOR = 1.78, 95% CI = 1.06, 2.99). People often consider dietary changes when attempting to lose weight (25). This study suggests that messages promoting a higher level of water intake on a daily basis could decrease SSB consumption, affecting caloric intake. This study provides further evidence for the media message, “Rethink your drink (25).”

The findings from this study are somewhat unique as they reflect adults with children in the home, meaning parents and caregivers of children. The population-based sample is weighted to reflect the population of adults with children in the home in Oklahoma, and may be generalizable to other states with similar demographics. Our findings related to heavy consumption of SSBs are also somewhat novel. However, this study also has some notable limitations. First, the consumption of SSBs is only one of many prevalent obesogenic behaviors. Our study is limited in its focus on SSB consumption and further limited to adults with children in the household. Consumption of SSB among the children in the household was not measured in our survey (30). Second, cross-sectional studies have prediction limitations. Because outcome and covariates are assessed at the same point in time, no causal assumptions can be made. Further, as with any survey study, the data represented here are prone to bias, particularly recall bias.

CONCLUSIONS

This study indicates that lower educational levels, perceived healthiness of diet, drinking <8 cups of water daily, male gender, and younger age were associated with daily consumption of SSBs among adults with children in the home. Sugary drinks are a major source of excess sugar and calories in the diet (9). Reducing SSB consumption among adults and children is a priority given its association with rising levels of obesity. Health communication and mass media campaigns are considered an evidence-based practice for improving knowledge, attitudes, and behaviors. The Rethink Your Drink campaign and similar campaigns have shown promise in other states in reducing consumption of SSBs (25, 32, 33). Given the high rate of SSB consumption among adults with children in the home demonstrated in this study, such a targeted intervention is needed to reduce the risk of being overweight and obese (34).
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Male 348 (45.9) 443 (34.6,54.0) 28.2(18.9, 37.6) 33.5(23.6,43.4)
Female 767 (54.1) 43.4(35.0,518) 287(199,37.5) 24.4(168,32.0)
180 (44.8) 485(377,50.4) 34.2,(22.9,45.5) 318,(21.1,426)
35-54 783 (46.4) 39.9(32.0,47.9) 24.6(16.9,32.2) 24.74(17.0, 32.5)
155 (8.8) 43.4(28.4,56.9) 242(103,38.1) 31.0(15.7,45.7)
White 883(76.6) 45.9(38.7,53.1) 28:8(213,363) 305 (182, 47.7)
Black 66(9.4) 28.1(107, 45.5) 187 (31,84.4) 16.4(5.4,27.4)
American Indian/Alaska Native 69(02) 505 (32.4,68.6) 350(183,51.7) 305 (182, 47.7)
78(4.8) 480 (12.,83.9) 462(08,82.6) 37.9(00,767)
<High school 184 (47.6) 59.2(48.7, 69.70 40.4(29.0,51.8P 389 (27.6,50.1)°
>High school 915 (52.4) 309(262,367) 187 (137, 238) 19.4(14.3,24.4)
Underweight/Normal (<25) 469 (39.1) 42.4(32.0,52.8) 297 (19.5,39.9) 266(16.7,36.5)
Overweight/Obese (>25) 636 (60.9) 44.6(365,52.7) 27.4(19.1,35.6) 289(210,368)
Excellent, very good or good 973(84.0) 42.4(353,495) 266(19.4,33.7) 27.7(208,347)
Fair or poor 143 (16.0) 50.8 (35.8 65.9) 38.2(233,53.1) 29.4(16.1,42.6)
Very healthy 245 (18.5) 21.6(10.7, 32.5)° 12423, 22.5)b 12.1(5.8, |S.4F
Somewhat, alitle or not at all healthy 870 (81.5) 48.9(419,56.0) 32.2(24.8,395) 31.8(24.6,30.0)
28 cups 509 (50.7) 381 (286, 47.7° 25.7(163,352) 21.3(13.0,29.61
0-7 cups 599 (49.9) 51.1 (428, 595) 329(24.1,41.6) 36.3(27.3,45.2)
<2 times/week 708 66.7) 458(37.8,53.9) 302(218,38.7) 207(218,37.5)
>2 times/weck 405 (33.9) 405 (304, 50.6) 25.4(16.1,34.6) 26.4(16.1,36.8)
@ Weighted percent.
> p <0.001.
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Characteristic Al SSB* $SB Sodas* Other SSB*

Fomale (ref) (ref) (e

Male 1.75(1.01,3.02) 1.28(0.62,2.64)  2.66(1.39, 5.06°
AGE(VEARS)
1834 241(1.08,6.40P  301(107,850° 197 (0.75,5.22)
35-54 1.31(0.61,2.79) 1.62(0.64, 4.10) 1.13(047,2.70)
255 (ref) ref) (ref)
RACE
White (ref) (e (ref)

Black 0.32(0.10, 1.08) 0.41(0.10, 1.71) 039 (0.13, 1.11)
American 093(037,23)  104(036,304)  108(0.44,2.66)
Indian/Alaska

Native

Other 1.13(0.31, 4.05) 2.60(0.69, 9.86) 1.63(0.35, 7.66)

<Highschool ~ 4.06(2.34,7.04°  325(1.62,652%  3.13(1.63,6.03

>High school (ref) (ref) (ref)
BMIL
Underweight/ (ref) {ref) (ref)
Normal (<25)

Overweight/  0.89(0.48,1.64) ~ 076(0.0.35,1.63)  0.98(0.49, 1.97)
Obese (=25)

ED HEALTH STATUS

Fair or poor 109(049,242)  1.46(0.66,321)  093(041,2.10)

Excellent, (ref) (ref) (ref)
very good or

P
Very healthy (ref) ref) (ref)
Somewhat,a  2.72(1.27,5.82°  2.39(0.84,680)  2.81(1.26,627P
ltle or not at

all healthy

{ref) (ref)
1.78(1.06,2.99P  1.32(0.66,2.65)  2.66(1.45,4.90°

=2 (ref) (e (ref)
times/week

>2 0.79(0.46,1.35)  084(0.44,1.60)  082(0.44,1.55)
times/week

“Adjusted for gender, age, race, education, BMI, perceived health status, perceived
healthiness of diet, dail water consumption and meals eaten outside the home.

% <0.001.

bp < 0.05.
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