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ABSTRACT
Visual analog scale (VAS) questionnaires are widely used in nutrition research to assess appetite
and subsequent food intake. However, a number of methodological considerations exist. The
study aims were to test whether 1) appetite VASs alter subsequent food intake and 2) viewing
previous appetite responses influences subsequent responses. Twelve healthy adults (age:
22 ± 3 y; BMI: 22.0 ± 3.1 kg/m2) completed the randomized crossover study. On separate days,
participants were provided breakfast preloads and completed appetite VASs every 30 min for 4 h
or did not complete the questionnaires. When completing VASs, the participants were shown
their previous responses (PR) or were not (No-PR). After 4 h, an ad libitum lunch was provided.
Hunger, fullness, desire to eat, and prospective food consumption were not different between PR
and No-PR. All data are reported as mean ± SEM. VASs did not affect lunch intake (484 ± 50
kcal) compared with no VASs (500 ± 53 kcal, nonsignificant). Thus, neither past appetite
responses nor the use of appetite VASs influenced ingestive behavior in healthy adults. This trial
was part of a larger acute, randomized crossover trial registered at clinicaltrials.gov as
NCT03154606. Curr Dev Nutr 2019;3:nzz061.

Introduction

Uses for visual analog scale (VAS) questionnaires in ingestive behavior research include the
assessment of pre- and postprandial hunger, fullness, desire to eat, and prospective food
consumption (PFC) before and during acute, tightly controlled studies (1, 2). This approach has
been validated in the literature as the best strategy to assess appetite and satiety (1–4). Further,
analyses by Flint et al. (3) suggest that a 10% difference in appetite over a 4-h postprandial period
is considered “reasonable and realistic” to predict subsequent energy intake. In addition, previous
data from our lab show that the magnitude of postprandial hunger predicts eating initiation (5).
However, a recent systematic review challenges the application of these questionnaires owing to
the discrepancies in findings between studies (6). Thus, the broad aim of this article is to explore
methodological procedures that may alter appetitive responses and subsequent eating behavior.

The first consideration addresses a fundamental question as to whether the repetitive use of
these questions alters subsequent eating behavior. As supported by the current literature, the
thought of eating food, associated hunger sensations, etc., generate a cephalic response which
primes the body to consume food (7). The release of hormones generally accompanies this
response, potentially affecting subsequent food intake (8). In addition, according to studies
examining behavioral or environmental cuing on food choices, ingestive behavior, and weight
management (9–11), it is possible, albeit untested, that the continual acknowledgment (or cuing)
of one’s perceived hunger or fullness state might influence subsequent food intake—in either
direction. For example, repeated questions on a hunger state might cause an individual to become
more attentive to his/her cues, potentially leading to a reduction in food intake. Alternatively,
repetitive prompting of a hungry state might elicit an exaggerated hunger response that could
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actually increase subsequent food intake. Thus, the primary aim of
this study was to test whether the repetitive use of VAS appetite
questionnaires alters subsequent food intake in healthy young adults.

Another consideration stems from the methodological or adminis-
trative differences when using VAS questionnaires in current studies
as compared with past studies. Originally, the questionnaires were
provided using the “pen and paper” method (3). In this approach,
the participant had the ability to see and reflect on previous answers.
However, with the implementation of computerized platforms, this
no longer occurs. Previous research by Brunstrom et al. (12) suggests
memory of previous meal size drives an “expected satiation” even
≤24 h later. This “expected satiation” decreases subsequent meal energy
intake not based on the energy content of the meal but instead based
on a recall of the perceived satiation of the meal. However, it is unclear
whether the “expected satiety” based on previous appetitive responses
drives subsequent appetitive sensations. Thus, the second aim of the
study is to assess whether the ability to see previous responses influences
subsequent responses.

Methods

Study participants
Healthy young men and women were recruited from the Columbia,
MO area using word-of-mouth and snowball sampling. Eligibility was
determined through the following inclusion criteria: 1) healthy; 2) aged
18–35 y; 3) normal weight to overweight [BMI (in kg/m2): 18.5–29.9];
4) no metabolic, psychological, or neurological diseases/conditions; 5)
weight stable (noweight loss/gainwithin the past 6mo); 6) not currently
consuming a weight-loss or other special diet (in the past 6 mo); 7) not
a vegetarian; 8) not pregnant; and 9) nonsmoker.

The study included 12 healthy young adults (age: 22 ± 3 y; BMI:
22.0 ± 3.1). All participants were informed of the study purpose,
procedures, and risks and signed the consent/assent forms. The study
was approved by the university Institutional Review Board and all
procedures were followed in accordance with the ethical standards of
the board.

Experimental procedures
This study was conducted within a larger acute, randomized crossover
design study (NCT03154606) assessing the consumption of preloads
varying in protein source on postprandial appetite and satiety. The
larger study included 5 separate days. Four of the 5 d included appetite
and satiety responses and 1 d did not assess these responses.

For the current study, the participants reported to the research
facility, on 2 separate days in a randomly assigned order, between
0700 and 0900, after an overnight fast, to complete a 4-h testing day.
Upon arrival at the facility, each participant was familiarized with
the testing day procedures. At the start of the day, a 130-kcal (30 g
protein; 1 g carbohydrates) preload beverage breakfast was provided
and the participants had 20 min to consume the beverage. During 1
of the testing days, the participants were asked to complete a set of
computerized VAS questionnaires before breakfast and every 30 min
afterwards over the 4-h period, whereas during the other testing day, no
VAS questionnaires were completed. After the 4 h, the participants were
given an ad libitum pasta meal (77% carbohydrates, 12% protein, and

11% fat). The participants were given 30min to “consume asmuch or as
little as possible until feeling comfortably full.” After these procedures,
the participants were allowed to leave the facility. The testing days were
separated by ≥48 h.

Before each testing day, the participants were provided with a
standardized dinner (∼530 kcal, 55% carbohydrates, 27% fat, and 18%
protein) to consume, at home, between 1700 and 1900 on the night
before each testing day.

VAS questionnaires
VAS questionnaires were completed on a smartphone and included
questions assessing “how strong is your feeling of” hunger, fullness, and
desire to eat or “how much food can you eat right now” with anchors
of “not (much) at all” to “extremely/an extreme amount” (3). To test the
secondary aim, participants were given 2 questionnaires at each time
point with a vertical line that either contained their previous response
(PR) or were void of their response (No-PR). Each questionnaire (PR
compared with No-PR) contained an identical set of questions. Each
testing day that assessed the aforementioned questions included the
completion of the PR and No-PR procedures in a randomly assigned
order.

Data and statistical analysis
Summary statistics (sample means and SEMs) were computed for all
data. Total net incremental area under the curve (niAUC)was calculated
from the postprandial time points for the appetite responses. Paired-
samples t tests were applied to compare PR with No-PR for all appetite
data and VASs with no VASs for subsequent lunch intake.

All data are reported as means ± SEMs. Analyses were conducted
using the Statistical Package for the Social Sciences (SPSS) version 24.0
(SPSS Inc.). P < 0.05 was considered statistically significant.

Results

Figure 1 depicts the hunger, fullness, desire to eat, and PFC responses
completed for PR and No-PR. No differences between PR and No-PR
in 4-h hunger (−4797 ± 1621 compared with −4600 ± 1387 mm ×
min, respectively), fullness (5902 ± 1419 compared with 5479 ± 1134
mm × min, respectively), desire to eat (−4946 ± 1497 compared
with −4495 ± 1482 mm × min, respectively), and PFC niAUC
(−3425± 1118 compared with−2997± 1253mm×min, respectively)
were detected (all, P > 0.05).

When comparing subsequent (lunch) food intake after testing days
that contained VAS questionnaires with intake after those that did not,
no differences were detected (VASs: 484 ± 50 kcal, compared with no
VASs: 500 ± 53 kcal, P > 0.05).

Discussion

For >50 y (13), VAS questionnaires have been utilized to determine
perceived appetite sensations in responses to diet, exercise, and sleep
interventions (1, 14, 15). Further, most of the appetite indexes have
been shown to predict subsequent food intake and/or daily food intake
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FIGURE 1 The hunger (A), fullness (B), desire to eat (C), and prospective food consumption (D) responses from visual analog scale
questionnaires that contained the previous response (black triangles) compared with no previous response (grey circles). Data are
means ± SEMs.

(16, 17). Despite the wide range of uses, very few considerations have
been proposed to assess several aspects of these questionnaires.

In the current study, we sought to test whether the repetitive use of
VAS appetite questionnaires over a 4-h period influences subsequent
food intake and to determine whether the acknowledgment of one’s
previous appetite influences subsequent responses. Appetite responses
were not different between the PR and No-PR, and subsequent food
intake was not different between the VASs and no VASs testing days.

The strength of this study lies within the null findings. This is
the first study, to our knowledge, to test whether the ability to see
one’s past hunger, fullness, desire to eat, or PFC responses influences
subsequent responses. This is a critical question given the different
methodologies utilized in the past compared with the present. The
majority of studies in the past utilized the “pen and paper” approach
causing previous responses to be seen; however, with the more recent
development of computerized questionnaires, participants typically do
not see their responses. The findings from the current study suggest

that the ability to see previous responses does not significantly affect
subsequent responses.

In addition, we proposed that the repetitive use of appetite ques-
tionnaires would affect subsequent food intake given that provoking
thoughts of food consumption increases food intake (18, 19). The
thoughts of food experienced when considering perceived hunger
and fullness (part of the cephalic phase) may evoke a cephalic phase
response and initiate a cascade of preabsorptive physiological responses
to initiate feeding behavior. Thus, to the best of our knowledge, the
results from the current study are the first to suggest the repetitive
use of appetite questionnaires does not influence subsequent intake.
However, it is important to note that a number of factors may have also
influenced the study findings. Specifically, the lack of variety provided
during the lunch meal may have led to sensory-specific satiety, which
is a perceived boredom with a particular product’s taste, or sensory-
mediated satiety, which is a learned/conditioned response driven by
prior eating occasions with the food (1). Thus, participants in studies
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that utilize a single food for an ad libitummealmay experience sensory-
specific satiety and feel “bored with the taste,” leading to premature
eating cessation. Alternatively, participants may experience sensory-
mediated satiety driven by a food commonly consumed by participants.
To avoid the aforementioned issues, future research evaluating this
question should provide a variety of commonly consumed foods (i.e.,
in a novel ad libitum buffet) in order to rule out the possibilities that
sensory-specific satiation led to a “capped” response or that a sensory-
mediated response was driven by prior experiences. In addition, lack of
differences may also be due to the relatively low caloric content of the
breakfast (i.e., 130 kcal). It’s possible that the initial satiety effect of the
beverage preload was reduced to the baseline state before lunch, thus
masking differences mitigated by the use of appetite questionnaires.

In conclusion, in exploring severalmethodological procedureswhen
utilizing VAS appetite questionnaires for eating behavior research, we
found that neither past appetite responses nor the repetitive use of the
VAS questionnaires influences subsequent appetite or food intake in
healthy adults.
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