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Abstract

Background—Strong positive relationships between dietary self-monitoring and eating disorder
risk are seen in population-based, observational studies. However, current evidence cannot
establish causality. Furthermore, little is known about other mental and behavioral health
consequences of dietary self-monitoring among college women, a population vulnerable to eating
disorders.
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Objective—To determine if introducing dietary self-monitoring via a popular smartphone app
to undergraduate women impacts eating disorder risk, other aspects of mental health, or health
behaviors including dietary intake and physical activity.

Design—Randomized controlled trial.

Participants/setting—Undergraduate women who had not engaged in dietary self-monitoring
in the past year and who were at low-risk for an eating disorder participated between May and
October 2019 (n = 200).

Intervention—~Participants were randomly assigned to engage in dietary self-monitoring via
MyFitnessPal for approximately 1 month or to receive no intervention.

Main outcome measures—Self-report data on eating disorder risk, other mental health
outcomes, and health behaviors were collected at baseline and post-intervention.

Statistical analyses performed—Linear and logistic regressions were utilized to test
hypotheses.

Results—Adherence to the intervention was high, with participants recording their dietary intake
via MyFitnessPal on average 89.1% of days between baseline and post-intervention. Assignment
to the intervention was not associated with changes in eating disorder risk, anxiety, depressive
symptoms, body satisfaction, quality of life, nutritional intake, physical activity, screen time, or
other forms of weight-related self-monitoring (all 7> .05).

Conclusions—Among dietary self-monitoring naive undergraduate women with low-risk of an
eating disorder, dietary self-monitoring via MyFitnessPal for 1 month did not increase eating
disorder risk, impact other aspects of mental health, or alter health behaviors including dietary
intake. The null results in our study may be due to the selection of a low-risk sample; future
research should explore whether there are populations for whom dietary self-monitoring is
contraindicated.

Keywords

Self-monitoring; Dietary intake; College health; Eating disorders; Calorie counting

INDIVIDUALS WHO WANT TO IMPROVE THEIR DIETARY behaviors or lose weight
are often encouraged to track their dietary intake.1=3 Theoretically, dietary self-monitoring
functions by bringing attention to one’s dietary intake, allowing one to set goals for behavior
change, and for some, to monitor how their behavior change may affect their weight.*
Dietary self-monitoring has historically required keeping paper food logs, but in recent
years has become easier and more common with the advent of smartphone apps designed
for dietary self-monitoring. For example, MyFitness-Pal, one of the most popular dietary
self-monitoring apps, currently reports 165 million users with 19.1 million active users

a month.>6 With this increased accessibility and ease of dietary self-monitoring, there is
growing concern regarding the potential iatrogenic effects of dietary self-monitoring on
eating disorder risk.”:8 Specifically, it is thought that the increased attention on food and
weight and perceived malleability of weight based on dietary intake brought upon by dietary
self-monitoring may increase eating disorder risk.?
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Eating disorders are a major public health concern; the prevalence of eating disorders has
increased over time,10 and eating disorders can lead to serious medical complications,
other psychiatric disorders, suicide, and mortality.11-13 Numerous studies among the
general population of college students demonstrate strong associations between dietary
self-monitoring and increased eating disorder risk,24-16 particularly for females.17:18
Furthermore, in a sample of females seeking treatment for an eating disorder, 75%
reported using MyFitnessPal to count calories and 73% of those who used MyFitnessPal to
count calories believed the app contributed to the development of their eating disorder.19
Conversely, a meta-analysis among samples of boys and girls found that participation

in supervised weight management programs, which typically recommended dietary self-
monitoring, has been associated with decreases in disordered eating.2? The decrease in
disordered eating may be due to other protective aspects included in structured weight
management programs such as supervision by nutrition and mental health professionals and
social support.821.22

Understanding potential impacts of dietary self-monitoring among college women is of
particular importance as an estimated 14% to 26% of college students use an app or device
to count their calories.12324 Additionally, female college students are especially vulnerable
to eating disorders; up to 13.5% of female college students have an eating disorder,10 49.1%
report binge eating in the last 4 weeks, and 31.2% report using a compensatory eating
disorder behavior such as purging or compulsive exercise?® in the last 4 weeks. Given

the lack of experimental evidence regarding the effects of dietary self-monitoring among
nonclinical populations, the objective of this study was to identify the effects of dietary
self-monitoring on eating disorder risk among college women via a randomized controlled
trial. Using a randomized controlled trial design will address limitations of the existing
observational literature such as confounding by factors that are common causes of both
dietary self-monitoring and eating disorders such as preoccupation with food and/or weight,
thereby filling an important gap in the existing literature. Guided by previous research,14-18
we hypothesized that women assigned to use an app for self-monitoring dietary intake
would report an increase in eating disorder risk relative to women assigned to the control
condition. Furthermore, we hypothesized that dietary self-monitoring would lead to poorer
mental health outcomes given the impacts of self-weighing on mental health among this
population.® It has been posited that apps that focus on self-monitoring may decrease mental
health via weight bias internalization, which is associated with decreased mental health.%26

Conversely, we hypothesized that dietary self-monitoring would lead to changes in dietary
intake and increased physical activity. This hypothesis was based on the theoretical
underpinning of dietary self-monitoring and observational studies among college students
showing positive or marginally positive associations between weight-related self-monitoring
and health behaviors such as dietary intake and physical activity.2’-30 Study findings can
inform public health and clinical recommendations regarding dietary self-monitoring outside
of supervised weight management programs and among college women specifically.
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SUBJECTS AND METHODS

Participants

The present study was restricted to women based on increased risk of eating disorders,10:25
higher prevalence of use of dietary self-monitoring,17:18:24 and evidence that the relationship
between dietary self-monitoring and eating disorder risk differs by gender.1”18 Data from a
pilot trial conducted by the study team (n = 12/intervention or control condition) suggested
that assignment to self-monitor dietary intake using MyFitnessPal for 1 month resulted in
moderate-sized increases in eating disorder risk among college women as measured by the
Eating Disorder Examination Questionnaire Short Form (EDE-QS) (Cohen’s d = 0.45). A
minimum sample size of 78 participants per condition was needed to detect a statistical
difference of this effect size or greater with 80% power and type | error a = .05. A

sample size of 100 participants/condition was therefore selected prior to the study to ensure
sufficient study power and account for potential loss to follow-up.

Participants were recruited via e-mails sent by the University of Michigan Office of the
Registrar in summer and fall of 2019 to a randomly selected sample of 4601 undergraduate
students who identified as female and were enrolled in spring, summer, or fall classes

in 2019. The e-mail contained information about the study, which was advertised as a

study examining how the use of smartphone apps impact college students’ well-being and
did not mention eating disorder risk explicitly. Individuals interested in study participation
completed a brief online screening survey to determine eligibility. Participants were eligible
if they were undergraduate women at the University of Michigan, had daily access to a
smartphone, were fluent in English, and were at least 18 years of age. Individuals were
excluded if they had a self-reported history of any medical condition that impacts the type
or amount of food eaten because these individuals may be used to self-monitoring aspects
of their food consumption. Additionally, individuals who reported dietary self-monitoring
in the last year were excluded due to the potential that recent use may impact behavior
during the trial. Participants who had a current or previous eating disorder diagnosis or an
EDE-QS score = 2, indicating high eating disorder risk, were also excluded to reduce the
likelihood of participants experiencing severe adverse effects. A cut-off of an EDE-QS score
> 2 was selected based on the common use of 4 as the cutoff on the full-length Eating
Disorder Examination Questionnaire (EDE-Q) as a marker of high eating disorder risk.31:32
The EDE-Q has twice the number of response options as the EDE-QS, therefore we halved
the cutoff for high risk. Data collection occurred between May and October 2019.

Among the 4601 students e-mailed, 808 (17.6% of those contacted) completed the screening
survey and 411 (50.9% of those screened) were eligible for study participation. To reach

the a priori sample size of 200 participants, the first 201 eligible participants (48.9% of
those deemed eligible) were invited and elected to enroll in the study. One participant

was excluded due to deviation from study protocol that invalidated her baseline survey.
Therefore, there were 100 individuals in the intervention condition and 100 individuals in
the control condition. Eight participants assigned to the intervention condition were lost to
follow-up between study visits, thus 92 participants from the intervention condition and 100
participants from the control condition were included in analyses. The study’s CONSORT

J Acad Nutr Diet. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hahn et al.

Procedure

Page 5

diagram is included as the Figure. The study was determined to be exempt from oversight
by the University of Michigan Institutional Review Board. The study did involve deception,
as participants were told that the purpose of the study was to examine how self-monitoring
apps influenced college student’s well-being, which was accurate, but not specific as to not
bias results. At the end of the study, participants were informed of the true purpose of the
study and provided a list of mental health resources. Because of the nature of the study, we
opted to include written informed consent, though not required by the institutional review
board. The study was registered at clinicaltrials.gov (NCT04052529).

Study visits occurred in person on the University of Michigan campus at the Behavioral
Nutrition Lab and were conducted by trained research staff. Participants were randomly
assigned to the intervention or control condition by research assistants at a 1:1 ratio. Before
participant enrollment began, envelopes were prepared that indicated whether participant
would be in the intervention or control condition with an equal number of envelopes
prepared for each condition. Prior to the participants first study visit, research assistants
randomly selected and opened an envelope to determine which condition the participant
would be assigned to. Upon arrival at the baseline study visit, participants provided
informed written consent, after which they completed study surveys and had their height
(in centimeters) and weight (in kilograms) measured by trained research assistants using a
stationary stadiometer (Seca 213 stadiometer) and scale (Seca 873 scale). Study data were
collected and managed using REDCap (Research Electronic Data Capture) electronic data
capture tools hosted at the University of Michigan.33:34 REDCap is a secure, web-based
software platform designed to support data capture for research studies, providing (1) an
intuitive interface for validated data capture; (2) audit trails for tracking data manipulation
and export procedures; (3) automated export procedures for seamless data downloads to
common statistical packages; and (4) procedures for data integration and interoperability
with external sources.

For participants randomized to the intervention condition, after surveys and anthropometrics
were completed, MyFitnessPal was downloaded to their smartphone and research assistants
set up the account using standardized settings. Participants’ daily caloric needs for weight
maintenance were calculated using the Mifflin St. Jeor equation3® and entered into the

app. The app was set to send participants a daily reminder to track their intake at 10:30

AM. Participants were instructed to log everything they ate or drank using MyFitnessPal
immediately after consuming it, starting the day after the baseline study visit and continuing
until they were seen for the post-intervention study visit, approximately 30 days following
the baseline study visit. Participants were also instructed not to change any of the app
settings, including the username and password; not to link MyFitnessPal to any other
smartphone app; and to only use MyFitnessPal to track their dietary intake. As 1 exclusion
criterion for all participants was any dietary self-monitoring in the past year, the control
condition was a lack of introduction to dietary self-monitoring via MyFitnessPal rather

than explicit instruction not to engage in dietary self-monitoring. Participants randomized
to the control condition completed the written informed consent, which informed them of
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the purpose of the study, completed the baseline survey, had their anthropometrics taken,
scheduled their follow-up study visit, and were dismissed.

Procedures for the post-intervention study visit were similar to those for the baseline study
visit. Participants completed study surveys and had their weight measured again. After the
completion of measures, participants were informed that the purpose of the study was to
examine the effect of dietary self-monitoring via MyFitnessPal on eating disorder risk and
were provided a list of locally available mental health resources.

Eating Disorder Risk.—Risk of eating disorder was assessed using the EDE-QS.3¢ The
EDE-QS is a 12-item measure that assesses eating disorder behaviors and cognitions over
the past week. The EDE-QS is reliable when compared with the EDE-Q, the gold standard
self-report measure of eating disorder. A global score for the EDE-QS was calculated by
averaging response options from the 12 items, which are scored from 0 (0 days) to 3

(6-7 days), or not at all (0) to markedly (3), as is standard.37:38 Individual eating disorder
behaviors assessed by the EDE-QS were also examined including fasting (not eaten for 8
or more waking hours to control weight or shape), purging (vomiting or taking laxatives
to control weight or shape), compulsive exercise (exercising in a compulsive or driven way
to control weight or shape), trying to limit amount of food (to control weight or shape),
binge eating, and loss of control eating. Eating disorder behaviors were dichotomized into
no versus any use in the last 7 days.

Secondary Mental Health Outcomes.—Depressive symptoms were assessed using the
Center for Epidemiologic Studies Depression Scale Revised3?; state anxiety was assessed
using the state subscale of the State-Trait Anxiety Inventory*?; body image was assessed
using the Body Image States Scale, which measures momentary body image*!; and overall
quality of life was assessed using the Brunnsviken Brief Quality of life scale.42 All
secondary mental health outcomes were analyzed as recommended by the individual scoring
instructions as continuous variables.

Health Behaviors.—Nutrition behaviors were assessed using questions adapted from the
Youth Risk Behavior Surveillance System survey,*3 as has been done previously among
college students,**4> and responses were made into continuous variables of number of times
consumed per week. Nutrition behaviors assessed included intake of fruits, vegetables,
combined fruits and vegetables, 100% fruit juice, soda, diet soda, energy drinks (eg,
Monster, Red Bull, or Rockstar), sports drinks (eg, Gatorade or Powerade), low-calorie
sports drinks, water, and sparkling water (eg, LaCroix). Dietary intake was assessed with the
question, “During the past 7 days, how many times did you drink/eat___?” with response
options, “I did not eat/drink____ during the past 7 days”; “1 to 3 times during the past 7
days”; “1 time per day”; “2 times per day”; “3 times per day”; and “4 or more times per
day”. Breakfast consumption was assessed using the question, “During the past 7 days, on
how many days did you eat breakfast?” with response options of 0 to 7. Each nutrition
behavior was made into a continuous variable for number of times consumed in the last
week, with midpoints of response options used when necessary.
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Physical activity was assessed using the following questions, which were modeled after
the Youth Risk Behavior Surveillance System*3-45: “During the past 7 days, on how many
days were you physically active for a total of at least 30 minutes per day? (Add up all the
time you spent in any kind of physical activity that increased your heart rate and made you
breathe hard some of the time.)”; “During the past 7 days, on how many days did you do
exercise to strengthen or tone your muscles, such as push-ups, sit-ups, or weight lifting?”;
and “During the past 7 days, how many minutes were you physically active? (Add up all
the time you spent in any kind of physical activity that increased your heart rate and made
you breathe hard some of the time.)”. The first 2 questions had response options of 0 to

7 days and the third question was open ended and was analyzed as a continuous variable.
Participants who reported total exercise of more than 4 hours per day were excluded from
the continuous measure of physical activity analyses (n = 2). All variables were treated as
continuous outcomes.

Social media use was assessed with a series of questions: “Thinking back over the past
week, how much time do you usually spend on on a typical day? Include total time spent
on all devices.” This question was asked for Facebook, Instagram, Snapchat, and Twitter.
Response options for each question included “0 minutes (none)”; “Less than half an hour”;
“Between a half an hour to 1 hour”; “More than 1 hour, but less than 2 hours”; “More than

2 hours, but less than 3 hours”; “More than 3 hours, but less than 4 hours”; and “More than
4 hours.” Each form of social media was treated as a continuous outcome using the midpoint
of response options where applicable and a combined variable was created for total social
media use per day.

Screen time was assessed using 3 questions about time spent in the past 7 days watching TV,
watching on-demand services, and playing games or other screen time not related to school
work. Response options for each of the 3 questions included “0 minutes (I did not__ )”;
“Less than 1 hour”; “1 hour or more, but less than 2 hours”; “2 hours or more, but less

than 3 hours”; “3 hours or more, but less than 4 hours”; “4 hours or more, but less than 5
hours™; and “5 hours or more.” Each of the 3 types of screen time (TV, on-demand services,
and games/other screen time) was treated as a continuous outcome using the midpoint of
response options where applicable and a combined variable was created for total screen time
use per day.

The question used to assess self-weighing frequency was based on the survey question used
in Project EAT (Eating and Activity over Time) and modified to ask about the last week?6:
“In the past 7 days, how often did you weigh your-self?” with response options of “0
times,” “1 time,” “2-3 times,” “4-6 times,” “Once a day,” and “More than once a day.” The
outcome was made into a continuous variable of number of times weighing in the past week
using midpoints of response options where applicable. Physical activity self-monitoring was
assessed using the following 2 questions: “In the past 7 days, how often did you track

your physical activity? This can include wearing a pedometer, keeping track of minutes

of exercise, repetitions, etc” and “In the past 7 days, how often did you track the number

of calories burned during physical activity?” Response options for both questions included
“Never,” “Sometimes,” “About half the time,” “Most of the time,” “Always,” and “I was
not physically active in the last 7 days.” Each type of physical activity self-monitoring was
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treated as a linear variable representing the proportion of time that they tracked (ie, 0% of
the time, 25% of the time, 50% of the time, 75% of the time, 100% of the time) with those
who had not exercised marked as missing.

Demographics.—Participants reported demographic characteristics including race/
ethnicity, parental education, and age. Race/ethnicity was assessed using the question
“What is your race/ethnicity? Select all that apply.” Response options included “Asian or
Pacific Islander,” “Black or African American,” “Hispanic or Latino,” “Native American or
American Indian,” “White,” and “Other.” All individuals who selected “Hispanic or Latino”
were considered Hispanic/Latina; individuals who selected more than 1 race or selected
“Native American or American Indian” or “Other” were considered other race/ethnicity.
Parent education was assessed with the request “Select the highest level of education
achieved by a parent.” Response options included: “Less than a high school education,”
“High school education or GED equivalent,” “Some college,” “Associate’s or other 2-year
degree,” “Bachelor’s degree,” and “Advanced degree (master’s degree or higher).” For
analytic purposes, the categories were condensed to high school or less, some college or
associate’s degree, bachelor’s degree, and graduate degree. Age was calculated using the day
of their first study visit and their birthday, which was ascertained using the question “What
is your birthday?” Body mass index (BMI; calculated as kilograms per square meter) was
also calculated using the measured height and weight and categorized based on standard
classifications: less than 18.5, 18.5-24.9, 25-29.9 and 30 and above.4’

Intervention Fidelity.—Intervention fidelity was assessed by calculating the proportion of
days between study visits that individuals logged at least 500 calories in MyFitnessPal.

Statistical Analyses

Univariate and bivariate descriptive statistics of baseline characteristics were computed
for the sample overall and by study condition. Linear regression models were developed
to examine the continuous outcomes described previously as dependent variables with
condition assignment as the independent variable and baseline score of the dependent
variable included as a covariate. For dichotomous variables, logistic regression models
were developed to calculate the odds of participants assigned to the intervention condition
engaging in the behavior post-intervention compared with those assigned to the control
condition, adjusting for baseline use of behavior. Odds ratios (ORs) with 95% Cls were
reported for all dichotomous variables. All analyses were conducted using SAS Software,
Version 9.4 (SAS Institute Inc., Cary, NC, USA). Results were considered statistically
significant if < .05.

RESULTS

Approximately half of the study sample identified as White (51.0%) and nearly a third as
Asian (29.3%); half of participants reported having at least 1 parent with a graduate degree
(Table 1). The average BMI was 23.1, with approximately two-thirds of the sample having a
BMI between 18.5 and 24.9, and the average age was 20.2 years old.
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On average, participants randomized to the intervention condition who completed the study
used the app 89.1% of the days between study visits (SD = 16.9%, interquartile range:
85.3% to 100.0%) and a median of 94.1% of days. There were no differences in EDE-QS
score between study conditions post-intervention (8= -.04, 95% CI: -.11t0 0.02, P =

.17) (Table 2). The intervention also did not change participants’ likelihood of fasting (OR
=0.47,95% CI: 0.12-1.78, P =.27), compulsive exercising (OR = 0.61, 95% CI: 0.25—
1.52, P =.29), binge eating (OR = 1.51, 95% ClI: 0.57-4.01, P =.41), limiting amount

of food (OR 0.55, 95% CI: 0.27-1.12, £.10), or engaging in loss of control eating (OR
=0.70, 95% ClI: 0.32-1.57, P =.39). No participants reported purging at the end of the
study, therefore an odds ratio could not be computed. The intervention also did not affect
secondary mental health outcomes including state anxiety (8= .30, 95% CI: = -.52to 1.11,
P = .48), depressive symptoms (8= —-.22, 95% Cl: - 1.21 to .77, P =.66), body image (8 -
.03, 95% CI: -.26 to 0.21, P =.81), or quality of life (8=-1.75,95% Cl: - 5.51t0 2.01, P =
.36) (Table 3).

The intervention did not influence any of the health behaviors assessed including dietary
intake, amount of physical activity, social media use, or screen time (Table 4). BMI also did
not change differentially by intervention condition (8= .05, 95% CI: —.08 to .18, P =.44).
Self-weighing frequency decreased in the intervention condition (8 —.35, 95% CI: -.63 to
-.07, P =.02), but intervention condition was not associated with either form of physical
activity self-monitoring.

DISCUSSION

Assignment of 1 month of dietary self-monitoring via MyFitnessPal did not change eating
disorder risk, state anxiety, depressive symptoms, body image, or quality of life among
college women with low baseline eating disorder risk. Additionally, no effects were seen

on other forms of physical activity self-monitoring, nutritional behaviors, physical activity,
screen time, or social media use. These findings suggest that for undergraduate women who
have not recently engaged in dietary self-monitoring and have low eating disorder risk, the
short-term introduction of dietary self-monitoring does not impact their mental health or
health behaviors.

Study findings were counter to our hypothesis that dietary self-monitoring would increase
risk of eating disorders, which was informed by previous cross-sectional studies that
identified positive associations between dietary self-monitoring and eating disorder risk
among college students.14-18 There are 2 possible explanations for the apparent discrepancy
between our findings and the cross-sectional literature. First, individuals who are already
concerned about eating and weight may go on to engage in dietary self-monitoring and
develop higher eating disorder risk concurrently, both stemming from preexisting eating
and weight concern. Alternatively, dietary self-monitoring may be a symptom of excessive
concern related to eating and weight, thus explaining the strong cross-sectional associations.
Together, these findings suggest that dietary self-monitoring may be a component of or
occur concurrently to eating disorder cognitions and behaviors, but dietary self-monitoring
by itself does not cause increased eating disorder risk among this population.
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Findings from previous work indicate that dietary self-monitoring, particularly calorie
counting, is often not used in isolation.1>17:18 Therefore, it is important to consider that

the null results in the present study may be due to insufficient dose or exposure to
weight-related self-monitoring. Specifically, dietary self-monitoring may not increase eating
disorder risk when used independently, but there may be synergistic effects when used

with other behaviors such as tracking weight. We did see that self-weighing decreased

in the intervention group, likely an artifact of the intervention, and ultimately, decreasing
self-weighing may have neutralized any effects of dietary self-monitoring. Alternatively,

it is possible that engagement in 1 type of self-monitoring may offset other types for

some individuals. Additionally, some individuals may be more susceptible to the potential
consequences of dietary self-monitoring than others; for example, we see no increased
eating disorder risk among our baseline low-risk sample, but other studies among individuals
with eating disorders have reported that they believe dietary self-monitoring apps like
MyFitnessPal contributed to the development of their eating disorder.1948 Therefore,

null results in our study may be due to the selection of a low-risk sample, and future
research should explore whether there are populations for whom dietary self-monitoring

is contraindicated. For example, for individuals who are already at high-risk for an eating
disorder, the increased attention to food, exercise, or weight may exacerbate their preexisting
food or weight concerns. Similarly, personality traits such as perfectionism may amplify
susceptibility to disordered eating among those who engage in dietary self-monitoring.4
Individuals with perfectionism hold themselves to high standards and may see their
behaviors as right or wrong when tracking.>® Therefore, individuals with perfectionistic
traits may become exceedingly rigid about meeting weight-related self-monitoring goals,
which may ultimately lead to obsessional thinking about food, exercise, or weight. 4951
Further in support of this theory, neuroticism has been shown to be a mediator in the
relationship between female sex and calorie counting app use.23

We also found that dietary self-monitoring did not alter other mental health outcomes or
health behaviors. To our knowledge, this is the first study to assess these relationships
among undergraduate women and outside the context of weight management or structured
intervention. Our results ran counter to our hypothesis that mental health would deteriorate,
which was based on the results from a randomized controlled trial examining the effects

of self-weighing among college women that found repeated weighing led to increases in
anxiety and depression and a decrease in self-esteem.® Similar to eating disorder risk,
individuals who are more likely to feel guilt or shame may be more likely to experience
negative mental health effects, but that there is no effect among those less likely to feel

guilt or shame. For example, in previous studies examining online forums, researchers found
that some users who fail to meet goals set by themselves or by the app experience stress or
feelings of guilt that may lead to increases in anxiety or other negative emotional states.49:51
Furthermore, in structured weight management populations, null or positive results in mental
health outcomes after self-monitoring are likely confounded by the fact that mental health
improves short term with weight loss and the social support that is often part of structured
weight management programs.821.22 Therefore, in studies among nonclinical populations,
results may be null or negative due to there being no weight change or social support.
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In addition, the lack of association between self-monitoring and health behavior change was
unexpected. Although cross-sectional studies show that dietary self-monitoring and health
app use is associated with increased consumption of healthy foods among college students,
the results may be confounded by nutritional knowledge or interest.27:28:30 |n weight
management trials, participants often receive nutrition education along with instruction on
dietary self-monitoring; taken together, it is likely that nutrition knowledge or nutrition
education could explain better dietary intake rather than the act of self-monitoring itself
improving dietary intake.

The study had several strengths, most notably the use of a randomized controlled trial
design, which to our knowledge has never previously been used to understand the impacts of
dietary self-monitoring in nonclinical populations. Additionally, all mental health outcomes
were assessed using validated scales and dietary intake, and physical activity questions were
modeled after those used in national surveillance surveys.36:39-43 However, this study is not
without limitations. Because the sample was limited to women at a single institution, results
may not be generalizable to all college students or young adults. Loss to follow-up was also
exclusively experienced in the intervention condition. However, sensitivity analysis in which
post-intervention EDE-QS scores were imputed from baseline measurements did not alter
findings.

CONCLUSIONS

This study provides valuable information on the effects of dietary self-monitoring on the
health of undergraduate women. Although cross-sectional data show a strong relationship
between dietary self-monitoring and eating disorder risk, our findings demonstrate that
dietary self-monitoring does not increase eating disorder risk among undergraduate women
who have not recently engaged in dietary self-monitoring and have low baseline eating
disorder risk. Thus, dietary self-monitoring may be an indicator of increased eating
disorder risk but not a direct causal contributor to eating disorder risk for this population.
Furthermore, the findings suggest that dietary self-monitoring outside of clinical weight
management contexts may not increase engagement in health-promoting behaviors for this
population. Overall, a precision health lens may be warranted in further understanding for
whom dietary self-monitoring is a neutral, beneficial, or harmful behavior.
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RESEARCH SNAPSHOT
Research Question:

Does introducing dietary self-monitoring via a popular smartphone app impact
undergraduate women’s eating disorder risk, mental health, or health behaviors?

Key Findings:

A randomized controlled trial (n = 200) showed that among undergraduate women

who were at low baseline risk for an eating disorder and had not engaged in dietary
self-monitoring in the year prior, dietary self-monitoring for approximately 1 month did
not impact eating disorder risk. Furthermore, the intervention did not lead to changes in
other mental health outcomes or health behaviors.
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Assessed for eligibility (n=808)

Randomized (n=201) °

Sample size determined a priori based on pilot study

Excluded (n=607)

Not meeting inclusion criteria (n=397)
Declined to participate (n=25)

Could not meet in 30 days for visit 2 (n=5)
Never responded or stopped responding
(n=160)

App wasn’t compatible on phone (n=1)
Never contacted because reached
recruitment goal (n=19)

l

l

Allocated to intervention (n=101)

Allocated to control (n=100)

A

Excluded during study due to deviation in protocol and
replaced to have a valid baseline sample of 100 in

intervention condition (n=1)
Lost to follow-up (n=8)

Kept forgetting to use app (n=2)
Took too much time (n=1)

Out of town (n=1)

Wanted to lose weight (n=1)
Made them feel bad (n=1)

v

)

Included in analyses (n=92)

Included in sensitivity analyses using imputed
values for main outcome (n=100)
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Figure.
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Baseline characteristics of sample of 200 undergraduate women, overall and by intervention condition

assigned in randomized controlled trial

Overall (n =200)

Table 1.

Intervention (n = 100)

Control (n =100)

Sociodemogr aphic Characteristic

Race/ethnicity
White

Black or African
American
Hispanic/Latina
Asian

Other

Parent education
High school or less
Some college or
associate’s degree
Bachelor’s degree

Graduate degree

Body massindex a

<185
18.5-24.9
25-29.9
230.0

Body mass index

Agey

n (%)

101 (51.0) 49 (50.0) 52 (52.0)
13 (6.6) 6 (6.1) 7(7.0)
12 (6.1) 6 (6.1) 6 (6.0)

58 (29.3) 30 (30.6) 28 (28.0)
14 (7.1) 7(7.1) 7(7.0)
19 (9.5) 8 (8.0) 11 (11.0)

31 (15.5) 15 (15.0) 16 (16.0)
50 (25) 23(23.0) 27 (27.0)

100 (50.0) 54 (54.0) 46 (46.0)
16 (8.0) 9(9.0) 7(7.0)

135 (67.5) 73 (73.0) 62 (62.0)

33 (16.5) 12 (12.0) 21 (21.0)
16 (8.0) 6 (6.0) 10 (10.0)

+————mean (SD)

23.1(4.8) 22.6 (4.0) 23.6 (5.5)

20.2 (2.4) 20.4 (3.1) 20.0 (1.2)

a ’
Calculated as kilograms per square meter.
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