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Introduction

Approximately 96 million adults in the United States (U.S.) have prediabetes;1,2 a 

condition of glucose intolerance and insulin resistance.3 About 15% of individuals with 

prediabetes are unaware of their condition.2 Non-Hispanic Black and Hispanic groups are 

disproportionally impacted by prediabetes and are at increased risk for developing T2D4 

in comparison to non-Hispanic Whites, contributing to chronic disease disparities5 and 

all-cause mortality.6 Clinical trials have demonstrated that progression from prediabetes to 

T2D can be delayed or prevented with dietary lifestyle modifications,7,8 including reduced 

intake of total dietary sugars.9 Added sugars, in particular, have been linked to an increased 

risk for insulin resistance and T2D10–13 and are overconsumed in the U.S. by an average of 

270 calories per day (current recommendations are ≤200 calories per day for 2,000 calorie 

diet).14 Adults aware of their prediabetes condition have been shown to engage in dietary 

risk-reduction behavior changes.15,16 However, to our knowledge, no studies have assessed 

if being aware of one’s prediabetes condition influences self-reported consumption of added 

sugar. The aim of this study is to examine if U.S. adults ≥20 years with prediabetes who are 

aware of their condition, self-report consuming lower quantities of added sugar compared to 

unaware adults and if differences are observed by age, sex, and race/Hispanic origin.

Corresponding author: Nadia M. Sneed, Tel +1 615.421.8563, nadia.sneed@vanderbilt.edu.
Nadia Markie Sneed* is a Nursing Post-doctoral Research Fellow at Vanderbilt University USA; Andres Azuero, PhD, MBA is a 
Professor in the Office of Research and Scholarship at the University of Alabama at Birmingham, Birmingham, Alabama, USA; 
Shannon A. Morrison, PhD, CRNP, FNP-BC, was an Associate Professor, School of Nursing, Department of Family, Community 
Health, and Systems, University of Alabama at Birmingham, Birmingham, Alabama, USA.
CONTRIBUTION STATEMENT: All authors have made substantial contributions to the conception and design, acquisition of data 
or analysis and interpretation of data, drafting the article or revising it critically for important intellectual content, and have given final 
approval of the version to be published.

Declarations of competing interests: The authors declare that they have no known competing financial interests or personal 
relationships that could have appeared to influence the work reported in this paper.

HHS Public Access
Author manuscript
Ann Epidemiol. Author manuscript; available in PMC 2023 November 01.

Published in final edited form as:
Ann Epidemiol. 2022 November ; 75: 21–24. doi:10.1016/j.annepidem.2022.08.039.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Materials and Methods

A cross-sectional, descriptive study was conducted using 2013–2018 National Health and 

Nutrition Examination Survey (NHANES) data. A total of 3,314 non-pregnant, non-lactating 

adults ≥20 years with prediabetes (hemoglobin A1c [HbA1c] between 5.7% to 6.4%) 1 

who reported whether they had been told by a healthcare provider about their prediabetes 

condition (yes/no), and had at least 1 day of dietary recall information that contained 

a value for added sugar were included in the final analyses. NHANES respondents 

dietary information was collected via 24-hour dietary recalls using the U.S. Department 

of Agriculture’s Automated Multiple-Pass Method.17 The National Cancer Institute (NCI) 

method was used to estimate usual intakes for added sugar (g) and total calories (kcals).18,19 

Regression analyses include the following predictors of added sugar consumption: age, sex, 

race/Hispanic origin, education level, annual household income, marital status, and body 

mass index (BMI).

All analyses were performed using SAS Studio version 3.8, Enterprise Edition20 

and appropriate NHANES analytic guidelines21 were followed using SAS SURVEY 

procedures22 necessary to perform complex survey designs. Survey weighted ordinary least 

squares (OLS) regression was used to examine demographic differences by prediabetes 

awareness status for HbA1c, total energy (kcal/day), and added sugar (g/day) and for added 

sugar by age category, sex, race/Hispanic origin, and sociodemographic and BMI categories. 

Lastly, survey weighted OLS regression was used to test whether prediabetes awareness was 

associated with usual intake of added sugar (g/day) using the NCI Method by age, sex, and 

race/Hispanic origin after controlling for sociodemographic covariates.

Results

A total of 3,314 adults were identified as having HbA1c defined prediabetes and reported 

being either aware (n=528) or unaware (n=2,786) of their condition (Table 1). Among those 

aware of having prediabetes, the mean intake of added sugar was 71 g/day compared to 

70.1 g/day for those unaware (estimated difference= −1.36 g; p=.21). Table 1 indicates that 

overall added sugar consumption and added sugar consumption by age category, sex, race/

Hispanic origin, and sociodemographic and BMI categories was higher among those aware 

of their prediabetes condition compared to those unaware, though differences in added sugar 

intake by each group were not statistically significant except for the 45–64 age category 

(estimated difference: −4.01, p=.01), the high school degree or GED category (estimated 

difference: −4.66, p=.04), the partner category (estimated adjusted difference: −9.17, p=.02), 

and the underweight BMI category (estimated difference: −11.32, p<.01). Our multivariable 

analysis indicated that prediabetes awareness was not significantly associated with added 

sugar intake (estimated adjusted difference 1.7 g; 95% CI: −.80, 4.20; p=.18). Among those 

with prediabetes, there were no significant differences in added sugar consumption among 

those aware of their condition across age, sex, or race/Hispanic origin (Type 3 test for age: 

p=.15, male: p=.86, Race and Hispanic origin: p=.89) (refer to Supplemental Table 2 for 

model estimated mean intake for added sugar for age category, sex, and race and Hispanic 

origin).
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Discussion

Our findings indicate that adults ≥20 years with prediabetes, aware of their condition, do not 

report consuming less added sugar than unaware adults. These findings are consistent with 

previous studies using NHANES data15,23 and may be the result of a lack of health care 

provider knowledge about added sugar’s risk association with pre- and T2D and/or a lack 

of healthcare provider referrals to diabetes education and nutrition counseling.24 Continued 

efforts are needed to not only increase prediabetes screening and improve awareness, but 

to ensure patients are referred for diabetes-specific nutrition counseling with a registered 

dietitian nutritionist.

We also found no significant differences in added sugar intake by age category, sex, and 

race/Hispanic origin among those aware of their prediabetes condition. Adults from our 

sample overconsumed added sugar by an average of 70–71 g/day (equivalent to 280–284 

kcals/day). While there is strong evidence indicating that added sugar causes metabolic 

dysregulation of lipid and glucose, and promotes a state of insulin resistance,13 no guidelines 

exist that specify added sugar limits for adults with diabetes, including prediabetes.1 This 

highlights an urgent need to identify target recommendations for added sugar intake among 

individuals with prediabetes that can be widely disseminated for use in public health and 

clinical settings.

The major strengths of this study are the use of six years (2013–2018) of NHANES data, 

laboratory collect HbA1c measures to identify prediabetes in the sample, and use of the 

sophisticated NCI method to predict the usual intake of added sugar and total calories 

for the sample.19,25 Limitations included: 1) the cross-sectional nature of this study in 

which causality, temporal associations, and behavior change could not be determined, 2) 

prediabetes awareness/unawareness being based on self-reported information, and 3) use 

of self-reported dietary intake data which is subject to recall bias due to under or over-

reporting.26

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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