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Abstract

Purpose Appetite for palatable foods may impact eating-related behaviors in everyday life. The present study evaluated the
real-world predictive validity of the Power of Food Scale (PFS) using ecological momentary assessment (EMA).

Methods 30 women who reported binge eating completed the PFS and related measures. Subsequently, during a 14-day
assessment period, participants completed five daily EMA surveys of appetite and binge eating via text message and web.
Results Results of generalized estimating equations showed that higher PFS scores were associated with higher momentary
levels of hunger, eagerness to eat, and urge to eat but were unrelated to fullness, preoccupation with thoughts of food, and
binge eating.

Conclusion This study supported the ecological validity of the PFS by demonstrating its association with momentary meas-
ures of appetite in everyday life using EMA. Although the PFS may not be predictive of binge eating, future research should
investigate PFS as a dispositional moderator, and explore associations between the PFS and overeating (i.e., binge eating
without the loss of control component) and loss of control eating in non-clinical samples.

Level of evidence Level IV, multiple time series.

Keywords Appetite - Binge eating - Validity - Women’s health - Obesity

Introduction

Binge eating is defined as eating an objectively large amount
of food in a short amount of time while experiencing a
sense of loss of control over eating [1]. This tendency to
eat beyond immediate homeostatic needs may be related to
anticipated pleasure from consuming palatable foods, which
is thought to reflect the psychological impact of appetitive
experiences in everyday life [2]. Importantly, the contextual
factors related to eating behaviors fluctuate from moment-
to-moment in naturalistic environments [3]. It is, therefore,
necessary to evaluate the extent to which trait-level measures
of appetitive processes capture eating-related cognitions and
behaviors occurring in daily life.

Although there are a variety of measures available to
assess eating in response to food stimuli (e.g., eating disor-
der examination [EDE]; [1]), these measures assess consum-
matory as opposed to appetitive aspects of eating. Thus, the
Power of Food Scale (PFS) [4] was developed to measure
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appetite for, rather than consumption of, palatable foods,
at three levels of food proximity (food available, food pre-
sent, and food tasted) also termed hedonic hunger. The PFS
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has been linked to overeating, loss of control eating, diet-
ing, global eating disorder psychopathology, and obesity in
healthy college students, young adults, a general German
population, and adults with obesity [2—6].

As with most other measures of eating behavior, the PFS
has been validated by administering retrospective self-report
questionnaires in a laboratory setting or via web-based sur-
vey [2—4]. However, retrospective data collection limits
the ability to make inferences about how these processes
play out in everyday life. A growing body of research sug-
gests that people have limited ability to accurately recall
past experiences (e.g., over the past month), but are able to
accurately report on a wide range of recent or current expe-
riences (e.g., over the last hour) [7], highlighting the fact
that designs which minimize recall bias are in critical need.

To address concerns that memories are often recon-
structive [7], methodologies such as ecological momentary
assessment (EMA) has emerged, which focus on collect-
ing reports of momentary experiences in real time [5].
EMA data collection occurs in everyday life through the
use of small electronic devices, such as smart phones [8].
The use of EMA has several advantages over traditional
cross-sectional and longitudinal designs, including that it
minimizes recall bias, maximizes ecological validity, and
allows researchers to study the more immediate impact of
thoughts, feelings, and behaviors in daily life [7]. Recent
research has used EMA to study associations between ret-
rospective survey measures and real-world eating behavior
of adults [9, 10]. Consistently, the aim of the current study
was to use EMA to examine the ecological validity of the
PFS in women who engage in binge eating. We hypothesized
that women that scored higher on the PFS at baseline would
experience higher levels of momentary measures of appetite
(i.e., fullness, hunger, eagerness to eat, urge to eat, and pre-
occupation with thoughts of food) and binge eating in their
everyday life using EMA.

Methods
Participants

30 women (93% White) who reported current binge eating
completed 14 consecutive days of EMA surveys. Current
binge eating was defined as reporting at least one objective
binge-eating episode in the past month via clinical inter-
view on a selected module from the EDE [1]. Women were
excluded for the following reasons: (1) inability to read or
speak English; (2) current psychosis; (3) current mania; (4)
acutely suicidal; (5) current medical instability; (6) past year
severe substance use disorder; (7) severe cognitive impair-
ment or intellectual disability; (8) currently pregnant or
breastfeeding; (9) current or past 4-week inpatient or partial
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hospitalization; and (10) changes to eating disorder treat-
ment in the past 4 weeks. The mean age of the sample was
34.13 years (SD 13.92, range 19-62), and the mean body
mass index was 34.13 (SD 9.47, range 18.43-57.83). Most
of the sample (>75%) met criteria for an eating disorder
using the EDE [1], with the most common diagnoses being
bulimia nervosa (n=14) and binge eating disorder (n=6).

Procedures

The study was reviewed and approved by the relevant insti-
tutional review board. Participants were recruited from an
eating disorder and weight management clinic in the Mid-
west US as well as local community advertising. Potential
participants were screened via phone or in-person at a clinic
visit to evaluate initial study criteria. Those who met initial
criteria and were interested completed an in-person study
visit during which they completed the informed consent pro-
cess as well as clinical interviews to assess eligibility crite-
ria. Trained master’s level assessors gave clinical interviews.
Those who met all inclusion criteria completed self-report
questionnaires and received training on the EMA protocol,
which included completing an EMA survey in-person and
receiving definitions of eating disorder behaviors (consistent
with DSM-5).

The real time assessment in the natural environment
(RETAINE; retaine.org) system was used to administer
EMA surveys. Each day, participants received five semi-
random text messages delivered to their mobile phones,
which were administered within five pre-determined win-
dows starting in the morning through the evening. In the
text message, they were provided a link that allowed them
to complete the EMA survey. Participants had an hour to
complete the survey before they could no longer access it,
which prevented backlogging of EMA reports. During the
recordings, participants were asked about eating disorder
behaviors, mood, and other momentary contextual factors.
A research assistant called participants halfway through the
EMA protocol to remind them about compliance and answer
questions or address concerns. Participants received $110
for completion of in-person clinical interviews and assess-
ments, and $2 per survey that they completed during the
EMA protocol.

Measures
Demographics

A demographics questionnaire was administered that
included questions about age, gender, race, ethnicity, edu-
cation, height, weight, current psychotherapy or counseling,
and past psychotherapy or counseling.
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Power of Food Scale (PFS) [4]

The PFS is a 15-item self-report measure that assesses the
psychological influence of appetitive experiences in every-
day life, as indicated by appetite for, rather than consumption
of, palatable foods. This is a multidimensional measure with
three subscales: appetite for food available, food present,
and food tasted. The three subscale scores are computed by
taking the average of the items comprising the respective
domains, while the total score is computed by taking the
average of the three subscale scores. The PFS total score was
used in analyses. Higher scores indicate a greater respon-
siveness to the food environment. Response options range
from 1 (I do not agree) to 5 (I strongly agree). Past research
shows PFS total scores significantly predict overeating and
obesity in community samples, thus demonstrating criterion
validity [2]. The PFS is a reliable measure in adults with
average weight, overweight, and obesity (alphas range from
0.81 to 0.91) [2]. The PFS has demonstrated psychometric
invariance across gender, ethnicity, and weight status in a
diverse college sample [11]. Cronbach’s alpha for the total
score in the current sample was 89.

Momentary binge eating

Participants were asked to mark whether they had “binged
(objective overeating with loss of control)” since the last
recording, scored as 0 (no) or 1 (yes). Similar procedures
have been used to define binge eating in other EMA studies

[8].

Momentary appetite

The EMA scale for appetite [12] was used to assess momen-
tary levels of fullness, hunger, eagerness to eat, urge to eat,
and preoccupation with thoughts of food on scales from 0
(none) to 100 (most intense). Associations between the PFS
and the five appetite items were examined separately. Past
findings have shown that appetite total scores are positively
associated with energy intake in undergraduate and graduate
students, thus demonstrating criterion validity [12].

Statistical analyses

Descriptive statistics and EMA compliance were calculated.
Separate general estimating equations (GEEs) using an AR1
serial autocorrelation with linear functions were used to
assess associations between PFS total scores (grand-mean
centered) and appetite facets, and GEEs with binary logis-
tic functions were used to assess the association between
PES total scores and binge-eating episodes. PFS scores were
entered in models as the independent variable and appetite
facets and binge eating were the dependent variables. All
available data were used in analyses.

Results

There were 1,558 total EMA recordings. The mean num-
ber of recordings completed per participant was 51.93 (SD
13.49, range 16-70). The overall compliance rate was 78.3%.
The number of EMA recordings completed was unrelated to
demographic variables, PFS scores, or EMA appetite. Over
the course of the EMA period, there were 213 binge-eating
episodes across the sample. The mean number of binge
episodes reported during the EMA protocol per participant
was 7.10 (SD 4.40, range 1-16). The mean PFS score was
3.83 (SD 0.63, range 2.50-5.00). Table 1 presents the results
showing higher PFS total scores were associated with higher
momentary levels of hunger, eagerness to eat, and urge to
eat. PFS total scores were unrelated to fullness, preoccupa-
tion with thoughts of food, and binge eating.

Discussion

The present study evaluated the ecological validity of the
PFS by exploring appetitive correlates in everyday life
using EMA. Exploring the real-world predictive validity
of the PFS is important for determining whether the PFS, a
retrospective questionnaire, predicts appetite for palatable
food in an individual’s day-to-day life. Past research using
retrospective designs have limited researcher’s ability to
make inferences about the correlates of PFS in real-world

Table 1 Means, standard

i Outcome M (SD) Estimate SE Wald-Chi square p

deviations, and general

estimating e.quation results of Appetite hunger 38.81 (30.46) 6.31 2.95 4.57%* 032

f s g’f)e)d”““g EMA measures -\ 1 otite cagerness toeat 3771 31.04)  9.01 281 10.23% <.001
Appetite urge to eat 41.07 (31.67) 7.16 2.65 7.28%%* .007
Appetite preoccupation 42.89 (32.84) 6.49 3.99 2.64 .104
Appetite fullness 41.67 (30.29) 3.37 4.12 0.69 414
Binge eating 13.9% 0.22 0.22 0.94 332

All variables were tested in separate models. *p <.05, **p <.01, ***p <.001
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settings, despite interest in how constructs measured by
the PFS relate to appetite and eating behaviors in everyday
life.

In the present study, we found that the PFS was asso-
ciated with momentary levels of hunger, eagerness to eat,
and urge to eat, establishing the ecological validity of the
scale. Interestingly, the PFS was not significantly associated
with momentary measures of fullness, preoccupation with
thoughts of food, and binge eating, although all trends were
in the expected direction. The non-significant association
between the PFS and binge eating may reflect the fact that
the PFS was intended to measure appetite for, as opposed
to consumption of, palatable foods. Binge eating would
be considered a consummatory behavior. Recent findings
from the same sample show that momentary self-criticism
and appearance concerns predict subsequent elevation on
the preoccupation with thoughts of food item, potentially
suggesting that this item taps more of a ruminative cog-
nitive process as opposed to appetite or hedonic hunger
[13]. Although speculative, the non-significant association
between the PFS and momentary measures of fullness and
preoccupation with thoughts of food could also indicate that
“fullness” and “preoccupation with thoughts and food” are
more distal measures of appetite, in comparison to the other
appetite items that seem to assess the desire to eat more
directly. Consistent with this possibility, Kikuchi and col-
leagues [12] found that the factor loading for fullness was
less than 0.03 for the between-individual factor structure in
their initial development study.

The current findings suggest that the PFS is associated
with three momentary measures of appetite, but not binge
eating behavior itself in a largely clinical sample. Although
previous research has linked the PFS to overeating, loss of
control eating, dieting, and obesity in college and commu-
nity samples using cross-sectional designs [2—-6], the PFS
may not be associated with binge episodes in daily life using
a clinical sample. It is possible that binge eating may be
more habit driven in a clinical sample. Moreover, the cur-
rent study defined binge episodes as overeating accompa-
nied by a feeling of loss of control. Future research should
explore the ecological validity of the PFS with overeating
alone (i.e., eating what others would consider an unusually
large amount of food not accompanied by a loss of control)
as well as a sense of loss of control eating alone, as the
present study focused on binge eating (overeating with loss
of control). The PFS may also interact with other trait- and
state-level factors (e.g., poor executive functioning, food
reward sensitivity, inhibitory control, and negative affect) to
increase risk for binge eating [14]. For example, established
relationships between negative affect and binge eating might
be moderated by power of food, such that the relationship
between negative affect and binge eating may be stronger for
individuals who score higher on the PFS.

@ Springer

Clinical implications

Investigating the ecological validity of the PFS has potential
clinical utility for working with women with bulimia and
binge eating disorder. The psychological influence of food
may be an important target for reducing eating-related con-
cerns, especially given its association with appetite in daily
life. It is notable that the PFS is associated with hunger,
eagerness to eat, and urge to eat because these are com-
mon targets of evidence-based treatments, such as dialectical
behavior therapy (DBT) and mindfulness-based interven-
tions, shown effective for reducing overeating and loss of
control eating [15]. Tenets of DBT and other mindfulness-
based interventions support urge surfing (i.e., riding the
wave of an impulse) and contact with the present moment
as a way to shift attention away from hunger or an eagerness
to eat towards the here and now [13]. These same interven-
tions might decrease scores on the PFS given that the psy-
chological influence of food is impacted by thoughts typi-
cally unconcerned with the present moment (e.g., “I often
think about what foods I might eat later in the day”). Future
research should investigate whether these empirically based
interventions reduce PFS scores, and whether the PFS might
further inform specific interventions.

Limitations

A limitation of this study is generalizability. The study used
a primarily White clinical sample of all women, thus fur-
ther validation in men, non-clinical populations, and racial
and ethnic minorities is warranted. The sample size of the
present study is also considered a limitation. In addition,
EMA does not allow for determination of causal relation-
ships between constructs; therefore, the PFS should be used
in longitudinal studies to investigate its impact on appetite,
overeating, binge eating, and other relevant health outcomes.
Despite these limitations, the present study provides evi-
dence of ecological validity, suggesting that the PFS indeed
reflects appetitive experiences in everyday life.

Conclusion

Taken together, the present study established preliminary
evidence of the real-world predictive validity of the PFS by
exploring appetitive correlates in everyday life using EMA.
Results indicated that trait levels of hedonic hunger were
associated with appetite for palatable food in naturalistic
settings, as evidenced by relationships between PFS scores
and momentary levels of hunger, eagerness to eat, and urge
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to eat. Future research using longitudinal designs and diverse
samples should explore the predictive utility of the PFS on
relevant health outcomes (e.g., weight gain, eating disorder
onset) and the potential influence of moderators such as poor
executive control and negative affect, as the psychological
influence of food may be an important target for reducing
eating-related concerns.

What is already known on this subject?

The PFS [4] is a 15-item self-report measure that was devel-
oped to measure hedonic hunger (i.e., appetite for palatable
foods). The PFS has been validated using cross-sectional
designs, and has been linked to overeating, loss of control
eating, dieting, global eating disorder psychopathology, and
obesity in healthy college students, young adults, a general
German population, and adults with obesity [2—6].

What does this study add?

The present study established the ecological validity of the
PFS by exploring appetitive correlates in everyday life using
EMA. The PFS was associated with momentary levels of
hunger, eagerness to eat, and urge to eat. The psychological
influence of food may be an important target for reducing
eating-related concerns.
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