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Abstract

Objective: To characterize patterns of weight-related self-monitoring (WRSM)

among US undergraduate and graduate students and examine associations between

identified patterns of WRSM and eating disorder symptomology.

Method: Undergraduate and graduate students from 12 US colleges and universities

(N = 10,010) reported the frequency with which they use WRSM, including self-

weighing and dietary self-monitoring. Eating disorder symptomology was assessed

using the Eating Disorder Examination Questionnaire. Gender-specific patterns of

WRSM were identified using latent class analysis, and logistic regressions were used

to identify differences in the odds of eating disorder symptomology across patterns

of WRSM.

Results: Among this sample, 32.7% weighed themselves regularly; 44.1% reported

knowing the nutrition facts of the foods they ate; 33.6% reported knowing the calo-

ric content of the foods they ate; and 12.8% counted the calories they ate. Among

women, four patterns of WRSM were identified: “no WRSM,” “all forms of WRSM,”
“knowing nutrition/calorie facts,” and “self-weigh only.” Compared with the “no
WRSM” pattern, women in all other patterns experienced increased eating disorder

symptomology. Among men, three patterns were identified: “no WRSM,” “all forms

of WRSM,” and “knowing nutrition/calorie facts.” Only men in the “all forms WRSM”
pattern had increased eating disorder symptomatology compared with those in the

“no WRSM” pattern.
Discussion: In a large sample of undergraduate and graduate students, engaging in

any WRSM was associated with increased eating disorder symptomology among

women, particularly for those who engaged in all forms. Among men, engaging in all

forms of WRSM was the only pattern associated with higher eating disorder

symptomology.
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1 | INTRODUCTION

The reported prevalence of eating disorders has increased over time

(Galmiche, Déchelotte, Lambert, & Tavolacci, 2019). The college years

are a particularly vulnerable period, as they typically coincide with the

mean age of onset for eating disorders (Hudson, Hiripi, Pope Jr., &

Kessler, 2007; Swanson, Crow, Le Grange, Swendsen, & Merikangas,

2011). An estimated 8–23% of college students struggle with a full-

syndrome eating disorder (Eisenberg, Nicklett, Roeder, & Kirz, 2011;

Hoerr, Bokram, Lugo, Bivins, & Keast, 2002; Phillips et al., 2015;

Tavolacci et al., 2015), making the prevention and treatment of eating

disorders on college campuses an important public health issue.

Weight-related self-monitoring (WRSM) has been suggested as a

modifiable risk factor for eating disorders. WRSM involves tracking

one's weight (i.e., self-weighing) or behaviors that affect weight, such as

dietary intake. WRSM can involve physically tracking (e.g., recording in

a journal or entering information into a smartphone application) or cog-

nitively tracking (e.g., keeping count or remembering in one's head).

Approximately 30–35% of college students engage in self-weighing at

least once per week (Gunnare, Silliman, & Morris, 2013; Klos, Esser, &

Kessler, 2012) and 14% report using a calorie counting device or smart

phone application (Simpson & Mazzeo, 2017). Among populations vul-

nerable to eating disorders, increased attention to food and weight may

lead to a pathological obsession with these behaviors (Neumark-

Sztainer, van den Berg, Hannan, & Story, 2006). It has been shown that

more self-weighing in adolescence is longitudinally associated with an

increased likelihood of disordered eating in young adulthood, even

when adjusting for baseline disordered eating (Neumark-Sztainer et al.,

2006). Further, college-age individuals who engage in self-weighing are

more likely to experience heightened eating disorder symptomology

(Walsh & Charlton, 2014), weight preoccupation (Klos et al., 2012), and

body dissatisfaction compared with those who do not weigh themselves

(Mercurio & Rima, 2011; V. Quick, Larson, Eisenberg, Hannan, &

Neumark-Sztainer, 2012). Calorie counting is also cross-sectionally asso-

ciated with eating concern, dietary restraint (Simpson & Mazzeo, 2017),

and increased eating disorder symptomology (Romano, Swanbrow

Becker, Colgary, & Magnuson, 2018) among college students.

Despite this evidence, it is unknown whether more passive forms

of WRSM, such as knowing the nutrient or caloric content of foods,

are similarly indicative of eating disorder cognitions or behaviors. Fur-

ther, WRSM behaviors have been studied exclusive to one another

despite the fact that they commonly co-occur (Simpson & Mazzeo,

2017). Specific forms of WRSM may interact with one other and be

associated with higher eating disorder symptomology relative to single

behaviors.

Given these gaps in our understanding of WRSM among college

students, the objectives of the present study were to (a) characterize

the patterns of undergraduate and graduate students' use of dietary

self-monitoring and self-weighing using latent class analysis (LCA),

and (b) to examine the associations between identified patterns of

WRSM and eating disorder symptomology among this population.

Study findings could help inform targeted and universal eating disor-

ders prevention or treatment activities on college campuses.

2 | METHOD

2.1 | Participants

Data were collected as part of the Healthy Bodies Study (HBS). HBS

surveyed students from twelve 2- and 4-year colleges and universities

in the US during the 2013–2014 and 2014–2015 school years with

the goal of identifying the prevalence and correlates of eating disorder

symptomology among undergraduate and graduate students. Institu-

tions were recruited to participate by email, contact at academic con-

ferences, and by institutions contacting the study team themselves.

The study survey was electronically distributed to a randomly selected

sample of up to 4,000 undergraduate and/or graduate students at

each participating institution. The random sample was selected using

the registrars at participating institutions, allowing all students who

were at least 18 years of age to be eligible for random selection. In

total, across the twelve participating schools, 10,209 students com-

pleted the HBS survey corresponding to response rates of 19 and

27% for the respective academic years. No students were sent the

survey both years if institutions participated more than one year. Stu-

dents were asked to self-report their height and weight, from which

body mass index (BMI) was calculated. Students with biologically

implausible weight, height, BMI, or age (n = 73) were excluded from

the analytic sample (Li et al., 2009; Noel et al., 2010; Noel et al.,

2012). Students who identified as a gender minority (transgender,

genderqueer/gender nonconforming, or other) or did not specify their

gender were also excluded from analyses as there were too few stu-

dents to make gender specific inferences (n = 123), resulting in a final

analytic sample of 10,010 students. Research approval was obtained

by the Institutional Review Boards at participating institutions.

2.2 | Measures

2.2.1 | WRSM

Dietary self-monitoring was assessed using three survey items: “How

often do you typically know the nutrition facts (for example, fat,

fiber, carbohydrates, protein) about the foods and drinks you con-

sume before you consume them?”, “How often do you typically

know the number of calories in the foods and drinks that you con-

sume before you consume them?”, and “How often do you count

the calories that you consume?”. Response options for all three ques-

tions were: “always,” “usually,” “sometimes,” “rarely,” and “never.”
Each form of dietary self-monitoring was dichotomized with those

answering “always” or “usually” considered positive for the respec-

tive type of dietary self-monitoring. This dichotomy was selected

based on the standard in assessing the use of nutrition label use, with

similar prevalences to our own independent constructs (Christoph &

Ellison, 2017; Christoph, Larson, Laska, & Neumark-Sztainer, 2018;

Cooke & Papadaki, 2014; Graham & Laska, 2012). Self-weighing was

assessed using a single item, “About how often do you weigh your-

self?” with response options of: “Never,” “Less than once per
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month,” “2 to 3 times per month,” “once per week,”, “2 to 3 times

per week,” “4 to 6 times per week,” “once per day,” and “more than

once per day.” Because of the variability in the relationship between

self-weighing frequency, recommendations, and eating disorder

symptomology, we used a data driven approach to select a dichot-

omy for weighing frequency by conducting latent class analyses with

various empirically derived cut-points (Jensen et al., 2014;

Pacanowski, Crosby, & Grilo, 2019; Pacanowski, Linde, & Neumark-

Sztainer, 2015). Ultimately, the best models included a cut-off of

self-weighing more than once per week.

2.2.2 | Eating disorder symptomology

Eating disorder symptomology was assessed using the Eating Disorder

Examination Questionnaire (EDE-Q) 6.0 (Fairburn & Beglin, 2008) with

an EDE-Q global score ≥ 4 considered clinically significant eating dis-

order symptomology. A cut-off of four is considered clinically signifi-

cant in the literature, is approximately the average of treatment

seeking samples, and corresponds to over the 90th percentile of the

general college population (Aardoom, Dingemans, Slof Op't Landt, &

Van Furth, 2012; C. G. Fairburn & Beglin, 1994; Quick & Byrd-

Bredbenner, 2013; Ro, Reas, & Stedal, 2015). Specific eating disorder

behaviors for weight or shape control were assessed by the EDE-Q

including fasting (eight or more waking hours without eating), vomiting

to compensate, taking diet pills or diuretics, abusing laxatives, and

compulsively exercising, with any use of the behavior categorized as a

positive response. Vomiting, diet pills/diuretics, laxatives, and compul-

sive exercise were combined into a single compulsive behavior vari-

able. Binge eating was assessed using two items, “Over the past

28 days, how many times have you eaten what other people would

regard as an unusually large amount of food (given the circum-

stances)?” and “…On how many of these times did you have a sense

of having lost control over your eating (at the time that you were eat-

ing)?” Those who reported at least one time for both questions were

characterized as having engaged in binge eating.

2.2.3 | Sociodemographic characteristics and body
mass index

Participants self-reported their sociodemographic characteristics,

height, and weight. Gender was assed via the question, “What is your

gender identity,” with the response options: “female,” “male,” “trans-
gender female-to-male,” “transgender male-to-female,” “genderqueer/
gender non-conforming,” and “other.” Gender was then dichotomized

to women and men based on the response options and gender minori-

ties were excluded. BMI was calculated using self-reported height and

weight and was operationalized as a categorical variable (weight status)

as guidelines related to the use of WRSM differ by BMI category

(Jensen et al., 2014) and was utilized as a continuous variable to

increase precision in models.

2.3 | Statistical analyses

Bivariate statistics were computed for WRSM and gender. Gender-

stratified LCA using all four forms of WRSM was then used to identify

gender-specific WRSM patterns. Because the seed in PROC LCA

(Lanza, Collins, Lemmon, & Schafer, 2007) can alter results, 10 seeds

were run with two through six classes for both genders using ran-

domly generated seed numbers that remained consistent for both

genders. For each analysis, the Bayesian Information Criteria (BIC),

Akaike's Information Criterion (AIC) and interpretability were used to

select the best fitting models (Lanza et al., 2007).

After identifying the patterns of WRSM, chi-square, Fisher's exact

tests, and ANOVA were used to determine if there were differences

in sociodemographic variables across identified patterns of WRSM. If

overall tests of differences were statistically significant at p < .05, post

hoc pairwise comparisons were conducted between identified pat-

terns of WRSM using logistic regression for categorical variables and

t-tests for continuous variables. To reduce likelihood of Type 1 error

due to multiple comparisons, post hoc results were considered signifi-

cant if p < .01,

Gender-specific logistic regression models were then used to

examine associations between the identified WRSM patterns, global

eating disorder symptomology as measured by the EDE-Q, and indi-

vidual eating disorder behaviors. Adjusted models included age, race/

ethnicity, parental education and BMI because they are all known to

be associated with eating disorder symptomology (Eisenberg et al.,

2011; Goodman, Heshmati, & Koupil, 2014; Hoerr et al., 2002; Laven-

der, De Young, & Anderson, 2010; Lipson & Sonneville, 2017). The

odds ratios (OR) with 99% confidence intervals (CI) of eating disorder

symptomology was calculated for members of each identified pattern

of WRSM. Pairwise comparisons were also conducted from the

adjusted models and differences between classes other than the ref-

erence were considered statistically significant if p < .01. Analyses

corrected for nonresponse to the original survey using response prob-

ability weights which allows for generalizability of the findings to the

sample the survey was sent to, and thus the entire university, versus

only the sample that responded to the survey. Response probability

weights were calculated using gender, race/ethnicity, and academic

level and grade point average obtained from school records. All ana-

lyses were conducted using SAS software version 9.4.

3 | RESULTS

3.1 | Description of the study sample

The weighted sample was 55.1% women and 44.9% men (Table 1).

Approximately two-thirds (66.9%) of participants identified as non-

Hispanic White, 4.4% as African American, 9.3% as Hispanic or Latinx,

11.4% as Asian, and 7.9% as another racial/ethnic identity. Ten per-

cent (10.1%) of students had parents with a high school diploma or

less, 17.2% had some college or an associate's degree, 30.3% had a
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bachelor's degree, and 42.5% had a graduate degree. The average

BMI was 24.0 (standard error [SE] = 0.1), with 4.4% having a BMI less

than 18.5, 64.1% having a BMI of at least 18.5 but less than

25, 22.1% had a BMI of at least 25 but less than 30, and 9.3% having

a BMI of 30 or higher. The average age of the sample was 23.9 years

old (SE = 0.1).

A similar proportion of women and men in this sample of students

reported knowing the nutrition facts of the foods they ate (44.8% of

women and 43.3% of men). More women (35.7%) than men (31.1%)

knew the calories in the food they consumed (p < .0001); women

were also more likely to count calories than men (14.8 vs. 10.4%,

p < .0001). However, there were no differences in self-weighing prev-

alence among men and women (21.4 vs. 20.0%, p = .15).

3.2 | Latent class analysis and sociodemographic
characteristics by latent class

3.2.1 | Women

A model with four latent classes was deemed to be the superior

model. For women, Latent Class 1 was characterized by low likelihood

of engaging in any form of WRSM (identified as “no WRSM”) and
comprised 55.6% of the sample (Figure 1). Latent Class 2 was charac-

terized by high likelihood of all forms of included WRSM (identified as

“all WRSM”) and comprised 10.6% of the sample. Latent Class 3 was

characterized by high likelihood of knowing nutrition facts and

knowing calories (identified as “knowing nutrition/calorie facts”) and
comprised 24.2% of the sample. Latent Class 4 was characterized by

high likelihood of self-weighing but low likelihood of all forms of die-

tary self-monitoring (identified as “self-weighing only”) and comprised

9.6% of the sample. There were no differences in membership in the

patterns by parental education but there were differences in race/eth-

nicity (p = .0009), BMI (ps < .0001) and age (p < .0001) (Table 2). Dif-

ferences by race/ethnicity appeared to be driven by participants

identified as Asian, who were more likely to be in the “self-weighing

only” pattern compared with the “no WRSM” and “knowing nutri-

tion/calorie facts” classes. Individuals in the “no WRSM” pattern had

lower BMI and were younger compared with the individuals who did

self-monitor.

3.2.2 | Men

A model with three latent classes was deemed superior. In the pat-

terns identified using LCA, Latent Class 1 was characterized by low

probability of all WRSM behaviors (identified as “no WRSM”) and
constituted 52.2% of the sample (Figure 2); Latent Class 2 was charac-

terized by high probability of all included forms of WRSM (identified

as “all WRSM”) and constituted 9.9% of the sample, and Latent Class

3 was characterized by high probability of knowing nutrition facts and

knowing calories, but low probability of frequent self-weighing and

calorie counting (identified as “know nutrition/calorie facts”), and con-

stituted 37.9% of the sample. Results from the bivariate analyses

TABLE 1 Demographic characteristics of sample overall and by gender

Weighted prevalence (%)

Overall (n = 10,010) Women (n = 6,961) Men (n = 3,049)

Race/ethnicity

White 66.9 67.5 66.2

Black or African American 4.4 4.6 4.3

Hispanic/Latinx 9.3 9.6 9.0

Asian 11.4 10.2 12.8

Other 7.9 8.1 7.7

Parent education

High school or less 10.1 10.1 10.0

Some college or associate's degree 17.2 19.1 14.9

Bachelor's degree 30.3 30.0 30.6

Graduate degree 42.5 40.8 44.5

BMI category

< 18.5 4.4 6.1 2.4

18.5–24.9 64.1 67.1 60.4

25–29.9 22.1 18.0 27.1

≥ 30.0 9.3 8.8 10.1

Mean (SE)

BMI 24.0 (0.1) 23.6 (0.1) 24.6 (0.1)

Age (years) 23.9 (0.1) 23.7 (0.1) 24.4 (0.1)
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among men are shown in Table 3. There were no differences in pat-

tern membership by parental education (p = .16). However, there was

an overall difference by race/ethnicity (p = .0497) and pairwise com-

parisons indicated that differences appeared to be driven by Asian

participants who were more likely to belong to the “all WRSM” pat-

tern compared with the “know nutrition/calorie facts” pattern. Those

in the “no WRSM” pattern had a lower BMI than the “all WRSM” and
“know nutrition/calorie facts” patterns (p = .0005). Mean age also dif-

fered across the identified patterns (p = .0001) with individuals who

engaged in WRSM having a higher age on average than those in the

“no WRSM” pattern.

3.3 | Logistic regression results between identified
WRSM patterns and eating disorder symptomology

3.3.1 | Women

Compared with the “no WRSM” pattern, the odds of having an EDE-

Q ≥ 4 was 13.64 times higher for those in the “all WRSM” pattern

(99% CI: 8.53, 21.83), 5.40 times higher (99% CI: 3.45, 8.44) for those

in the “know nutrition/calorie facts” pattern, and 4.36 times higher

for those in the “self-weigh only” pattern (Table 4). Compared with

the “no WRSM” pattern, the odds of fasting was highest in the “all
WRSM” pattern (OR = 4.19, 99% CI: 3.20, 5.48), followed by the

“know nutrition/calorie facts” (OR = 1.91, 99% CI: 1.52, 2.41) and

“self-weigh only” (OR = 2.32, 99% CI: 1.71, 3.14) patterns. The odds

of using a compensatory behavior was 5.00 times higher (99% CI:

F IGURE 1 Probability estimates of each type of weight-related
self-monitoring (WRSM) for each latent class/identified pattern of
WRSM for women

TABLE 2 Overall weighted prevalence and bivariate analyses between demographics and identified patterns of weight-related self-
monitoring (WRSM) among women

Weighted prevalence (%)

Demographic Overall “No WRSM” “All WRSM”
“Know nutrition/

calorie facts” “Self-weighing only” p-value

Overall prevalence 55.6 10.6 24.2 9.6

Race/ethnicity .0009

White 67.5 66.3a 69.1a 70.2a 66.1a

Black or African American 4.6 5.4a 3.9a 3.6a 3.1a

Hispanic/Latina 9.6 10.1a 8.1a 9.8a 8.3a

Asian 10.2 10.1a 10.4a,b 8.4a 15.5b

Other 8.1 8.1a 8.6a 8.1a 7.0a

Parent education .46

High school or less 10.1 10.1 10.6 9.9 10.1

Some college or associate's degree 19.1 19.3 17.4 20.3 16.2

Bachelor's degree 30.0 30.7 28.8 28.8 30.4

Graduate degree 40.8 39.9 43.3 41.0 43.3

BMI category <.0001

< 18.5 6.1 7.6a 4.9a,b 3.7b 4.5b

18.5–24.9 67.1 67.9a 63.6a 66.6a 67.6a

25–29.9 18.0 16.4a 20.9b 20.9b 17.4a,b

≥ 30.0 8.8 8.1a 10.6a 8.8a 10.5a

Mean (SE)

BMI, mean (SE) 23.6 (0.1) 23.3 (0.1)a 24.1 (0.2)b 23.9 (0.1)b 23.9 (0.2)b <.0001

Age, mean (SE) 23.1 (0.1) 22.7 (0.1)a 24.1 (0.2)b 23.2 (0.2)c 24.2 (0.3)b <.0001

Note: Superscripts are the result of pairwise comparisons of proportions across latent classes within row with p < .01; the same letter indicates lack of

statistical difference between prevalences.
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3.90, 6.42) for those in the “all WRSM” pattern compared with the

“no WRSM” pattern, and 2.39 times higher (99% CI: 1.96, 2.90) and

2.05 times higher (99% CI: 1.56, 2.69) for the “know nutrition/calorie

facts” and “self-weigh only” patterns, respectively. Finally, compared

with the “no WRSM” pattern, the odds of binge eating was highest

among the “all WRSM” class (OR = 2.99, 99% CI: 2.34, 8.38), and also

elevated in the “know nutrition/calorie facts” pattern (OR = 1.83,

99% CI: 1.52, 2.22) and “self-weigh only” pattern (OR = 1.80, 99% CI:

1.38, 2.34). For all outcomes, there was no statistical difference

between those in the “know nutrition/calorie facts” and “self-weigh

only” patterns, though the odds of each outcome was significantly

lower in these patterns than the “all WRSM” pattern, and higher than

the “no WRSM” pattern.

3.3.2 | Men

Compared with the “no WRSM” class, those in the “all WRSM” pat-

tern had increased odds of all measures of eating disorder

symptomology (Table 5). Meanwhile, for those in the “know nutrition/

calorie facts” pattern, there was no increased odds of having an EDE-

Q ≥ 4, fasting, or binge eating. However, those in the “know nutri-

tion/calorie facts” had increased odds (OR = 1.61. 99% CI: 1.22, 2.12)

of using a compensatory behavior compared with the “no WRSM”
pattern, though the likelihood of using a compensatory behavior was

lower in the “know nutrition/calorie facts” pattern compared with the

“all WRSM” pattern.

4 | DISCUSSION

In this large study of undergraduate and graduate students from across

the US, WRSM was common, many students used a combination of

F IGURE 2 Probability estimates of each type of weight-related
self-monitoring (WRSM) for each latent class/identified pattern of
WRSM for men

TABLE 3 Overall weighted prevalence and bivariate analyses between demographics and identified patterns of weight-related self-
monitoring (WRSM) among men

Weighted prevalence (%)

Demographic Overall “No WRSM” “All WRSM” “Know nutrition/calorie facts” p-value

Overall prevalence 52.2 9.9 37.9

Race/ethnicity

White 66.2 65.5a 61.5a 68.4a .0497

Black or African American 4.3 5.2a 3.4a 3.4a

Hispanic/Latino 9.0 9.3a 6.7a 9.2a

Asian 12.8 12.9a,b 18.9b 11.1a

Other 7.7 7.2a 9.6a 8.0a

Parent education .16

High school or less 10.0 9.0 13.7 10.4

Some college or associate's degree 14.9 14.3 14.0 16.0

Bachelor's degree 30.6 32.1 32.0 28.2

Graduate degree 44.5 44.6 40.3 45.4

BMI category <.0001

< 18.5 2.4 3.2a 0.3b 1.8a,b

18.5–24.9 60.4 65.0a 45.9b 58.0c

25–29.9 27.1 22.2a 39.3b 30.7b

≥ 30.0 10.1 9.6a 14.5a 9.6a

Mean (SE)

BMI, mean (SE) 24.0 (0.1) 24.2 (0.1)a 25.7 (0.3)b 24.8 (0.1)c .0005

Age, mean (SE) 23.4 (0.1) 23.3 (0.1)a 23.6 (0.3)a,b 24.2 (0.2)b .0001

Note: Superscripts are the result of pairwise comparisons of proportions across latent classes within row with p < .01; the same letter indicates lack of

statistical difference between prevalences.
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WRSM behaviors, and patterns of use of WRSM differed by gender.

Further, those who engaged in WRSM had a higher average BMI and

were older compared with those who did not use WRSM. Among

women, engaging in any WRSM was cross-sectionally associated with

increased eating disorder symptomology. Among men, engaging in all

forms of WRSM was also associated with increased eating disorder

symptomology compared to other patterns of WRSM.

Our findings align with previous research documenting that

WRSM is common among college students, emphasizing the impor-

tance of understanding potential consequences and correlates of

WRSM (Graham & Laska, 2012; Gunnare et al., 2013; Klos et al.,

2012; Simpson & Mazzeo, 2017). Similar to previous studies, we

found self-weighing (Ogden & Whyman, 1997; Pacanowski, Loth,

Hannan, Linde, & Neumark-Sztainer, 2015) and calorie counting

(Romano et al., 2018; Simpson & Mazzeo, 2017) were associated with

increased eating disorder symptomology among our sample of college

students. In addition to calorie counting, we also found increased

symptomology for more passive forms of dietary self-monitoring.

Knowing nutrition facts and knowing calorie facts were more common

than calorie counting, but to our knowledge these measures have not

been previously studied in this population. Building off work done by

Simpson and Mazzeo, we also found that students often used more

than one form of WRSM. We were able to identify unique patterns of

use (e.g., knowing nutrition facts/calories), providing insight into how

these behaviors are used in this population and how diverse patterns

of use are associated with eating disorder symptomology (Simpson &

Mazzeo, 2017). Additionally, we identified differences in use of

WRSM by BMI, as has been shown for singular behaviors like calorie

counting (Plateau, Bone, Lanning, & Meyer, 2018; Romano et al.,

2018). Observed differences in WRSM by BMI was not unexpected

as individuals with higher BMIs are more likely to be trying to lose

weight (Malinauskas, Raedeke, Aeby, Smith, & Dallas, 2006) and

WRSM is considered an integral part of behavioral weight manage-

ment interventions (Jensen et al., 2014). Though WRSM is more com-

mon in women than men, a significant portion of men were engaging

in WRSM and those that were engaging in all forms had substantially

increased eating disorder symptomology. Interestingly, more passive

forms of WRSM among men, may not be harmful or signify harm

unless used in conjunction with more active forms. These findings

provide valuable insight into eating disorder symptomology for men,

who are understudied in eating disorders research (Murray, Griffiths, &

Mond, 2016).

In the current study, individuals who engaged in multiple forms of

WRSM, particularly those that engaged in all assessed forms of

WRSM, had higher eating disorder symptomology. Although the pre-

sent study cannot determine causality, it is plausible that WRSM does

in fact cause increased eating disorder symptomology. One mecha-

nism in which WRSM may lead to increased eating disorder

symptomology is through negative emotion. Prior research on self-

weighing has shown that for some self-weighing leads to negative

changes in mood (Mintz et al., 2013), and negative affect is known to

immediately proceed eating disorder behaviors (Johnson & Larson,

1982; Smyth et al., 2007; Stice, 2002). It is therefore plausible that

WRSM may cause negative changes in mood, leading to eating disor-

der symptomology. If there is indeed a causal relationship, this could

have profound impacts on public health interventions aimed at

WRSM. For example, there is a push to make nutrition information

available on college campuses. Many campuses have begun labeling

pre-packaged food, as well as providing labels in dining halls, or mak-

ing nutritional information available online. A systematic review and

meta-analysis found that introducing nutrition and calorie information

may lead to better nutritional choices, though effects related to eating

TABLE 4 Odds ratio and 99% confidence interval of eating disorder risk by weight-related self-monitoring (WRSM) pattern among women

EDE-Q ≥ 4* Fasted Compensatory behavior Binge eating

“No WRSM” Refa Refa Refa Refa

“All WRSM” 13.64 (8.53, 21.83)b 4.19 (3.20, 5.48)b 5.00 (3.90, 6.42)b 2.99 (2.34, 3.83)b

“Know nutrition/calorie facts” 5.40 (3.45, 8.44)c 1.91 (1.52, 2.41)c 2.39 (1.96, 2.90)c 1.83 (1.52, 2.22)c

“Self-weigh only” 4.36 (2.43, 7.81)c 2.32 (1.71, 3.14)c 2.05 (1.56, 2.69)c 1.80 (1.38, 2.34)c

Note: Superscripts are the result of pairwise comparisons of within column; differing superscript letters represent statistically significant differences

between the probability estimates at p < .01. Models included age, BMI, parent education, and race/ethnicity as covariates. EDE-Q = eating disorder

examination questionnaire (Fairburn & Beglin, 2008).
*EDE-Q = eating disorder examination questionnaire (Fairburn & Beglin, 2008).

TABLE 5 Odds ratio and 99% confidence interval of eating disorder risk by weight-related self-monitoring (WRSM) pattern among men

EDE-Q ≥ 4* Fasted Compensatory behavior Binge eating

“No WRSM” Refa Refa Refa Refa

“All WRSM” 4.08 (1.33, 12.54)b 2.21 (1.35, 3.63)b 3.15 (2.09, 4.76)b 2.13 (1.37, 3.31)b

“Know nutrition/calorie facts” 0.71 (0.21, 2.37)a 1.32 (0.92, 1.89)a 1.61 (1.22, 2.12)c 1.19 (0.88, 1.62)a

Note: Superscripts are the result of pairwise comparisons of within column; differing superscript letters represent statistically significant differences

between the probability estimates at p < .01. Models included age, BMI, parent education, and race/ethnicity as covariates.
*EDE-Q = eating disorder examination questionnaire (Fairburn & Beglin, 2008).
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disorder symptomology remain unclear (Christoph & An, 2018).

Beyond the limited utility of nutrition labeling on college campuses,

our finding that knowing nutrition and calorie information is cross-

sectionally associated with all measures of increased eating disorder

symptomology among women and use of compensatory behaviors

among men, suggests that nutrition labeling on college campuses

could in fact be harmful. A previous study found that those who uti-

lize these nutrition labels have higher perceived stress (Christoph, Elli-

son, & Meador, 2016); it is possible that the higher perceived stress

may be due in part to shame, guilt, or mood changes surrounding food

choices, which could thereby increase eating disorder symptomology.

Therefore, our results suggest that colleges and universities should

exhibit caution before implementing nutrition labels on college cam-

puses. Future prospective research is needed to further elucidate the

temporality of the relationships between WRSM and eating disorder

symptomology.

Alternatively, it is possible that WRSM may be a byproduct of

eating disorder symptomology in that individuals who are already con-

cerned about eating and weight are using WRSM to gain further con-

trol over their eating or weight. However, if this is the case, the study

findings still have important implications, particularly for eating disor-

der screening, and treatment on college campuses. Prior research

shows that online campus-wide screening is effective to treat and pre-

vent eating disorders (Beintner, Jacobi, & Taylor, 2012; Wilfley,

Agras, & Taylor, 2013). By including measures of WRSM in these

screenings, college campuses could identify those who are engaging

in multiple WRSM behaviors and thus may have higher eating disor-

der symptomology. Targeted online resources could then be shared

with these students to assist in treating eating disorders or preventing

full-syndrome eating disorders from developing. Additionally, individ-

uals may underreport the use of eating disorder behaviors due to

secrecy, shame, or stigma, but may not have the same shame or

stigma associated with WRSM. Thus, using WRSM questions instead

of eating disorder behaviors alone may identify more individuals who

are struggling, particularly among men (Reba-Harrelson et al., 2009;

Strother, Lemberg, Stanford, & Turberville, 2012). Further, the present

paper adds novel insight into how individuals with elevated eating dis-

order symptomology are using WRSM, which could allow for clinicians

to better identify, target, and address problematic eating disorder

behaviors in the context of eating disorder treatment in this vulnera-

ble population.

The present study has several strengths including the large sample

of students from multiple institutions. This large sample allowed us to

identify patterns of WRSM use by gender and explore gender-specific

relationships between WRSM and eating disorder symptomology.

Having a sample from multiple institutions also ensures that our find-

ings are not specific to a single institution, and thus increases the

study's external validity. Further, we examined multiple forms of die-

tary self-monitoring, including forms of dietary self-monitoring that

are prevalent among college students but to our knowledge have

never been explored. Our examination of how different forms of

WRSM are used in conjunction with one another and how those

unique patterns of use are associated with eating disorder

symptomology was also a key strength. By examining individual

behaviors (such as knowing calories) previous studies may have inac-

curately described effect estimates, since there are no associations

among men when passive forms of WRSM when not combined with

more active forms of WRSM. Our measure of eating disorder

symptomology was another strength of the study, as the EDE-Q is a

widely used and well validated measure (Fairburn & Beglin, 2008;

Lavender et al., 2010; Luce, Crowther, & Pole, 2008; Nakai et al.,

2014; Quick & Byrd-Bredbenner, 2013).

Despite the numerous strengths, the study is not without limita-

tions. Single item measures were used to assess WRSM, though this is

currently the standard in the literature (Christoph et al., 2018;

Pacanowski, Loth, et al., 2015; Romano et al., 2018; Simpson &

Mazzeo, 2017). We also did not assess the methods individuals were

using to WRSM, and it is possible that cognitive versus behavioral

tracking may be associated with differential symptomology and war-

rants further research. Additionally, while we used a data-driven

approach to select the cut-off for frequent self-weighing, there may be

a subset of participants not weighing themselves as a form of body

avoidance, and there may therefore be heterogeneity of

symptomology among those who do not self-weigh (Shafran, Fairburn,

Robinson, & Lask, 2004). The study was also cross-sectional, and there-

fore, we cannot establish causality. It may be that WRSM is a symptom

or indicator of an eating disorder rather than causing increased

symptomology for eating disorders. However, if even in the case of

reverse causality, there would still be value in the present findings as

individuals who engage in WRSM could still be flagged as a population

to target in interventions. There may have also been unmeasured con-

founding factors such as perceiving one's self as overweight, perfec-

tionism, internalization of the thin ideal, and preoccupation with

weight and/or shape and food explaining these cross-sectional rela-

tionships. Additionally, response rates for HBS were low (19 and 27%),

though comparable to other online survey response rates among col-

lege students (Bemel, Brower, Chischillie, & Shepherd, 2016; Chen,

Szalacha, & Menon, 2014; Giles, Champion, Sutfin, McCoy, &

Wagoner, 2009). In an attempt to correct for the low response rate,

we employed probability sampling weights during analysis. We also

excluded individuals who identified as a gender minority, as we were

not powered to conduct gender stratified analyses. Because certain

gender minorities are at increased risk for eating disorders among col-

lege students (Diemer, Grant, Munn-Chernoff, Patterson, & Duncan,

2015), future research should prioritize examining the relationships

between WRSM and eating disorder symptomology in this population.

Finally, our results cannot be generalized to young adults who are not

enrolled in undergraduate or graduate studies.

The findings from the present study provide detailed information

regarding how college students are using WRSM methods, alone and

in combination, and insight into how unique patterns of WRSM are

associated with eating disorder symptomology. WRSM is common

among this population, particularly dietary self-monitoring, and

WRSM strategies are frequently used in conjunction with one

another. Among women, use of more WRSM methods is associated

with higher eating disorder symptomology, with the greater likelihood
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of eating disorder behaviors and cognitions among those that engaged

in all measured forms of WRSM. Among men, engaging in more active

forms of WRSM is associated with increased eating disorder

symptomology compared with those that engage in more passive

forms of WRSM or who do not WRSM. Finally, longitudinal and

experimental studies are needed to understand temporality and cau-

sality of the observed relationships between WRSM and eating disor-

der symptomology among college students.
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