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Abstract

Objective: To determine if unhealthy weight control behaviors or binge eating behaviors among
young adults with overweight/obesity are associated with BMI change and cardiometabolic risk at
seven-year follow-up.

Methods: We used longitudinal cohort data from 5,552 young adults with overweight/obesity at
baseline (18-24 years) with seven-year follow-up (24-32 years) from the National Longitudinal
Study of Adolescent to Adult Health. Baseline predictors were: 1) unhealthy weight control
behaviors such as vomiting, fasting, skipping meals, or laxative/diuretic use to lose weight or 2)
binge eating behaviors. Participants reporting either unhealthy weight control behaviors or binge
eating behaviors were considered to engage in any disordered eating behavior (DEB). Outcomes at
seven-year follow-up were BMI change, incident diabetes, incident hypertension, and incident
hyperlipidemia.

Results: Young adults with overweight/obesity reporting unhealthy weight control behaviors at
baseline had higher BMI and weight at seven-year follow-up than those without unhealthy weight
control behaviors. In regression models adjusting for baseline BMI, race/ethnicity, age, and
education, unhealthy weight control behaviors were associated with greater change in BMI in both
sexes and binge-eating behavior at baseline was associated with greater odds of incident
hyperlipidemia (OR 1.90, 95% CI 1.29-2.79) at seven-year follow-up in males.

Conclusions: The higher risk for increased BMI (in both males and females) and incident
hyperlipidemia (in males) over time in young adults with overweight/obesity who engage in DEBs
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underscores the need to screen for DEBs in this population and provide referrals and tailored
interventions as appropriate.

Keywords
eating behaviors; obesity; overweight; hyperlipidemia; young adult; body mass index

Introduction

By national estimates in the United States, 60.3% of younger adults aged 20-39 have a
weight status classified as overweight or obese (Ogden, Carroll, Kit, & Flegal, 2014).
Studies have also demonstrated that over 40% of female and over 20% of male young adults
engage in disordered eating behaviors (DEBs) (Goldschmidt et al., 2018) including binge-
eating behavior or unhealthy weight control behaviors such as vomiting, fasting, skipping
meals, and laxative/diuretic use (Stephen, Rose, Kenney, Rosselli-Navarra, & Weissman,
2014). DEBs are associated with poor psychosocial health including increased risk for eating
disorders (McKnight Investigators, 2003; Striegel-Moore & Bulik, 2007), alcohol and
tobacco use (French, Story, Downes, Resnick, & Blum, 1995), and depression (Neumark-
Sztainer, Wall, Larson, Eisenberg, & Loth, 2011).

Longitudinal studies have the ability to determine long-term health consequences of DEBs,
but data are limited in young adulthood. Prior longitudinal studies have focused on the
adolescent age group and found that dieting in adolescence is associated with future weight
gain (Field et al., 2003; Stice, Presnell, Shaw, & Rohde, 2005; Viner & Cole, 2006);
however, findings have not been consistent across all studies (Klesges, Klem, Epkins, &
Klesges, 1991; Tiggemann, 1994). One Minnesota-based longitudinal study found that
adolescents using DEBs had increased body mass index (BMI) and a greater risk for being
overweight at five-year (Neumark-Sztainer et al., 2006) and 10-year (Neumark-Sztainer,
Wall, Story, & Standish, 2012) follow-up. The association between DEBs and
cardiometabolic risk has not been well studied, particularly in the context of young adults
with overweight/obesity. Young adulthood represents an under-researched developmental
period that is distinct from adolescence (Stroud, Walker, Davis, & Irwin, 2015) during which
persons can begin to develop cardiometabolic risk factors (Skinner, Perrin, Moss, & Skelton,
2015). Young adults have a worse health profile and are less likely to eat breakfast, exercise,
and get regular physical and dental checkups than adolescents (Stroud et al., 2015).

The present study aims to fill the gap in scientific knowledge on the longitudinal effects of
DEBs in young adulthood. The objective of this study is to determine the association in a
large national sample of young adults with overweight/obesity between DEBs, BMI gain,
and increased cardiometabolic risk at seven-year follow-up. We specifically examined
associations with incident diabetes, hypertension, and hyperlipidemia.
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We used data from the National Longitudinal Study of Adolescent to Adult Health (Add
Health), a longitudinal cohort study of a nationally representative sample of adolescents in
the United States who were followed into adulthood (Harris et al., July 2017). The original
adolescent sample (1994-1995, 11-18 years old, Wave I) used systematic sampling methods
and implicit stratification to ensure that the high schools (n=80) and middle schools (n=52)
were representative of US schools with respect to region of country, urbanicity, size, type,
and ethnicity. There have been five waves of data collection, which is coordinated by the
Carolina Population Center. For this study, we used restricted-use data from Wave IlI
(defined as baseline for this study), collected from 2001 to 2002 when subjects were 18-24
years old, and Wave 1V (defined as seven-year follow-up for this study), collected in 2008
when subjects were 24-32 years old. Wave |11 was the only wave that collected detailed
information about DEBs, and Wave 1V was the only wave that collected laboratory data for
diabetes and cholesterol. Further details about the study design can be found elsewhere
(Harris et al., 2017). The University of North Carolina Institutional Review Board approved
all Add Health study procedures, and the University of California, San Francisco
Institutional Review Board deemed this specific project exempt.

We included all young adults in Add Health with overweight or obesity at baseline. We
excluded young adults who were missing data for the outcomes including BMI change,
incident diabetes, hypertension, and hyperlipidemia (n=1,350). We also excluded women
who were pregnant at seven-year follow-up (n=188) since this could affect their BMI change
and other laboratory measurements.

At baseline and seven-year follow-up, an interviewer traveled to the home or another
suitable location for the research subject. Written informed consent was obtained from the
subject. Interviews lasted approximately 90 minutes. Computer-assisted self-interview
technology was used by participants to answer potentially sensitive questions. At seven-year
follow-up, immediately following the interview, interviewers took physical measurements
and collected biological specimens.

Baseline measures

Unhealthy weight control behaviors: Individuals who self-reported behaviors such as,
“made yourself vomit, fasted or skipped meals, took laxatives, or diuretics” during the past
seven days in order to keep from gaining weight (yes versus no) were coded as having
unhealthy weight control behaviors. Exercise and dieting behaviors alone were not
considered “unhealthy” weight control behaviors. Our measurement of unhealthy weight
control behaviors mirrors previous studies using Add Health data (see Stephen et al., 2014;
Tabler & Utz, 2015). These questions were adapted from validated eating behavior measures
such as in the Adolescent Health Survey and similar to Project Eating Among Teens (85%
agreement =1 behavior, r=0.76) (Neumark-Sztainer, Story, Resnick, & Blum, 1998;
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Neumark-Sztainer, 2010), except that the time frame was seven days to be consistent with
the seven day time frame of other validated questions in the Add Health survey on nutrition
and physical activity.

Binge-eating behaviors: Individuals who self-reported “eaten so much in a short period
of time that [they] would have been embarrassed if others had seen them do it” in the past
seven days were coded as having binge-eating behavior. This question was adapted from
validated eating behavior measures such as in the Adolescent Health Survey and similar to
Project Eating Among Teens (89% agreement) (Neumark-Sztainer et al., 1998; Neumark-
Sztainer, 2010), except that the time frame was seven days to be consistent with the seven
day time frame of other validated questions in the Add Health survey on nutrition and
physical activity.

Disordered eating behaviors (DEBS): Participants who self-reported unhealthy weight
control behaviors or binge-eating behaviors in the past seven days were considered to have
DEBs.

Seven-year follow-up measures

Incident diabetes: Respondents were classified as having incident diabetes if they had a
fasting glucose = 126 mg/dl, non-fasting glucose = 200 mg/dl, hemoglobin Alc = 6.5%
(American Diabetes Association, 2014), self-reported history of diabetes except during
pregnancy, or used anti-diabetic medication in the past four weeks at follow-up, and a
negative self-reported history of diabetes, except during pregnancy, at baseline.

Incident hypertension: Incident hypertension was defined as a measured systolic blood
pressure 2140 mmHg or a measured diastolic blood pressure =90 mmHg (Chobanian et al.,
2003) using the average of two measurements 30 seconds apart from a factory calibrated,
Microlife BP3MC1-PC-1B oscillometric blood pressure monitor (MicroLife USA, Inc.;
Dunedin, FL) or an affirmative response to the question “have you ever been diagnosed with
high blood pressure or hypertension” at follow-up, and a negative response to the question
“have you ever been diagnosed with high blood pressure or hypertension” at baseline.

Incident hyperlipidemia: Incident hyperlipidemia was defined as total cholesterol decile
corresponding to the proportion of young adults with total cholesterol =240 mg/dL in the
National Health and Nutrition Examination Surveys (Gooding et al., 2016; Shay et al., 2012)
or an affirmative response to the question “have you ever been diagnosed with high
cholesterol, triglycerides, or lipids” at follow-up, and a negative response to the question
“have you ever been diagnosed with high cholesterol, triglycerides, or lipids” at baseline.

Measured at both baseline and seven-year follow-up

Body mass index (BMI) was calculated using the standard formula weight (kilograms)
divided by height (meters) squared (BMI = weight/height?). Weight (Health-o-meter 844K L
High Capacity Digital Bathroom Scale; Jarden Corporation; Rye, NY) and height
(Carpenter’s square, steel tape measure) were measured by the interviewer. Self-reported
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height or weight was used if not measured by the interviewer (n=712). Change in BMI was
defined as BMI at seven-year follow-up subtracted from baseline BMI.

Weight status: Young adults with underweight (BMI <18.5), normal weight (18.5 < BMI
< 25), overweight (25 < BMI < 30), or obesity (BMI = 30), including severe obesity (BMI =
40), were classified in accordance with guidelines from the US Centers for Disease Control
and Prevention (Centers for Disease Control (CDC)., 2012).

Age and sex were based on self-report.

Race/ethnicity was based on self-report, based on the categories created by the Add Health
survey design: non-Hispanic White; non-Hispanic Black/African American; Hispanic/
Latino; non-Hispanic Asian or Pacific Islander; American Indian/Native American; or other.

Education was based on self-report and dichotomized into high school or less versus more
than high school, similar to other large population-based studies in young adults (Hudson,
Puterman, Bibbins-Domingo, Matthews, & Adler, 2013; Wang et al., 2009). Of
socioeconomic markers (i.e., education, income, and occupation) education is found to be
most robustly associated with a variety of mental and physical health outcomes. For this
reason, education is often the standard socioeconomic proxy utilized in epidemiological
studies (Araya, Lewis, Rojas, & Fritsch, 2003; Geyer, Hemstrom, Peter, & Vagero, 2006;
Winkleby, Jatulis, Frank, & Fortmann, 1992) including in young adults (Hudson et al., 2013;
Wang et al., 2009) and in eating disorders (Hay, Girosi, & Mond, 2015; Tabler & Utz, 2015).

Statistical analysis

Data analysis was performed in 2017 using STATA 15.0. Given sex differences in the
presentation of DEBs (Murray et al., 2017; Murray, Accurso, Griffiths, & Nagata, 2018), all
analyses were stratified by sex. We compared unadjusted differences in outcomes at seven-
year follow-up by baseline presence and absence of DEBs using independent samples t-tests
for continuous variables and Chi-square tests for categorical variables. We assessed the
association between DEBs and cardiometabolic risk at seven-year follow-up using
regression models, adjusting for potential confounding variables. Linear regression analysis
was used to identify the association between change in BMI as the continuous dependent
variable, and 1) unhealthy weight control behaviors, 2) binge-eating behaviors, or 3) either
unhealthy weight control behaviors or binge-eating behaviors (defined as DEBS) as the
independent variables, adjusting for race/ethnicity, age, baseline BMI, and education.
Logistic regression analysis was used to identify associations with incident diabetes, incident
hypertension, and incident hyperlipidemia as the dependent variables, and DEBs, unhealthy
weight control behaviors, or binge-eating behavior as the independent variables, adjusting
for race/ethnicity, age, baseline BMI, and education. DEBs that were significantly associated
with cardiometabolic outcomes after adjusting for the prior covariates were also adjusted for
change in BMI (in addition to baseline BMI). In a sensitivity analysis, we performed
multiple imputation of missing outcome data at seven-year follow-up (Sterne et al., 2009).
P<0.05 was considered statistically significant.
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Overall, 5,552 of 7,444 eligible young adults with overweight/obesity at baseline met
inclusion criteria (Online Appendix A). Baseline demographic and health characteristics of
the young adults included in the sample are presented in Table 1, by sex and absence or
presence of DEBs. Overall, 23% reported DEBs, with 17.6% reporting unhealthy weight
control behaviors to lose weight and 7.9% reporting binge-eating behaviors. Young adults
with overweight/obesity reporting DEBs at baseline had higher BMI and higher weight at
baseline than those without DEBs in both males and females. The prevalence of DEBs by
weight status is shown in Figure 1 (unhealthy weight control behaviors) and Figure 2 (binge-
eating behaviors). Persons of non-White race/ethnicity make up a majority of young men
and women who engage in DEBs.

Unadjusted comparisons of cardiometabolic outcomes at seven-year follow-up by presence
or absence of baseline DEBs are presented in Table 2. Male young adults with overweight/
obesity reporting DEBs at baseline had greater BMI increase than males without DEBs at
baseline (2.97 kg/m? versus 2.32 kg/m2, p=0.005, Figure 3) in unadjusted comparisons.
Female young adults with overweight/obesity reporting DEBs at baseline had greater BMI
increase than females without DEBs at baseline; however, the difference was not statistically
significant in unadjusted comparisons (2.83 kg/m? versus 2.47 kg/m?, p=0.108). There were
no statistically significant differences in incident diabetes, hypertension, or hyperlipidemia
by presence or absence of baseline DEBs in males or females in unadjusted comparisons.

Unadjusted comparisons of cardiometabolic outcomes at seven-year follow-up by presence
or absence of baseline unhealthy weight control behaviors are presented in Table 3. Young
adults with overweight/obesity reporting unhealthy weight control behaviors had greater
BMI gain and higher rates of incident diabetes than those without unhealthy weight control
behaviors in unadjusted comparisons. There were no statistically significant differences in
incident hypertension or hyperlipidemia by presence or absence of baseline unhealthy
weight control behaviors in males or females in unadjusted comparisons.

Unadjusted comparisons of cardiometabolic outcomes at seven-year follow-up by presence
or absence of binge-eating behaviors are presented at the bottom of Table 3. There were no
statistically significant differences in BMI gain, incident diabetes, or incident hypertension
by presence or absence of baseline binge-eating behaviors in males or females in unadjusted
comparisons. In unadjusted comparisons for BMI, 28.2% of males reporting binge-eating
behavior had incident hyperlipidemia compared to 17.1% males who did not report binge-
eating behavior (Pearson chi square 11.38, p=0.001, Figure 4). There were no statistically
significant differences in incident hyperlipidemia by presence or absence of baseline binge-
eating behaviors in females in unadjusted comparisons for BMI.

Regression models with type of disordered eating behavior as the independent variable and
cardiometabolic risk as the dependent variable, adjusted for baseline BMI, race/ethnicity,
age, and education, are presented in Table 4. In linear regression models, unhealthy weight
control behaviors and any disordered eating behavior but not binge-eating behaviors at
baseline were associated with greater BMI increase in males and females at seven-year
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follow-up, adjusting for baseline BMI, race/ethnicity, age, and education (Table 4). In
adjusted logistic regression models, there was no statistically significant association between
unhealthy weight control behaviors, binge-eating behavior, or any DEB, and incident
diabetes. In adjusted logistic regression models, there was no statistically significant
association between unhealthy weight control behaviors, binge-eating behavior, or any DEB,
and incident hypertension. In logistic regression models, binge-eating behavior at baseline
was associated with greater odds of incident hyperlipidemia in males (OR 1.90, 95%
confidence interval 1.29-2.79) but not in females (OR 0.81, 95% CI 0.52-1.24) at seven-
year follow-up, adjusting for baseline BMI, age, race/ethnicity, and education (Table 4).
Binge-eating behavior at baseline remained associated with greater odds of incident
hyperlipidemia in males (OR 1.88, 95% confidence interval 1.28-2.76) at seven-year follow-
up, even when adjusting for change in BMI and baseline BMI, in addition to age, race/
ethnicity, and education.

The full regression models for the unhealthy weight control or binge-eating behaviors that
had statistically significant associations with cardiometabolic outcomes are listed in
Appendix B. Black/African American race/ethnicity was associated with greater change in
BMI in males (B=0.52, p=0.027) and females (B=1.11, p<0.001) but protective of incident
hyperlipidemia in males (OR 0.74, 95% CI 0.55-1.00) in models adjusting for DEBs,
education, age, and baseline BMI. In a sensitivity analysis (not shown), results with multiple
imputation of missing outcome data were consistent with results that excluded missing
outcome data.

Discussion

We find that young adults with overweight/obesity gain weight, regardless of whether or not
they engage in DEBS, but engaging in DEBSs at baseline is associated with greater BMI
increase at seven-year follow-up in adjusted analyses. In particular, engagement in vomiting,
fasting, skipping meals, or using diuretics/laxatives to lose weight were the DEBs that were
specifically associated with higher BMI seven years later, not binge eating. These findings
are important because many young adults engage in DEBs with the intention to lose weight
in the long term. Furthermore, we find that young adult males with overweight/obesity who
report binge-eating behaviors have greater odds of incident hyperlipidemia than those who
do not report binge-eating behaviors. Identifying young adults who engage in these DEBs
and providing interventions and referrals for support may therefore be important for their
future adult health.

Although previous longitudinal studies have shown that dieting and DEBs in adolescence
may be predictive of weight gain in most (Neumark-Sztainer et al., 2006; Neumark-Sztainer
et al., 2012; Stice et al., 2005; Viner & Cole, 2006) but not all (Klesges et al., 1991,
Tiggemann, 1994) studies, these studies have not linked DEBs to cardiometabolic risk in
young adulthood. This study examines this question in young adults, an understudied
population who have been shown to have a worse health profile and to be less likely to eat
breakfast, exercise, and get regular physical and dental checkups than adolescents (Stroud et
al., 2015). Finally, we use a large national sample generalizable to young adult populations
in the United States.

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.
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The mechanisms by which unhealthy weight control behaviors lead to weight gain may be
multifactorial (Dulloo, Jacquet, Montani, & Schutz, 2015). Studies have found that
unhealthy weight control behaviors themselves contribute to weight gain (Pietilainen,
Saarni, Kaprio, & Rissanen, 2012). One study examined monozygotic twin pairs discordant
for intentional weight loss, finding that the twin with at least one weight loss episode gained
0.4 kg/m? greater BMI than their non-dieting sibling at 25 years of age, despite similar
baseline BMI levels (Pietilainen et al., 2012). Unhealthy weight control behaviors may
themselves predispose to eating disorders, disinhibition, and compensatory eating, leading to
weight gain (Neumark-Sztainer, Wall, Haines, Story, & Eisenberg, 2007; Viner & Cole,
2006). Dietary restraint and hunger are known to increase both the incentive salience and
reward processing of food, particularly calorically dense foods, which turn can facilitate
greater consumption of these foods (Epstein, Truesdale, Wojcik, Paluch, & Raynor, 2003;
Siep et al., 2009).

We found that binge-eating behaviors among young adult males with overweight/obesity
were associated with incident hyperlipidemia at seven-year follow-up. Binge-eating disorder
has been shown to be associated with dyslipidemia in children (Tanofsky-Kraff et al., 2012)
and older adults (Hudson et al., 2010; Succurro et al., 2015), but this has not been noted in
young adults in non-clinical samples. The greater hyperlipidemia incidence in males but not
females who reported binge-eating behavior may be explained by sex differences in eating
disorders, DEBs, and cardiometabolic risk (Murray et al., 2017; Murray et al., 2018). Young
adult males in the US (Shay et al., 2012) and in this sample have higher rates of
hyperlipidemia than females overall. Males are also more likely to have truncal (abdominal)
obesity than females, and abdominal obesity has been linked to higher triglycerides (Tresaco
et al., 2009). Higher levels of triglycerides and metabolic syndrome have been reported in
men compared to women with history of binge-eating disorder (Udo et al., 2013). This was
thought to potentially be due to lower treatment seeking behavior in males and more active
and earlier attempts to address health and weight status by females (Udo et al., 2013).
Finally, since disordered eating is more common in females than males, perhaps the males
who reported binge-eating behaviors were overall more disordered than the females who
reported these behaviors (Murray et al., 2017). Better understanding the etiologies of sex
differences in eating disorders and cardiometabolic risk is an important area of future
research.

We found higher rates of diabetes in young adults with overweight/obesity reporting
unhealthy weight control behaviors compared to those not reporting unhealthy weight
control behaviors in comparisons not adjusted for BMI. However, this relationship was no
longer significant after adjusting for BMI. Prior studies in middle-aged men and women
found that the association between weight cycling and diabetes was no longer significant
after adjustment for overall weight status (Field et al., 2004; Waring, Eaton, Lasater, &
Lapane, 2010). While the effects of the eating behavior on diabetes may be explained by the
greater weight gain in these individuals, it is unclear if there is a direct impact on worsening
insulin resistance and degradation of beta cell secretory capacity.

We did not see an association between binge-eating behavior and diabetes or hypertension
that has been reported in an older adult (mean age 47 years) sample with binge-eating
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disorder (Hudson et al., 2010), possibly because 1) our sample was much younger and may
develop more cardiometabolic risk later in life, 2) other studies examined clinical samples
with binge-eating disorder whereas ours was a community sample with self-reported binge-
eating behavior (but not binge-eating disorder), and 3) the seven-day timeframe may have
been too short to develop cardiometabolic risk. Future research may examine the effect of
DEBs over a longer time period on cardiometabolic risk. It is also possible that due to
publication bias other studies with negative findings have not been published.

We found that Black/African American race/ethnicity was associated with greater BMI gain
but protective of incident hyperlipidemia in males at seven-year follow-up. A larger
proportion of Black/African American younger adults (ages 20-39) live with obesity but a
smaller proportion have hyperlipidemia compared to White younger adults in the National
Health and Nutrition Examination Surveys (Shay et al., 2012). We also found that persons of
non-White race/ethnicity make up a majority of young adult men and women who engage in
DEBs and may be important populations for screening and future research.

Given that DEBs are associated with important health consequences such as weight gain and
hyperlipidemia in males, health care providers should screen for and discourage these
practices particularly in adolescent and young adult populations. This is especially important
as recent studies suggest that clinicians often overlook screening for DEBs, especially
among young adults with overweight/obesity (Goldschmidt, Wall, Loth, & Neumark-
Sztainer, 2015). Overweight/obesity and DEBs are often studied and treated separately as
contrasting entities at opposite ends of the weight spectrum; however, DEBs are actually
more common among adolescents and young adults with overweight/obesity compared to
young adults with normal weight (Neumark-Sztainer et al., 2007). The American Academy
of Pediatrics has recently published guidelines on preventing both obesity and eating
disorders in adolescents, recommending discouraging DEBs, promoting a positive body
image, encouraging more frequent family meals, encouraging families not to talk about
weight but rather healthy eating, inquiring about a history of mistreatment or bullying, and
carefully monitoring weight loss in an adolescent who needs to lose weight (Golden et al.,
2016). However, we are unaware of similar guidelines specifically for young adults.

Our study has several limitations that merit acknowledgement. Objective cardiometabolic
measures were not collected at baseline; therefore, some subjects may have had
hypertension, diabetes, or hyperlipidemia at baseline but been unaware of these diagnoses
and therefore unable to self-report a previous diagnosis. However, we did have baseline and
follow-up BMI and some young adults did have self-reported hypertension, diabetes, or
hyperlipidemia at baseline that had been diagnosed by a physician. Total cholesterol was
recorded in deciles, but we used procedures established by other Add Health investigators
that corresponded to total cholesterol 2240 mg/dL (Gooding et al., 2016). We only had
blood pressure measurement from one day at seven-year follow-up, whereas three would be
required for a medical diagnosis of hypertension. There was the possibility for selection bias
since we excluded subjects with missing data on the outcome measures (n=1,350) or due to
pregnancy (n=188). Although there were no statistically significant differences in age or
baseline cardiometabolic measures of those included versus excluded (Appendix A), a
higher proportion of White subjects compared to Black/African American or Hispanic/
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Latino subjects and subjects with higher education compared to lower education (in males)
were retained. This is a substantial limitation given that these data included a large portion
of the racial/ethnic diversity in the sample. However, we performed a sensitivity analysis
(not shown) and found consistent results when using multiple imputation versus exclusion of
missing outcome data. While there are many strengths of longitudinal surveys, one pervasive
issue is that of attrition, which was the primary driver of missing data at time of follow-up
(outcome measures). Self-reported height or weight was used in 712 subjects (13% of
sample); however the correlation between self-reported height and weight and clinician-
administered measures is 0.98-0.99 in general population samples (Pursey, Burrows,
Stanwell, & Collins, 2014). Due to the design of the Add Health survey, we were unable to
measure the severity or duration of reported DEBs. DEBs were based on self-report, a
method that is may be subject to reporting bias. The timeframe used for measuring DEBs in
Add Health was shorter (past seven days) than is often asked in other measures of DEBs
such as the Eating Disorder Examination Questionnaire (past 28 days) (Fairburn & Beglin,
2008), which may have underestimated the prevalence of DEBs compared to other measures.
Although “overweight” and “obesity” are based on definitions from the CDC, these terms
may be considered stigmatizing.

Nonetheless, the limitations were offset by several strengths. The study used national
longitudinal data with over 5,000 young adults in the community, and therefore did not
contain limitations inherent to studies of clinical samples. We used objective measures of the
outcomes via direct measurement of laboratory, blood pressure, and anthropometric data.

Conclusion

We find that despite their efforts to lose weight, young adults with overweight/obesity who
engage in vomiting, fasting, skipping meals, or using diuretics/laxatives to lose weight are
likely to gain weight in the long-run, and binge-eating behaviors are associated with greater
odds of incident hyperlipidemia in males. Given that DEBs are associated with serious
medical consequences, health care providers should screen for and discourage these
practices in young adults. This is particularly important given that DEBs may be under
detected in young adults with overweight/obesity. Future research may compare the
association between DEBs and cardiometabolic risk in young adults with normal weight
versus overweight/obesity and explore what interventions may prevent the onset of both
obesity and eating disorders, promoting healthful eating as a long-term lifestyle behavior.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Prevalence of unhealthy weight control behaviors among young adults with overweight/

obesity from the National Longitudinal Study of Adolescent to Adult Health, by weight
status
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Figure 2.
Prevalence of binge-eating behaviors among young adults with overweight/obesity from the

National Longitudinal Study of Adolescent to Adult Health, by weight status
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Figure 3.
Mean body mass index gain at seven-year follow-up among young adults with overweight/

obesity from the National Longitudinal Study of Adolescent to Adult Health, by sex and
baseline disordered eating behavior (DEB)
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Figure 4.
Incident hyperlipidemia at seven-year follow-up among young adults with overweight/

obesity from the National Longitudinal Study of Adolescent to Adult Health, by sex and
baseline binge-eating behavior

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



Page 19

Nagata et al.

(240402 8j0yMm) 110daa-}]8s ‘saoineyaq Buneg

57100 %69 %Ly 98900 %G'L %e'S %S 255's vodai-jies ‘eiwapidipsadAH
,5ET0 %601 %6 o1000> W'zl %89 %L.'8 285's vodai-y[as ‘sisoubelp uoIsuSSdAH
28900 %0'E %6'T 21800 %e'T %90 %G'T 255' Vodau-jjas ‘sisoubelp saleqeiq
g"0%  eggrr1ges  TesTFoTSe 97007 £26TTO0200T  €6LTFOT96 Q0BT FENT6 2SS By “WB1aMm

%685 %205 %E'TS %T'6E %0°Ly (o€ = 1INg) 35800

%T'TY %8 61 %.'8Y %6°09 %0°'€S (0€ > 1INg S G2) WBlemIsn0
,1000> ,1000> 256'S UoITROIISSE|D |ING
g"0%  zpozegze  egsTsLTe 900 uysToLTe TEVTFEI0E  vOSTELTE  26S'S 2W/B ‘(IWg) Xepu1 ssew Apog
so1IsLIB1oRIRYD Ul [eaH

%6'2S %98y %b'TS %z Ly %8'SY 10025 UBIY UeY) 210

%Ly %b'TS %98y %825 %S $59] 40 J00ys YBIH
o0E00 oEOT0 8r5's uoyeanp3

%P0 %80 %S'T %T'T %80 JENe)

%I’ %80 %60 %90 %S0 UBDLIBLIY/ AIIEN//URIPU| UBDLIBWY

%E Y %b'e %T°0T %6°S %09 (o1uedsiH-uou) Japue|s| dl419ed/uBISY

%L'LT %9°ST %L'6T %8t %Z'ST ouneT/1uedsiH

%92 %L'Se %G'6T %T9T %0°02 (01uBdSIH-UOU) URDLIBLUY UBDLIJY//boR|E

%2 6V %8'€S %E "8y %085 %G°LG (o1uedsiH-uou) anym
,06¢1°0 51000 8ys's Audtuyia/aoey
g0 grrreetz wiEwetz 0900 grrEve 9/TF€z2C  8LTF26TZ  2SS'S aby
% /dSFURIN 9%/ dS F UBSN % /ASTFUedN 9% /ASTFUBSN 9%/ QS F UBSN sonsiiaveIRyd J1lydesfowsq
vz8 €00'C 95y 692°C 255' N

auljaseq auljaseq auljaseq auljaseq
d Je g3a 1e 930 oN d Je g3a 1e 930 oN
Salewa Sa[eN lerol e
(g3a)

s1o1neyaq Buiyea paiaplosip auljaseq Jo aduasald 1o aduasqe pue xas Aq ‘ajdwes Jo sa11S1I81oRIRYD JOIARYSQ Bulles pue ‘yijeay ‘olydeibowap auljaseg

Author Manuscript

‘Tal1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



Page 20

Nagata et al.

saewway papnjoul |je Buowre mmﬂcmemn_m

safew papnjoul fje uowe mmﬁcmoan_b

159] 19BX3 w_hwsm_n_u
159]-1 sajdwies Emucw%vc_Q
elep BuIssiw Jo asnedaq N [e10} 03 WNS Jou Aew u a:o_Om

uonEBIASp paepuels = as

5082 p¥8st %022 266's  (aBuig 10 gOMN = 93Q) J01Aeyaq Bunes pasapiosia
JNCL phes %Z'9 266's Joineyaq Bures-abuig
aMEEC pPrTt %9°LT 2685'S (gomn) Joineyag [013u02 yBram Aupeayun
28 €002 95y 692'2 255'S N
aulaseq auljeseq aulaseq auljeseq
®'gaa e 930 oN 1e g3a e g3d oN
Safews SaleIN e101 el

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



Page 21

Nagata et al.

159 aJenbs 1Yo m.coﬂmwn_h

AJuo 1odai-}|as uo paseq uoneWIOUI oc__m%mu
159) 10BXd m_asm_u_Q
159)-] sajdwies E%cw%vc_w

uoleIABp pIepuRlS = AS

Qﬁovmm_eemw_oco

p0680 %871 %971 p¥ro %202 %2'LT €10} J0 1odau-y13s) erwapidijadAy uspioul
,(062dgd
Ly8°0 . _ 7€9°0 ) . _

p %767 %¥'6T p % Ve %' 10 011=d4S 40 Hodal-y[3s) uoisualiadAy Juspiou]
! ! ‘922 10 110daJ-}]9s) Sa)1aceIp JuUapIou
P00 %eTT %L 500 %9'TT %.'8 ,(§929TVaH Jo) $19s) se¥vqeIp JuspIoU|
200 ooprzies  sverwsse 2700 sgyrross  werrTes9 B ‘abueyd 1yBIom
#'000>  corzzcrg6  zeocresTe 2000 zeezTeceor vz Tese0r R UTETY

%EEL %.'89 %ETL %809 (0g = 1Ng) 8800

%S'TC %LV %T'GC %EVE (0€ > 1ING S 52) WbIBMIBAD

%C'S %S9 %9'C %6'% (G2 > 1INg S §°8T) WBIam [ewloN

%00 %T°0 %00 %00 (581> 1IN Q) WBranuspun
QNmo.ov QHOO.OV uoneauyisse|d |ING
#8010 08'G¥€8C 9SFLIVT 3000 0CS¥16C STy FCET w63 ‘abueyd (1N g) xepul ssew Apog
200> gzgxreose  szeFseve 2007 gruFlove  ve9FosTe 2w/ *(INg) Xeput ssew Apog

% /AS FUBSIN 9% /S F U\ % /AdS FURIN 9% /ASFURSN  (PIO S1eak ge-12) dn moj|0) Jeak-UsASS 18 SaW0IIN0 yiesH
6. 920'z (1[37 g62'C N
aullaseq auljaseq aullaseq auljaseq e
d 1e gaqa Je g3Q oN d 1e g3q g3aoN
SoJewsa SEIE

(g3q) sioireyaq Bunes paiaplosip
auljaseq Jo aouasaid 1o aauasqe pue xas Aq ‘Alsaqoaybiamiano yim synpe BunoA Buowe dn-mojjo) Jeak-uanss 1e sawodno yijesy Jo uosuedwo)d

‘¢ 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



Page 22

Nagata et al.

18] asenbs 1Yo suossead,
AJuo 1odai-4|as uo paseq uoneWIoUI oc__mmmmq
150)-] sajdwies Emncw%uc_m

UoIeINGP pIepUBlS = AS

' : 2]0.31$8]0Y9 |B10} J0 1odal-4|as) eiwapidiiadAy juspiou
,TPE0 %irzT %8V 51000 %29z WLt (0VZRI0181531040 [€10} O 1i0dal-4[as) eiuapidi|iadAy wuapioul

' : < 0 OVI= 0 10dai-}18s) uoisuaadAy Juapio
uNDo %8'ST %861 uvwwo %0'TE wbroe QﬁomAn_m_n__ 07T1=dgsS 40 odal-|8s) uoisusuadAy Juspioul
: ' ‘929 10 Jodai-§|as) sa1aqeIp WapIou
uoﬂo % 0T %201 uwvmo %9°0T %T'6 QG@A TVQH 101 $195) sajaqeIp JuspIou]
e rrgrpe Er'SFOGT p9%0  gg3287 YEVFOr'T 2W/B3 ‘abueyd (1ng) xepul ssew Apog

auljaseq auljaseq auljaseq auljaseq
d 1e Bunes abulg e Bunes abuiq oN d 1e Buirea abuig e Bunes abuiq oN

: X 21019158]0Y2 [B10} 40 Lodau-§[as) eiwapidijsadAy uspid
,9€€0 %8'ST %E VT 59860 %8 /T %9'/T (0721042159102 [E10} 10 L10daI-yj3s) eiuapidiiadAy uapioul
' : 2 10 QP12 10 1Jodal-4|8s) uoisusuadAy juspiou
uvwmo %GBT %T'6T umomo %EVE %Z'SE QﬁomAn_m_n_ 0vT<ddS 0 M J18s) UoisualadAy uspioul
: : ‘929 10 podai-4|as) saraqgelp Wwapiou
L1100 %6z %56 59200 %S'ZT %8 (592 ATVAH Jo 1odal-yjes) selaqeip Jusplou|
2100 ggg7g0e XA e 29000 eevreet 167 F L0°E 2W/B3 ‘abueyd (1ng) xepul ssew Apog
% /ASFURSIN 95/ AS F Ues|\ 0% /ASFUSN  Op /AS F UedN (p10 saeak ze-i7z) dn Mo]|04 Jeak-Uanas Je saWodINo YijeaH

auljaseq aullaseq auljaseq auljaseq
d e gdMN e 9OMN ON d e gOMN e gOMN ON
FEIEVER] S3leN

Author Manuscript

slolAeyaq Bunes-abulq 10 (9DOMN) SIo1Aeyaq j03u0d Jyhram Ayijeayun
auljaseq Jo aouasaid 1o aauasqe pue xas Aq ‘Alsaqoaybiamiano yim synpe BunoA Buowe dn-mojjo) Jeak-uanss 1e sawodno yijesy Jo uosuedwo)d

‘€ 9l1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



Page 23

[eAIBIUI BOUBPYUOD = |D ‘UOISsaIBal 21sIBO| Woly o1el Sppo = mOb

10113 pJepue)s = 3S ‘U0Issalfal Jeaul| Wouy JUBIdLI0I parewnsy = g,
AJuo podai-4|as uo paseq uolewIoul mE__mmm..m_HN
uoleanpa pue ‘abe ‘Alo1uyia/adel ‘NG auljaseq 1o} paisnipe ale mwm>_m:<m

G0°0>d sajealpul pjog

(sBurg 1o g@oMN) Joineyaq

GE6'0 (82T-080) 10T 0190 (LTT-12°0)560 78v°0 (h7'T-¥8°0)0T'T v200  (220) 150 Bunes passpiosip Auy

62€°0 (¥2'T-250) 18°0 2670 (#T'T-250) 220 v€6°0 (S9T-€90) 20T 9590  (6£0) LT0 Joineyaq Bunes-sbuig
(aomn) Joineyag

e (r7'7-880) 21T 296°0 (92'T-080) 10T €eT0 (€9T-¥6'0) 42T 7000  (¥2°0) 08°0 1013u09 JyBram Ayyesyun
Sa|ewaH

(sBurg 1o g@oMN) Joineyaq

99T'0 (LST-€6'0)02°T 8920 (0T'T-T120) 880 8690 (25'1-920) L0°T 2000  (€2°0)2L0 Bunes passpiosip Auy
1000 (622-62T)06'T 0£T°0 (LT'T-950) 180 9.0 (S6T-290)0T'T vsz0  (8€0) €¥0 J1o1neyaq Buryes-abuig
(8oMmn) Joineyaq
2160 (v€'1-2L0) 860 0650 (8T'T-TL0) 260 9090 (€9'T-SL0)TT'T 7000  (92°0)S8°0 1043009 JyBram Aypreayun
S9leIN
d p{12 %86) ¥O d p{12 %86) HO d p(12 %86) HO d ,(3s) g
mumum:_um
: _ - ‘InNg
mnSm:_nm q eItlapIdij1adAy JUapIdU| muﬁm:_cm q uoisualtadAy Juspiou| mumm:_cm q s81aqelp juspiou| ul abueyd

Nagata et al.

auljaseq 1e Joiaeyaq Bunea pasapJosip Jo adAl pue xas Aq ‘Al1saqoiybramiano yiim synpe BunoA 1oy dn-mojjo) Jeak-uanss 1e 3sil d1jogelawolpred

‘v al|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2019 August 01.



	Abstract
	Introduction
	Methods
	Sample
	Procedures
	Measures
	Baseline measures
	Unhealthy weight control behaviors:
	Binge-eating behaviors:
	Disordered eating behaviors (DEBs):

	Seven-year follow-up measures
	Incident diabetes:
	Incident hypertension:
	Incident hyperlipidemia:

	Measured at both baseline and seven-year follow-up
	Weight status:

	Covariates
	Statistical analysis

	Results
	Discussion
	Conclusion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.
	Table 2.
	Table 3.
	Table 4.



