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Abstract This study aimed to validate the fre-
quency consumption scale (FCS) and establish
cut-off points to assess changes in the eating be-
havior of participants in the VAMOS Program.
The study was based on a community interven-
tion conducted in 2019 in 70 Brazilian cities, with
458 adults from Primary Care. The questionnaire
consisted of 12 questions about food frequen-
cy consumption. The questions were inserted
into the analytical workflow, divided into the
descriptive analysis, exploratory and confirma-
tory factor analysis (EFA), item response theory
(IRT) modeling, and construction and validity of
an applied questionnaire score. EFA indicated a
two-factor structure, with three “healthy” (raw
vegetables, fruits, and cooked vegetables) and
three “unhealthy” (sugary drinks, sweets, and the
replacement of meals with snacks) eating items.
Items responses’ probabilities indicate a daily
consumption of two healthy and once or non-
weekly consumption of unhealthy items. Finally,
the four categories proposed for FCS can respond
over time. Therefore, the FCS proposal can be
used effectively for program nutrition evaluation.
Furthermore, it is possible to attribute behavior
change in Brazilian primary care users with six
items.

Key words Healthy Diet, Primary Health Care,
Public Health, Psychometrics

Resumo Este estudo teve como objetivo validar
a escala de consumo de frequéncia (ECF) e esta-
belecer pontos de corte para avaliar mudangas
no comportamento alimentar dos participantes
do Programa VAMOS. O estudo baseou-se em
uma intervengdo comunitdria realizada em 2019
em 70 cidades brasileiras, com 458 adultos da
Atengdo Bdsica. O questiondrio era composto por
12 questdes sobre o consumo de frequéncia ali-
mentar. As questdes foram inseridas no fluxo de
trabalho analitico, divididas em andlise descriti-
va, andlise fatorial exploratéria e confirmatéria
(EFA), modelagem da teoria de resposta ao item
(TRI) e construgio e validade de um escore de
questiondrio aplicado. EFA indicou uma estrutu-
ra de dois fatores, com trés itens alimentares “sau-
daveis” (vegetais crus, frutas e vegetais cozidos) e
trés “ndo sauddveis” (bebidas agucaradas, doces e
a substituicdo de refeigoes por lanches). As proba-
bilidades das respostas dos itens indicam um con-
sumo didrio de dois itens sauddveis e um consu-
mo tinico ou ndo semanal de itens nio sauddveis.
Por fim, as quatro categorias propostas para o
ECF podem fornecer respostas ao longo do tempo.
A proposta do ECF pode ser usada efetivamente
para avaliagdo nutricional do programa. Além
disso, é possivel atribuir a mudanga de compor-
tamento em usudrios da atengdo bdsica brasileira
com seis itens.

Palavras-chave Dieta Sauddvel, Atengdo Primd-
ria a Satide, Savide Publica, Psicometria
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Introduction

Nutrition-related evidence has been focused on
developing guidelines by the World Health Or-
ganization (WHO) Department of Nutrition for
Health and Development (NHD). These guide-
lines aim to carry out effective actions to address
different forms of malnutrition (unhealthy food)
and establish standard methodologies to improve
public awareness of the WHO policy recommen-
dations'. For example, in Brazil, there are the
Brazilian Food Guidelines, which recommend
people to 1) increase the consumption of unpro-
cessed and minimally processed food, 2) develop
the cooking skills to prepare their meals at home,
and 3) reduce the processed and ultra-processed
food intake. These recommendations have been
considered important strategies for reaching
healthy eating habits?.

In this context, a community-based interven-
tion has been tested in Primary Health Care. The
“Vida Ativa Melhorando a Satide - VAMOS” (Ac-
tive Life Improving Health) is a behavior change
program that aims to motivate people to adopt
an active and healthy lifestyle regarding phys-
ical activity and eating®*. The VAMOS is a pio-
neer in Brazilian public health, and it has shown
improvements in the level of physical activity®s,
the increase in healthy food consumption®’, and
bodyweight reduction®.

The VAMOS Program team established a
method to evaluate eating behavior based on
the final version of the Risk and Protective Fac-
tors Surveillance System for Chronic Diseases
by Telephone Survey (VIGITEL). The Ministry
of Health widely used the measurement in Bra-
zil’. This measurement was called as frequency
consumption scale (FCS). The FCS used by the
VAMOS Program was chosen because it showed
higher applicability (8,50+1,17) and viability
(8,92+0,99) to be used in Primary Health Care’.

Few researchers have been concerned with
verifying the psychometric proprieties measure-
ments and establishing cut-off points to classi-
ty people assessed by VAMOS Program. Until
now, in Brazil, no study describes the cut-off
points definitions of eating behavior question-
naires. The VIGITEL questionnaire, even being
validated, does not present a classification of all
their answers'®!'. Then, some questions remain
unclear, such as: “Is eating unprocessed and
minimally processed food three times per week
healthier than two times?” and “If the individual
answers that he/she eats these foods twice/week
but does not use sugared drinks anytime, he/she

is less healthy than the individual who eats three
times/week but also uses sugared drinks three
times/week?”. Such classification could provide
data to improve health interventions and evalu-
ate changes related to eating behaviors.

Therefore, establishing cut-off points for
these eating marks selected by the VAMOS Pro-
gram’ could improve the program’s effectiveness
once this classification allows attaining a sensi-
bility to verify behavior changes. In this sense,
some mathematical approaches, such as the Fac-
tor Analysis, seem appropriate for this evaluation
since it defines factors that represent the instru-
ment'? In addition, the Item Response Theory is
another method that evaluates respondents with-
out depending on the same items included in the
questionnaire'®. Therefore, this study aimed to
validate the FCS and establish cut-off points to
assess changes in the eating behavior of partici-
pants in the VAMOS Program.

Methods
Intervention and Place

A methodological study was carried out based
on a community intervention entitled “VAMOS
Program: from training to Implementation” in
Santa Catarina, Brazil. This study was a non-ran-
domized controlled trial approved by the Human
Research Ethics Committee of the Federal Uni-
versity of Santa Catarina (number 1,360,210) and
registered with the RBR-2vw77q indicator in the
Brazilian Registry of Clinical Trials (http://www.
ensaiosclinicos.gov.br/).

The intervention intends for participants to
increase physical activity levels, improve healthy
eating, reduce body mass, and improve the per-
ception of the quality of life*. The program targets
the Brazilian population of both genders, aged 18
or older, of different social contexts.

Recently updated, the program is in its third
version (VAMOS 3.0) with a duration plan of
nine months, including 18 booklets that can be
used in face-to-face group meetings or individu-
ally on an online platform™.

Participants

The data was collected between April and
December 2019 with the assistance of 458 users
of Primary Health Care from 70 Brazilian mu-
nicipalities attending the VAMOS Program, ver-
sion 3.0. In this version, the program was offered



in presential and online versions, chosen by the
professional responsible for the implementation.
In addition, all participants signed the Free and
Informed Consent Form.

Instrument

The data were collected through a question-
naire composed of sociodemographic variables
(gender, age, education), one quality of life and 12
questions regarding consumption and frequency
of food, and inquiries related to physical activity
and sedentary behavior. The approach has been
validated previously®. The present study will be
considered sociodemographic variables, quality
of life and consumption, and frequency of food

Quality of life was measured by a question
from the World Health Organization quality of
life assessment'®. Next, food and beverage indica-
tors of VIGITEL were validated" using 20 items
considered more appropriate to the VAMOS pro-
gram. This instrument is easy-applicable by any
professional - it is viable, reproducible, low cost,
and consists of clear items, even showing ade-
quate specificity to evaluate people with chronic
diseases’. Then, 12 questions were selected from
this part of the VIGITEL measurement to com-
pose VAMOS consumption and food frequency’.
These questions were related to the daily con-
sumption of water, beans, raw and cooked vege-
tables, meat, fruits, soft drinks and artificial juic-
es, milk, sweets, and snacks. The answers options
were “never’, “one day a week’, “two days a week’,
“three days a week’, “four days a week’, and “five
or more days a week™.

Variables

Outcome

The study variables inserted in the analytical
process were consumption and food frequen-
cy questions. For factor analysis, the selected
variables ranged in value from one to six (con-
sumption of water, beans, raw vegetables, cooked
vegetables, proteins, fruits, sugary drinks, milk,
sweets, and replacement of meals with snacks).

Exposure

The variables used were gender (male and
female), age (18 to 59 years and 260 years), ed-
ucation (0 to 8 years, 9 to 11 years, =12 years),
and quality of life (very poor, bad, neutral, good,
very good).

Statistical methods

The analytical workflow of the present study
was as follows: (i) descriptive analysis of sample
characteristics and items responses; (ii) explor-
atory and confirmatory factor analysis to explore
questionnaire constructs and item selection; (iii)
item response theory (IRT) modeled to charac-
terize a respondent’s standing on the measured
construct accurately and explore sources of vari-
ation; and (iv) construction and validity of an ap-
plied questionnaire score. In addition, extensive
details about estimation methods for each model,
priors, computation, and codes are provided as
supplementary material.

Descriptive Analysis

Initially, we examined sample characteristics
by gender, age, education, and quality of life. We
then examined absolute and relative frequencies
in the questionnaire items.

Factorial Analysis

We started by checking the theoretical di-
mensionality of the approach using Exploratory
Factor Analysis (EFA). The analysis was con-
ducted using the Principal Axis Factor with a
Direct Oblique Rotation (Oblimin). In addition,
eigenvalues analysis was performed using Kaiser
Criterion (<1), Cattel criterion (scree plot graph-
ical display), and Parallel analysis suggesting the
number of factors to retain. Finally, we adopted
the criteria of values >0.40 for an item loading
on a factor with no less than three items in a fac-
tor'?. These criteria were repeatedly used, starting
from the proposed 4-factor model until testing
different models (e.g., three-factor or two-factor)
to obtain an acceptable factor solution.

Subsequently, we applied a Confirmatory
Factor Analysis (CFA) to examine the model’s
factorial structure. Since this is the first empirical
evaluation of the questionnaire, we opted to set
loadings above 0.50 as acceptable, as suggested in
the literature®. Thus, the final model was tested
through the most recommended fit indices in the
literature'®: Chi-square (X2), Chi-square ratio
(X2/df), Tucker Lewis Index (TLI), Normed Fit
Index (NFI), Root Mean Square Error of Approx-
imation (RMSEA), Comparative Fit Index (CFI),
Standardized Root Mean Square (SRMS), Good-
ness of Fit Index (GFI), and Expected Cross-vali-
dation Index (ECVI).
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Item Response Theory

Assuming the dimensions and items reduc-
tion produced in the previous step, we examined
the respondents’ standing on the measured con-
struct. Then, we explored variation sources using
IRT modeling within a multilevel framework.
First, we explored the variations among respons-
es aggregated by participants. Hence, we used a
varying intercept model assuming participants’
responses (Level 1) nested by the different partic-
ipants (Level 2). We also explored the responses
probabilities aggregated at level-2 by gender, age
(18 to 59 years old and more than 60 years old),
and quality of life (very poor, bad, neutral, good,
and very good).

Overall questionnaire score definition

and validation

The factor analysis indicates two groups of
outcomes, named according to the question-
naire’s dimensions as healthy eating behavior
(raw vegetables, cooked vegetables, and fruits)
and unhealthy eating behavior (sugary drinks,
sweets, and replacement of meals with snacks).
The healthy eating behavior range answers for
each variable were 1 to 6 points, and unhealthy
eating behavior variables had the opposite range
(6 to 1 points).

Considering the structure defined in the
previous steps, we summed each item’s score, re-
sulting in an overall score range between 6 and
36 points. We then fitted a multilevel regression
model, considering between-participant varia-
tion by gender, age group, and quality of life, to
examine whether the overall score could describe
the participants’ responses in a similar pattern as
observed in IRT models.

Based on the coeflicients estimates of qual-
ity of life from the multilevel regression mod-
el, we established the cut-off points of the scale
(very unhealthy, unhealthy, almost healthy, and
healthy) to facilitate an easy and fast diagnostic
during the professional intervention. Quality of
life was considered because it is a variable recom-
mended by the theoretical framework of the pro-
gram'” and a secondary outcome of the VAMOS
Program*. Estimates were regularized following
the previous description in the item analysis.

Lastly, we examined the validity of the over-
all score sensitiveness to detect individuals™ re-
sponse changes after an intervention. Hence, we
estimated each participant’s responses over time
(i.e. O=pre and 1=post-intervention). We used a
varying-intercept and varying-slope model, in
which each participant’s response could vary at

baseline (intercept) and in response to the inter-
vention (slope).

Results
Descriptive Analysis

This study was based on data from the base-
line of the VAMOS Program in 2019, which was
carried out using two strategies: (i) face-to-face
groups at Health Centers (HC) with printed ma-
terial and (ii) individually in a virtual environ-
ment, through the Moodle platform. HCs from
all over the state of Santa Catarina attended the
study, resulting in 326 participants. The online
version comprised 132 participants and was re-
leased by volunteer health professionals from
HC. Of all the participants, 88% were female,
adults (73.5%), and had more than 12 years of
schooling (37.4%).

Factorial Analysis

The EFA indicated that the questionnaire
presented a two-factor structure with six items.
The analysis of the six items showed substantial
adequacy of the KMO and Bartlett indicator,
explaining 53.7% of the variance. Kaiser crite-
rion suggested two factors to retain: Scree Plot
(https://doi.org/10.48331/scielodata. BV8GBN)'®
and Parallel analysis. All six items loaded higher
than 0.40 on a single factor with no cross-load-
ings. Items 3 (raw vegetables), 4 (cooked vegeta-
bles), and 7 (fruits) loaded in the first factor with
factor loadings of 0.71, 0.47, and 0.63, respective-
ly. Sugary drinks (item 9), sweets (item 11), and
replacement of meals with snacks (item 12) load-
ed in the second factor with factor loadings 0.73,
0.5, and 0.49, respectively. This 2-factor solution
with six items was found satisfactory to be tested
with CFA. For interpretation purposes, the fac-
tors were named “Healthy eating behavior” and
“Unhealthy eating behavior”. The consumption
of water, beans, proteins, and milk items was not
included in any factor.

We found in the initial model (M1) that all
items loaded into their factors with magnitude
equal or over 0.5 and CFA indices were accept-
able: X2=13.45; Chi-square ratio=1.68; TLI=0.95;
NFI=0.94; RMSEA=0.05; CFI=0.97; SRMS=0.03;
GFI=0.99; and ECVI=0.12. Modification Index-
es did not suggest covariance between measure
errors items, and M1 was considered acceptable.



Item Response Theory

Items’ response probabilities of the Healthy
and Unhealthy eating behavior are presented in
Figure 1 and reported as supplementary materi-
al'®. The proportion of Healthy eating behavior
variables in the sample indicates a daily con-
sumption of raw vegetables and fruits. In this fac-
tor, the cooked vegetables had the highest prob-
ability of three times per week. The Unhealthy
eating behavior variables proportion describes a
frequency of consumption of sugary drinks and
sweets of once and none per week, respective-
ly. On the other hand, the only probability that
differed in this factor was that the participants
reported no consumption of ready meals with
snacks.

The probabilities of healthy and unhealthy
eating behavior responses considered the varia-
tions item responses aggregated by gender, age,

and quality of life; they are presented in Figure
2 and supplementary material'®. The healthy
eating behavior variables maintained the prob-
ability of raw vegetables and fruit consumption
daily among participants, and the cooked vegeta-
ble consumption responses indicate no different
proportion. The proportion of unhealthy eating
behavior variables describes an equal consump-
tion of sugary drinks and sweets as once or none
per week. Lastly, replacing meals with snacks was
a behavior with a low probability of occurrence
in most consumption frequencies.

Multilevel regression analysis and an item re-
sponse theory were fitted to adopt a scale cut-off
points interpretation. The scale ranged between
six and 36'". Based on both analyses, we observed
that the 36-point scale had a discrete variance
with each variable and showed similar values,
demonstrating the scale’s sensitivity to measur-
ing eating behavior variations. Additionally,
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Figure 1. Responses’ probabilities of the healthy eating behavior (a) and unhealthy eating behavior (b) dimensions.

Notes: Weekly consume of raw vegetables (13), cooked vegetables (14) and fruits (17), sweets (111), replacement of meals with snacks (112) and
sugary drinks (19). The response score were as follows: 1="never”; 2="one per week”; 3="twice per week’; 4="three times per week”; 5="four
times per week”; 6="more than five times per week”.

Source: Authors.
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Figure 2. Responses’ probabilities of healthy eating behavior (a) and unhealthy eating behavior (b) dimension considering

gender, age, and quality of life variabilities.

Notes: Weekly consume of raw vegetables (13), cooked vegetables (14) and fruits (17), sweets (111), replacement of meals with snacks (112) and
sugary drinks (19). The response score were as follows: 1="never”; 2="one per week”; 3="twice per week’; 4="three times per week”; 5="“four

times per week”; 6="more than five times per week”.

Source: Authors.

Table 1. Estimates (95% confidence intervals) of the
Food Consumption Scale by age, gender, and quality

of life.
Food Consumption Scale
Estimate (95%CI)
Age

18 to 59 24.30 (21.89 to 26.42)
More than 60 26.68 (24.16 to 28.83)

Gender
Male 24.94 (21.99 to 27.60)
Female 25.70 (22.89 to 28.14)

Quality of life
Very bad 23.75 (20.16 to 26.89)
Bad 23.78 (20.80 to 26.48)
Neutral 25.45 (22.46 to 27.97)
Good 26.85 (23.95 to 29.29)
Very good 26.83 (23.50 to 29.75)

Source: Authors.

based on the estimates of quality of life from the
multilevel regression analysis (Table 1), we classi-
fied the scale’s cut-off points into four categories
(Figure 3).

There was a low variation partition coeffi-
cient (95%CI) in age, gender, and quality of life
variables. Between the age and gender categories,
no substantial variation was identified. Howev-
er, quality of life describes the lower categories
(“Very Bad” and “Bad”) with lower values on
the scale than the higher categories (“Neutral’,
“Good’, and “Very Good”). Such variation used
this whole number (23 scores) for the “Un-
healthy” cut-off point. In addition, the scale clas-
sification is the first category created based on
a theoretical approach, with at least one answer
about daily healthy foods and the non-consump-



tion of unhealthy food. These values range from
scores of 31 to 36, representing the “Healthy”
category. The second category, “Almost Healthy”,
ranges from 24 to 30. Lastly, the other two cate-
gories were from 16 to 23 (“Unhealthy”) and six
to 15 (“Very Unhealthy”), maintaining the same
numeric proportion (Figure 3).

Multilevel logistic model

The coefficients of variation of the model par-
tition are shown in Table 2. Given this analysis,
it is possible to verify that the scale has a long-
term sensitivity to measure temporary behavior
changes. Furthermore, the score can also be used
in community practices implementing the VA-
MOS Program, as its effectiveness was proven in
the subsample.

This section may be divided into subhead-
ings. It should provide a concise and precise de-
scription of the experimental results, their inter-
pretation, and the practical conclusions that can
be drawn.

Discussion

This study shortened the VAMOS Program FCS
questionnaire and offered two different factors.
The healthy and unhealthy eating behavior al-
lows a scale of 36 points, with four classifications.
Finally, the measurement proposed seems to be
able to verify the behavior change after an inter-
vention.

The three factors related to consuming raw
and cooked vegetables and fruits showed higher
factor loadings, which were enough to reflect the
healthy eating behaviors construct'*?. Therefore,
international dietary and food guidelines have
recommended increasing the consumption of
these food groups to reach three portions or 400g
22528 However, the Brazilian Dietary

per day

Guideline is the only to recommend raw vegeta-
ble consumption, named unprocessed food>.

In several countries, the population used to
buy ready-washed and cut fruits and vegetables;
in Brazil, these products are considered mini-
mally processed foods and are not usually prac-
ticed by the Brazilian population®. As a common
practice, the Brazilian population prepares fresh
products from scratch. However, they see this as
a barrier to buying, preparing, and eating fresh
products®-'.

One reason can be related to the needing for
cooking skills to use fresh fruits and vegetables in
the meals because these foods require pre-prepa-
ration tasks, such as washing, peeling, and cut-
ting®. Another reason concerns the accessibility
to fresh foods, which depends on the sociodemo-
graphic conditions, such as place of living, food
cost, and production®**. Then, items in the mea-

Table 2. Estimates of the Food Consumption Scale,
pre and post intervention.

Estimate (95%CI) Est.
Error
Group-level effects
Intercept 3.06 (2.23 to 3.88) 0.42
Time 0.62 (0.03 to 1.72) 0.45

Intercept, time 0.51 (-0.97 to 0.84) -0.32

Population-level

effects
Intercept 27.06 (26.11 to 28.02)  0.49
Time 1.45 (0.47 to 2.42) 0.49
Family specific
parameters
Sigma 3.10 (2.57 to 3.74) 0.30

Note: CI=Confidence interval.

Source: Authors.
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Figure 3. Graphic representation of food pattern with scores according to the four categories in the Food

Consumption Scale.

Source: Authors.
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surement evaluating the consumption of these
foods are useful parameters for the classification
of healthy eating behaviors evaluation, according
to the dietary recommendations®.

The participants attending this study pre-
sented a higher probability of consuming raw
vegetables and fruits daily (Figure 2), evaluated
as healthy eating behavior by the VAMOS FCS.
The fact that participants eat three portions of

23,28

raw fruits and vegetables every day**? is suitable

for the Brazilian dietary recommendation®?.
This specificity established a higher cut-off point
of 31 to classify healthy eating behaviors from a
36-point scale. Bellow this parameter could be
considered low consumption for this population
but not unhealthy. Therefore, it means it would
not reach the Brazilian dietary recommendation,
but almost there>®. Consequently, it seems ade-
quate and theoretically justified by these param-
eters (Figure 3).

In this study, the classification of individuals
with ‘almost healthy’ consumption seemed rea-
sonable from 24 points (Figure 3) since most of
participants were around this parameter, inde-
pendent of age, gender, and quality of life (sup-
plementary material). However, Ronteltap et al.?!
emphasize that “healthy eating is not as clear-cut
for consumers and is not understood and inter-
preted identically by everybody” Moreover, the
authors claim that, in their study, healthy and
unhealthy eating practices go through concrete
representation and abstract representation levels
of individuals. The first one was related to specific
ingredients, nutrients, and preparation methods,
and the second one was related to various eating
patterns based on lifestyles, for example.

The concrete representative levels, such as
specific foods and abstract ones (variation re-
garding age, gender, and quality of life), are cov-
ered by the aspects involved in the evaluation by
VAMOS FCS. Based on a sample submitted to
the VAMOS intervention program*", it was ex-
pected that the participants would improve their
diet, eating healthy foods more frequently. The
analysis model found the coefficients estimate to
quality of life in the FCS. The range from neu-
tral to a high quality of life answers was reported
from the value correspondent to 24 points (Table
1). Beyond this parameter, it could be considered
a good frequency of healthy foods consumption,
specifically for those who did not use to eat them
anyway before the intervention. So, suppose some
of the samples could improve their diet even eat-
ing healthy foods less than five but not less than
one time per week. In that case, it is important

to consider this was improving and classifies this
range as “almost healthy” rather than ‘unhealthy’
food consumption. It was then prudent to adopt
‘almost healthy” and ‘healthy’ eating behaviors to
classify respondents’ consumption.

In the present study, three items were con-
sidered adequate to evaluate unhealthy eating
behaviors: sweets, sugary drinks, and ready
snack-based meals. These items are deemed ul-
tra-processed foods, which have a high energy
density. In addition, they are composed of free
sugar, saturated and trans fats, salt, additives,
preservatives, and other substances damaging to
the health®**.

Louzada et al* identified nutrient-based
dietary patterns among 32,898 Brazilian people
aged 210 years old and associated them with a di-
etary share of ultra-processed foods. They called
‘unhealthy pattern’ the ultra-processed foods that
show a high level of total, saturated and trans fats
and less dietary fiber. This dietary pattern was in-
versely associated with “healthy pattern 1” (more
protein and micronutrients and less free sugars)
and “healthy pattern 3” (more dietary fiber and
minerals and less free sugars).

These findings support the present study re-
sults, which considered the consumption of ul-
tra-processed foods (sugary drinks, sweets, and
snacks-based meals) as unhealthy eating behav-
iors. The sample reported low probabilities of oc-
currence in most frequencies of consumption of
sugary drinks, sweets, and snacks-based meals.
Ultra-processed foods are also known as high risk
factor, supported by the Brazilian Food Guide-
lines®. So, the frequency of their consumption
above once per week is sufficient to influence the
classification as unhealthy frequency. This con-
tinuous attribution involves the Brazilian Food
Guidelines, which recommend reducing pro-
cessed and ultra-processed food intake regardless
of quantity?, implying that every behavior change
increases the quality of food consumption.

Like the present study, Guertin et al.*® vali-
dated the Healthy and Unhealthy Eating Behav-
ior Scale (HUEBS) to evaluate self-determined
and non-self-determined motivation for healthy
and unhealthy eating behaviors at different
stages of change. The researchers also present-
ed 2-factors solutions - healthy and unhealthy
eating behaviors - as in this study, supporting
high factor loadings and internal consistency.
The healthy subscale had items with fruits and
vegetables similar to our study and other foods
such as whole grains, lean meats, legumes, and
foods with low fat and sugar cooked with specific



techniques. The unhealthy subscale consisted of
white sugar and artificial sweeteners, snack foods
(ultra-processed), and sugary drinks as in the
present study, in addition to processed meat, pre-
packed meals, foods made by deep-frying meth-
ods, alcoholic drinks, and others.

However, there was no focus on the Brazilian
Dietary Guidelines in the HUEBS*, which con-
sidered unprocessed foods, such as raw vegeta-
bles, and the replacement of a meal with snacks.
Furthermore, the HUEBS scale evaluates the
frequency of consumption from “never” to “al-
ways” by a 7-point scale per item, which is un-
clear if “always” is every day/week/month or all
day®. Moreover, the HUEBS aims to evaluate the
self-determined motivation on eating behavior
change stages, as opposed to the present study
that considers only the changes in food con-
sumption®. Additionally, they did not present a
cut-off point to classify the participants accord-
ing to their answers, as shown here®.

We found a high probability of sugary drinks
and sweets intake once and none per week among
participants (Figure 1), which can be considered
adequate to any dietary guideline***?. For this
population, unhealthy eating behaviors seem less
frequent, and therefore it justifies establishing a
high cut-off point (24 on a scale) in the 36-point
scale (Figure 3) to classify these behaviors. So,
twice a week could be an unhealthy frequency,
and four times or more per week could be very
unhealthy for this group. Indeed, such a change
can stimulate the participants to improve their
parameters and achieve healthier eating behav-
iors.

Quality of life has been included to assess
health and participant satisfaction. It also pro-
vides a critical check of the impact of the inter-
vention delivery on public health?. Although the
evidence does not fully understand the effects of
dietary interventions on quality of life, most stud-
ies report improvement after the intervention®.
A statistical methodology can be used to begin
exploring the impact of dietary changes on the
quality of life. Furthermore, developing specific
tools to accurately assess the effect of diet chang-
es on the quality of life has been encouraged™.

Determining appropriate methods of assess-
ing eating behavior has been reported to be es-
sential for planning health programs. The val-
idation of this scale of eating behavior is critical
to help measure the VAMOS Program’s effective-
ness/efficiency. The establishment of scores has
been previously proposed as a viable alternative
to keep assessing eating behavior®. Furthermore,

it allows an analysis of the quantitative (weekly
consumption) and qualitative aspects (the type
of food consumption), inferring the feasibility of
associating these results with other explanatory
variables®.

As mentioned before, Guertin et al.* validat-
ed the HUEBS to evaluate self-determined and
non-self-determined motivation for healthy and
unhealthy eating behaviors at different stages of
change. The stages of eating behavior change pro-
posed were represented by the following state-
ments: (i) detection (“I am trying to decide if I
should change my eating behaviors”; stage 1); (ii)
decision (“I am debating whether I am going to
start changing my eating behaviors”; stage 2); (iii)
implementation (“I want to know more about
how I can change my eating behaviors”; stage 3);
(iv) maintenance (“I want to learn more about
things I can do to make healthy eating part of my
lifestyle”; stage 4), and (v) habit (“Healthy eating
is already part of my lifestyle”; stage 5).

The authors found that people with higher
healthy eating behaviors showed significant dif-
ferences between the later stage (habit) and the
other stages (detection, decision, maintenance,
and implementation) of the eating behavior
change. In contrast, people with higher un-
healthy eating consumption showed significant
differences between earlier stages (detection and
decision) and the other ones®. This approach can
explain how people manage their actions toward
healthy eating behaviors over time, and accord-
ing to their motivation, for each eating behavior
change.

However, even the authors claim that detect-
ing these differences in people’s eating behav-
iors and change processes becomes easier with
HUEBS evaluation is not a direct measurement
of food consumption. Therefore, a background
of professionals is necessary to manage and assist
them in improving their diets effectively, unlike
the VAMOS FCS. On the other hand, VAMOS
FCS can be complemented with the evaluation
of HUEBS if there is an interest in evaluating the
stages of eating behavior changes and the Brazil-
ian population’s motivation to eat.

According to data from the present study,
VAMOS FCS showed four categories that can
classify people in different moments. The pro-
gram’s aim fits well once some categories, such as
“almost healthy”, can stimulate people to improve
their diet to achieve the goals of Brazilian dietary
recommendations. On the other hand, unhealthy
classification is a warning for those needing more
attention and specific strategies to increase un-
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processed foods and reduce the consumption of
ultra-processed foods’.

The VAMOS-FCS aims to evaluate the eating
behavior changes with VAMOS interventions.
Therefore, the constructs and the classification of
cut-off points of measurement seemed appropri-
ate. The factor analysis becomes the valid mea-
surement to evaluate eating behavior changes
caused by the VAMOS Program.

To the best of our knowledge, this is the
first study to establish cut-off points to classi-
fy eating behaviors on a Brazilian scale, with
a national and wide use. The methods adopted
in this study showed efficacy in reaching this
classification. The high probabilities for healthy
eating behaviors found in this study show that
high cut-off points parameters are necessary to
achieve healthy eating behaviors in this popula-
tion, which can stimulate to increase in healthy
food consumption.

It is important to note that the VAMOS FCS
questionnaire does not evaluate the number of
food portions chosen daily by the participants.
However, it was assumed that this measurement
evaluates the frequency of consumption in a
week. In that case, it may encourage the partic-
ipants to increase their healthy eating behaviors,
as achieving the recommendation in a single day
is more difficult.

The limitations of the present study can be re-
lated to the sample. The participants were from a
non-randomized controlled trial, with most of the
sample from a single state of Brazil. Therefore, the
use of this scale in other states is useful. Further-
more, for comparison reasons, it is usual to adopt
gold standard measurements to validate food
consumption scales. However, the methodology
adopted in this study presented relevant theoret-
ical considerations combined with data from the
target population. Moreover, the short instrument
can be easily used by health professionals in the
Health Primare Care and other contexts.

Conclusions

Eating behavior is one of the primary outcome
variables in the VAMOS Program. Therefore, de-
veloping this scale will optimize the evaluation of
the program results, inferring more concrete and
effective data from the participants on the con-
sumption of healthy and unhealthy foods and,
consequently, on behavior change. Furthermore,
this scale has implications in the clinical practice
of HCs, as it may assist in the monitoring of eat-
ing behaviors in various actions and, on the other
hand, serves as a basis for research in different
contexts.
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