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1 | INTRODUCTION

| Jodo Mardco® |
| Juliana Alvares Duarte Bonini Campos?

Abstract

The first aim of this study was to evaluate the psychometric properties of the Food
Choice Questionnaire (FCQ)—using the original model—in a sample of 1480 Brazilian
adults (69.5% female). The second aim was to rank the reasons underlying the partici-
pants' food choices using average FCQ scores and 95% confidence interval. The third
aim was to evaluate the relationship between food choice motives and sample char-
acteristics using multiple logistic regression and odds ratios. The validity, the invari-
ance across different groups, and the reliability of the FCQ were confirmed for the
sample. Sensory appeal and price emerged as the most important reasons, while ethi-
cal concern was the least valued. The factors associated with greater odds of choos-
ing food for specific reasons were being older, female, and a student; practicing
physical activity; dieting frequently; self-rating eating quality as good; having a higher
body mass index; and having low income.

Practical Applications

Assessing food choice is a complex task, as it encompasses several factors, such as
sensory characteristics, health status, income, culture, lifestyle, and cognitive-
affective issues; therefore, the use of appropriate tools should be encouraged. The
set analyses followed confirmed that the FCQ was an adequate instrument to evalu-
ate the reasons for food choice of the participants who valued strongly the sensory
aspects of the foods and presented specific characteristics (e.g., diet practice) that
may influence their decisions. These findings may guide future research and clinical
interventions aimed at producing food choices that are more oriented to health and

well-being.

and beverages (Blake et al., 2021). This process encompasses individ-
uals' expectations and attitudes about the sensory characteristics of

The clinical and scientific community has become increasingly inter-
ested in individuals' eating behavior, especially in knowing why people
eat what they eat, that is, the reasons underlying their food choices
(Blake et al., 2021; Sproesser, Moraes, Renner, & Alvarenga, 2019).
Food choice is a complex multidimensional construct defined as the

process by which people acquire, store, prepare, and consume foods

the food (e.g., taste) combined with the influence of nonsensory
(e.g., price) and intro-individual (e.g., familiarity) aspects (Veiga,
Johann, Lima, Kaushik, & Mitterer-Daltoé, 2021). According to Blake
et al. (2021), food choice addresses a set of decisions—whether con-
scious or unconscious—taken at the time of purchase, during con-

sumption, or at any instance involving “what”, “how”, and “why”

J Sens Stud. 2022;e12775.
https://doi.org/10.1111/joss.12775

wileyonlinelibrary.com/journal/joss

© 2022 Wiley Periodicals LLC. | 1of 14


https://orcid.org/0000-0001-8897-8772
https://orcid.org/0000-0001-9214-5378
https://orcid.org/0000-0001-6922-2670
https://orcid.org/0000-0001-7123-5585
mailto:juliana.campos@unesp.br
http://wileyonlinelibrary.com/journal/joss
https://doi.org/10.1111/joss.12775
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjoss.12775&domain=pdf&date_stamp=2022-07-11

20f14 Journal of .
O—I—Wl LEY—‘ Sensory Studies s

people eat. Understanding this process is valuable, as it allows identifi-
cation of biological, physiological, psychological, cultural, and socio-
economic determinants underlying people's food choices, which can
support the development of more assertive actions that encourage
behaviors aimed at promoting sustainable healthy diets (Blake
et al,, 2021; Willett et al., 2019).

Although healthy dietary practices help to prevent a range of non-
communicable diseases and other health-compromising conditions
(World Health Organization, 2020), this is not the only reason and often
not the main reason that people consider when choosing their food
(Heitor et al., 2015; Sobal, Bisogni, Devine, & Jastran, 2006; Steptoe, Pol-
lard, & Wardle, 1995). In practical terms, individuals consider a combina-
tion of cognitive and affective aspects, consumption preferences and
socioeconomic patterns during the food choice decision-making process
(Blake et al., 2021; Franchi, 2012). Therefore, exploring the role of each
dimension of food choice is important to understand part of individuals'
eating behaviors, which can help in developing actions aimed to promote
health, sustainability and social well-being (Blake et al., 2021; Sproesser
et al., 2019). Furthermore, knowing how food choices are formulated is
important to develop innovation products and consumer-related cam-
paigns aiming to improve food systems (Blake et al., 2021; Gama, Adhi-
kari, & Hoisington, 2018).

A popular tool that researchers employ to investigate food selec-
tion determinants is the Food Choice Questionnaire (FCQ). This multi-
dimensional measure was originally developed by Steptoe et al. (1995)
in the UK to assess the importance perceived by individuals when
making their food choices. Unlike a food frequency questionnaire, the
FCQ investigates nine factors that may determine people's food
choice. The FCQ has been used in different populations (Cunha,
Cabral, Moura, & Almeida, 2018), and a considerable number of stud-
ies have investigated its psychometric properties and found models
adapted to each culture/sample (Markovina et al., 2015). For example,
a seven-factor model was found for a Hungarian sample (Szakaly
et al., 2018), an eight-factor model was found in Western Balkan
Countries (Milosevic, Zezelj, Gorton, & Barjolle, 2012), and a one-
factor model was proposed for samples of nine European countries
(Onwezen, Reinders, Verain, & Snoek, 2019). Therefore, there is obvi-
ous interest in using the FCQ, but in some contexts this instrument
still needs to be better studied.

In Brazil, the FCQ has been rarely used probably because the Por-
tuguese version was only published in 2015 (Heitor et al., 2015). To
date, few studies (Heitor, Reichenheim, Ferreira, & Castro, 2019; Mar-
sola, Cunha, Carvalho-Ferreira, & da Cunha, 2020; Souza et al., 2020;
Sproesser et al., 2019; Veiga et al., 2021) have applied the FCQ in the
Brazilian context, and few (Heitor et al., 2019; Marsola et al., 2020;
Veiga et al, 2021) have evaluated its psychometric properties
(i.e., factorial and convergent validity, and reliability). Marsola et al.
(2020) found an eight-factor model of the FCQ to be adequate for
Brazilian data. However, this model is distinct from the structure
fitted by Heitor et al. (2019), who also used a Brazilian sample. There-
fore, investigating the psychometric properties of the FCQ in Brazil is
important, as the results found so far are inconsistent. Furthermore,

to our knowledge, no Brazilian study has evaluated the instrument's

da SILVA ET AL.

factorial invariance across different groups. This would be relevant to
verify whether the operationalization of the instrument (i.e., the ability
to estimate the factors underlying the items) is equal or distinct across
groups under different observation conditions (Chen, 2007). As gen-
der (Schliemann et al., 2019; Wardle et al., 2004) and occupation
(Gama et al., 2018; Pollard, Steptoe, & Wardle, 1998) of the individ-
uals are important when choosing food, it would be interesting to per-
form an invariance test in these groups.

Moreover, the international literature (Chen, 2011; Clarke &
Best, 2019; Gama et al, 2018; Pearcey & Zhan, 2018; Pollard
et al., 1998; Schliemann et al., 2019; Steptoe et al., 1995; Wardle
et al., 2004) has investigated the association between food choice and
demographic, socioeconomic, behavioral, and anthropometric charac-
teristics, as segments of the population differ in their food selection
determinants. Steptoe et al. (1995) showed that gender, age, and
income influence people's food choice reasons. Subsequent studies
highlighted that women place more importance on food choices for
weight control and health (Chen, 2011; Pollard et al., 1998; Veiga
et al, 2021), while men for price and convenience (Pearcey &
Zhan, 2018; Wardle et al., 2004). Other studies have reported that
older consumers place more importance on health, mood, natural con-
tent, familiarity, and ethical concerns than younger people
(Schliemann et al., 2019). Still, individuals classified as obese give more
importance to weight control (Schliemann et al., 2019). Therefore,
strategies that aim to promote positive outcomes related to food
choice should consider the individual characteristics to develop effec-
tive actions (Gama et al., 2018; Souza et al., 2020). In Brazil, the rela-
tionship between food choice—assessed using a psychometric
instrument—and individual characteristics is limited, which opens the
space for this investigation.

The aims of this study were (1) to evaluate whether the psycho-
metric properties of the original FCQ model are adequate for a sample
of Brazilian adults in terms of factorial, convergent, and discriminant
validity, invariance, and reliability; (2) to determine the rank order
from the most to the least important motive for the participants' food
choice using the FCQ factors; and (3) to identify whether demo-
graphic, socioeconomic, behavioral, and anthropometric characteris-

tics of the participants may influence their food choice motives.

2 | MATERIALS AND METHODS

21 | Sampling

This was a cross-sectional study. As there are several guidelines to
define the sample size and these are not consensual, we decided to
use 10 respondents for each parameter estimated in the FCQ factorial
model. According to Hair Jr, Black, Babin, and Anderson (2019), this is
a generally accepted reason to minimize problems with deviations
from normality data. Considering the FCQ structure (i.e., 36 items,
36 items errors, nine factors, and 36 covariance between factors) the
sample size—to produce a more stable solution—was defined as 1170

individuals.
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2.2 | Participants and procedures

The sample was nonprobabilistic and included both female and male
individuals of different ages and income ranges recruited at Sdo Paulo
State University (UNESP), Brazil. Only Brazilians over 18 years-old, lit-
erate, and who make their own food choice decisions could partici-
pate. Pregnant women, blind, elderly (>60 years), individuals in
medical treatment for severe diseases (e.g., cancer) and those who
self-reported having received a diagnosis (last 12 months) for chronic
diseases (e.g., diabetes) were not allowed to participate.

Individuals were invited to participate in the study through pro-
fessional networks, word-of-mouth in public areas of the university,
and via social media (e.g., Facebook and Instagram), where the aim of
the study was briefly described. Thus, the sample included students,
staff, professors, and the nonacademic community. Before the field-
work started, four researchers were trained to conduct data collec-
tion. This involved maintaining the same wording to explain the aims
and ways of participating and completing the survey.

People interested in the research went to a designated place at
the university and received detailed information about the study. All
individuals who agreed to participate gave written informed consent,
and the study was conducted in accordance with the Helsinki Declara-
tion. Ethical approval was given by the university where the study
was developed (C.A.A.E.:.88600318.3.0000.5416). The volunteers did
not receive any incentive or reward for participation.

Data collection took place between March 2018 and December
2019, from Monday to Friday, at a time defined according to the conve-
nience between the researcher and participant. The individuals completed
the research at the University's behavioral nutrition laboratory (UNESP)—
using paper-and-pencil—without the presence of the researcher. The labo-
ratory held a maximum of five people seated. The first section of the sur-
vey gathered demographic, socioeconomic, dietary practices and
perceptions, lifestyle, and anthropometric (weight and height) information,
and the second consisted of the items of the FCQ. The time to answer
the survey was approximately 10 min and at the end, the volunteer

handed the questionnaire to the researcher outside the laboratory.

23 | Instrument

The FCQ was developed originally in the English language with
36 items to assess nine determinant aspects of people's food choices,
namely: health, mood, convenience, sensory appeal, natural content,
price, weight control, familiarity, and ethical concern (Steptoe
et al.,, 1995). Each individual is invited to complete the questionnaire
endorsing the statement “It is important to me that the food | eat on a
typical day...” for each item (e.g., item 26: “...helps me relax”) by choos-
ing between four responses (1 = not at all important, 2 = a little
important, 3 = moderately important, and 4 = very important). The
score is calculated for each factor based on the unweighted average.
Higher scores indicate that the participant placed greater importance
on that factor. The Brazilian Portuguese version of the questionnaire

(Heitor et al., 2015) was applied in the present study.

2.4 | Data analysis

Participants were instructed to complete all survey data, therefore,
there was no missing data. Mean, median, mode, standard deviation,
skewness, and kurtosis were calculated for each item of the FCQ. The
absence of a severe violation of the assumption of normality of data
distribution was guaranteed for absolute values <3 and 7, respectively,
for skewness and kurtosis (Hair Jr et al., 2019; Mardco, 2021).

The psychometric properties of the FCQ nine-factor model (original)
were evaluated by different analyses. First, we performed a Confirmatory
Factor Analysis (CFA) as recommended by Anastasi (1988) and described
by Maréco (2021) for instruments with a theoretical model defined a
priori (i.e., previously published dimensionality). CFA allows testing
whether a predefined factor structure is valid for a new sample from the
same or similar population (Kline, 2016; Mardco, 2021). The method
compares estimated variances and covariances of the model, inferred by
the factor structure under study, with the variance and covariance matrix
observed in the sample (Kline, 2016; Maréco, 2021). In this study, the
CFA aimed to evaluate the goodness of fit of the FCQ model to data.
Several estimation methods can be used to fit and test the model (for a
detailed discussion see Kline, 2016 and Maréco, 2021). In this study, we
used the Weighted Least Squares Mean and Variance Adjusted
(WLSMV) method, which is often recommended for items measured on
categorical data (e.g., 4-point Likert-type response scale used in the FCQ;
Kline, 2016; Mar6co, 2021). The goodness of fit of the model is generally
judged from a set of indices that compare the fit of the proposed model
with the fit of an independence model (i.e., with all null covariances;
Maréco, 2021). For this, the Comparative Fit Index (CFI) and the Tucker-
Lewis Index (TLI) are the most used (Mar6co, 2021; Schreiber, Nora,
Stage, Barlow, & King, 2006). Other indices are estimated from the resid-
uals of the model to evaluate how well it fits a population (see Schreiber
et al, 2006). For this, the Root Mean Square Error of Approximation
(RMSEA) with 90% confidence interval (CI90%) and the Standardized
Root Mean Square Residual (SRMR) are the most used (Maroco, 2021;
Schreiber et al., 2006). The fit of the FCQ model to the data was consid-
ered good when CFl and TLI > 0.95, RMSEA <0.08, and SRMR <0.07
(Hu & Bentler, 1999; Schreiber et al., 2006). Furthermore, the factor
loading (1) of each FCQ item was estimated to show their degree of cor-
respondence with the factor, with values >0.50 indicating adequacy
(Hair Jr et al., 2019).

After, convergent and discriminant validities were investigated.
The convergent validity was investigated to assess whether the set of
items for each FCQ factor represents it well (Mar6co, 2021). For that,
the average variance extracted (AVE) was calculated for each factor
using the factor loadings of the items found in the CFA (Fornell &
Larcker, 1981; Mardco, 2021). When AVE values >0.50 were found,
the convergent validity was confirmed (Fornell & Larcker, 1981; Hair
Jr et al,, 2019; Mardco, 2021). The discriminant validity was investi-
gated to assess whether the items representing a factor are not
strongly correlated with different factors (Maréco, 2021). For that,
the determination coefficients (r?) for each pair of correlated factors
were calculated. When r? values were lower than the AVE values of

the correlated factors, the discriminant validity was established
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(Fornell & Larcker, 1981; Hair Jr et al., 2019). Reliability of each FCQ
factor was also investigated to ensure the consistency of the measure,
that is, whether the instrument reliably measures the factor of inter-
est. For that, the ordinal alpha («) and omega (w) coefficients were cal-
culated (Dunn, Baguley, & Brunsden, 2014; Gadermann, Guhn, &
Zumbo, 2012). Values between 0.70 and 0.95 represented “satisfac-
tory to good” reliability levels (Hair Jr et al., 2019).

The last stage for psychometric evaluation of the FCQ was the
invariance test. This aimed to evaluate whether the FCQ factorial
model was equivalent (i.e., with similar theoretical meanings) across
different groups, allowing comparison between them. Two invariance
tests were performed: one across gender (female vs. male) and
another across occupation (students vs. nonstudents) of the partici-
pants. For that, we used stepwise multi-group CFA that distinguishes
levels of measurement as follows: (a) Configural—assessing whether
the set of factors and items are the same across the groups (baseline);
(b) Metric—assessing whether the items are measured according to
the same scale units (i.e., loadings) across groups; (c) Scalar—assessing
whether the items are measured according to the same scale units
and locations (i.e., thresholds) across groups; (d) Strict—assessing
whether the interrelationships among the factors (i.e., residuals) are
the same across groups. Then we compared the difference (A) in the
values between models for CFl and RMSEA indices following Chen's
(2007) recommendations for sample size >300. This author reports
that there is invariance when a change of <—0.01 is found in CFl, sup-
plemented by a change of <0.015 in RMSEA. When all values were
within the cutoffs, the FCQ model has a strong invariance.

Next, the average scores for each FCQ factor were calculated
and compared using 95% confidence interval (CI95%), which allowed
us to ascertain the participants' reason for food choice. Afterwards,
the participants were grouped into two categories according to their
average scores on each factor. The categories were: (1) motive of less
(<3.00) and (2) greater (=3.00) importance to food choice. We
selected this cutoff because this was the median value for FCQ items
in our sample. This strategy also was used in the original study
(Steptoe et al., 1995) of the FCQ to compare groups. Thus, the likeli-
hood of the participants to be or not in a particular category for each
FCQ factor (dependent variables)—based on age (reference category
[rc]: = 31 years), gender (rc: female), occupation (rc: student), practice
of physical activity (rc: yes), dieting frequency for body change (rc:
often), self-rated eating quality (rc: good/excellent), anthropometric
nutritional status (rc: obesity), and economic level (rc: high) (indepen-
dent variables)—was determined using multiple logistic regression.
This is a technique that uses criterion variables with two categories
and predictor variables that can be quantitative or qualitative. The
natural log of ratio of the proportion of one category (p) versus
the other (1-p, called the logit) is regressed on a linear combination of
the k predictor variables. Thus, the model allows testing the signifi-
cance of predictors in explaining the logit variation of the criterion
variable, as in the traditional linear regression model (Maréco, 2021).
The odds ratio (OR) was calculated with CI95%. The Exponential of
the beta regression coefficients is the OR of the associated variable. It

estimates the change in the odds of getting the category of interest
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vs. the other category of the dichotomic criterion variable per unit of
the predictor variable (Mardéco, 2021). The significance level used was
of 5%.

Analyses were performed using SPSS Statistics for Windows, ver-
sion 22.0 (Armonk, NY: IBM Corp.) and RStudio, version 1.3.1073
(R Core Team, 2009-2020) with the lavaan (Rosseel, 2012), semTools
(Jorgensen, Pornprasertmanit, Schoemann, & Rosseel, 2020), and

psych (Revelle, 2019) packages.

3 | RESULTS

A total of 1480 individuals participated in the study (69.50% female).
The average age was 25.12 (SD = 6.18, minimum = 18, maxi-
mum = 53) years. The average body mass index (BMI) was 24.43
(SD = 4.73, minimum = 13.15, maximum = 57.09) kg/m?. Details
about the sample characterization are provided in Table 1. Table 2
presents the descriptive statistics of the responses to the FCQ items
and the factorial loadings found in the CFA. Data distribution was nor-
mal (i.e., adequate psychometric sensitivity), and no item had a factor
loading below 0.50 (A: minimum = 0.68, maximum = 0.97).

The results of factorial validity showed adequate indices for the
FCQ nine-factor model in the total sample (CFl = 0.96, TLI = 0.95,
RMSEA = 0.07 [CI90% 0.06-0.07], SRMR = 0.05). In the same direc-
tion, the convergent (AVE = 0.69-0.82) and discriminant validity
(r* = 0.005-0.484) of the FCQ factors were adequate for the data
(see Table 2). Regarding the reliability of the FCQ factors, all had ade-
quate values in both alpha (o« = 0.85-0.94) and omega coefficients
(w =0.77-0.92).

With regards to invariance, we first ensured that the fitted model
for the total sample was also adequate for female (CFl = 0.97,
TLI = 0.96, RMSEA = 0.06 [CI90% 0.06-0.07], SRMR = 0.05,
A = 0.69-0.98), male (CFl = 0.95, TLI = 0.95, RMSEA = 0.06 [CI90%
0.06-0.07], SRMR = 0.07, A = 0.66-0.97), students (CFl = 0.97,
TLI = 0.96, RMSEA = 0.06 [CI90% 0.06-0.07], SRMR = 0.06,
A = 0.63-0.99) and nonstudents samples (CFl = 0.96, TLI = 0.96,
RMSEA = 0.07 [CI90% 0.06-0.07], SRMR = 0.06, A = 0.73-0.97).
Next, we performed the multigroup analysis and the data are shown
in Table 3. The FCQ nine-factor model exhibited strong invariance
across females and males and across students and nonstudents.

Figure 1 shows the average scores and the confidence intervals
for each FCQ factor. Sensory appeal (3.47 [CI95% 3.44-3.51],
SD = 0.61) was the most important reason for the participants' food
choice, and price (3.30 [CI95% 3.26-3.33], SD = 0.69) was the second
most important. Subsequently, the importance of food choice was
equally attributed to health (3.08 [CI95% 3.05-3.12], SD = 0.71) and
convenience (3.07 [CI95% 3.03-3.11], SD = 0.82). Afterward, mood
(2.81 [CI95% 2.77-2.85], SD = 0.83) and natural content (2.72
[CI95% 2.68-2.77], SD = 0.89) were similarly important for food
choice, as well as natural content and weight control (2.65 [CI95%
2.61-2.70], SD = 0.94), and weight control and familiarity (2.58
[CI195% 2.54-2.62], SD = 0.81). Ethical concern (2.15 [CI95% 2.10-
2.20], SD = 0.89) was the least important reason for food choice.
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TABLE 1 Characteristics of the sample

Characteristic
Age
18-20 years
21-25 years
26-30 years
31 years and more
Gender
Male
Female
Marital status
Single
Married
Divorced
Widowed
Occupation
Student
Nonstudent
Race
Asian
White
Mixed
Black
Physical activity practice
No

Yes

Have you ever been dieting to body change?

Never/rarely
Sometimes
Often

How do you assess the quality of your daily eating?

Poor/regular
Normal
Good/excellent
Anthropometric nutritional status
Underweight
Normal weight
Overweight
Obesity
Schooling of the head of the family
Incomplete elementary school
Primary school only
Junior school only
High school

University

Economic level (average household income®?)

Very low (R$ 813.56)
Low (R$ 2424.19)
Middle (R$ 7938.67)
High (R$ 22716.99)

Sample n (%)

373(25.2)
569 (38.4)
270 (18.3)
268 (18.1)

451 (30.5)
1029 (69.5)

1207 (81.6)
241 (16.3)
31(2.0)

1(0.1)

802 (54.2)
678 (45.8)

35(2.4)
1096 (74.1)
281 (19.0)

68 (4.5)

624 (42.2)
856 (57.8)

452 (30.5)
693 (46.8)
335(22.7)

504 (34.1)
507 (34.3)
469 (31.6)

60 (4.1)

891 (60.2)
356 (24.1)
173 (11.6)

45 (3.0)
102 (6.9)
163 (11.1)
514 (34.7)
656 (44.3)

13(0.9)
276 (18.6)
773 (52.2)
418 (28.3)

Note: 1 USD = 5.58BRL—exchange rate in October 2021 (https://www.

bcb.gov.br/conversao).
@Brazilian Criteria 2020.
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Table 4 presents the relationships found between the indepen-
dent variables and the FCQ factors. For age, older people were more
likely than younger to choose foods for reasons of health
(p = .001-.017), natural content (p <.001), weight control
(b = .001-.018), and ethical concern (p = .013-.041). Females were
more likely than males to choose foods for motives of health
(b = .025), mood (p < .001), convenience (p < .001), sensory appeal
(p = .009), natural content (p < .001), weight control (p < .001), famil-
iarity (p = .006), and ethical concern (p = .011). The students were
more likely than the participants who reported having another occu-
pation to choose foods for convenience (p = .015) and price
(b = .032). In contrast, students were less likely to choose foods due
to natural content (p = .005), weight control (p = .024), and ethical
concern (p = .045). Individuals who practiced physical activity were
more likely to choose foods for motives of health (p = .011), natural
content (p < .001), and weight control (p < .001).

Still, people who reported dieting frequently to promote body
change were more likely to choose foods for motives of health
(p <.001), mood (p = .040), convenience (p = .019, p = .024), and
weight control (p <.001), and less for sensory appeal (p = .003,
p = .004) and ethical concern (p = .008). The individuals who rated
their eating as good/excellent were more likely to choose foods for
motives of health (p < .001) and natural content (p < .001) and less for
convenience (p < .001) and sensory appeal (p = .029). For anthropo-
metric nutritional status, participants classified as obese when com-
pared with the other groups were more likely to choose foods for
mood (p = .001-.010), sensory appeal (p = .025), natural content
(p = .033), weight control (p = .001), familiarity (p = .018, p = .002),
and ethical concern (p = .031, p = .005). Finally, higher-income people
were less likely to choose foods for convenience (p = .029), price
(b = .002, p <.001), weight control (p = .017), and ethical concern
(p =.009, p = .036).

4 | DISCUSSION

Due to the complexity of evaluating food choice, the use of appropri-
ate tools is essential. Thus, the first aim of this study—to present data
on the validity, invariance, and reliability of the original FCQ model to
the Brazilian sample—confirmed the adequacy of the instrument used.
The second aim helped to rate the reasons with greater and lesser
importance for participants' food choices and could assist develop-
ment of interventions and campaigns to change dietary practices,
especially regarding sensory characteristics of foods. From the third
aim, significant relationships were found between food choice and
sample characteristics, which indicates the groups that need more
attention. These findings can guide researchers, health practitioners,
policymakers, and others to understand and improve people's food
choices.

The first aim of this study was to examine the psychometric prop-
erties of the FCQ in a Brazilian sample. Although this is well documen-
ted in Europe (Cunha et al., 2018), in Latin America, especially in

Brazil, few studies have attempted to test this instrument. Our study
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TABLE 2 Descriptive statistics of items of the Food Choice Questionnaire, factorial loadings, average variance extracted, and reliability

of data
Factor ltem Mean Median Mode SD
Health 22 3.07 3.00 3.00 0.89
29 3.36 4.00 4.00 0.79
10 3.32 4.00 4.00 0.80
27 2.87 3.00 3.00 0.91
30 2.86 3.00 3.00 0.97
9 3.01 3.00 3.00 0.91
Mood 16 274 3.00 4.00 1.07
34 2.69 3.00 4.00 1.08
26 2.78 3.00 4.00 1.05
24 2.53 3.00 3.00 1.04
13 2.85 3.00 3.00 1.01
31 3.25 3.00 4.00 0.87
Convenience 1 3.17 3.00 4.00 0.91
15 3.09 3.00 4.00 0.94
28 3.04 3.00 4.00 0.96
35 2.93 3.00 4.00 1.02
11 3.10 3.00 4.00 0.94
Sensory appeal 14 3.45 4.00 4.00 0.73
25 3.37 4.00 4.00 0.79
18 3.38 4.00 4.00 0.79
4 3.69 4.00 4.00 0.56
Natural content 2.59 3.00 2.00 1.02
5 2.96 3.00 3.00 0.92
23 2.62 3.00 2.00 1.01
Price 6 3.25 3.00 4.00 0.81
36 3.19 3.00 4.00 0.86
12 3.46 4.00 4.00 0.71
Weight control 3 2.54 2.00 2.00 1.02
17 2.67 3.00 3.00 1.05
7 2.75 3.00 3.00 1.01
Familiarity 33 292 3.00 3.00 0.91
8 2.79 3.00 3.00 0.98
21 2.03 2.00 1.00 1.02
Ethical concern 20 1.87 2.00 1.00 1.00
32 1.88 2.00 1.00 1.06
19 2.70 3.00 4.00 1.05

Skewness Kurtosis A AVE o ®
-0.62 -0.47 0.85 0.71 0.93 0.91
-1.07 0.43 0.91
—-1.00 0.32 0.93
-0.33 -0.77 0.74
-0.34 -0.96 0.82
—-0.52 —0.65 0.81
-0.27 -1.19 0.89 0.71 0.92 0.92
-0.21 -1.25 0.94
-0.31 -1.14 0.92
—0.03 -1.18 0.68
-0.43 -0.95 0.83
-1.02 0.26 0.79
-0.80 -0.37 0.93 0.82 0.94 0.90
—-0.66 —0.65 0.97
-0.59 -0.76 0.92
-0.55 -0.87 0.83
-0.74 —-047 0.86
-1.22 0.90 0.90 0.76 0.92 0.89
-1.09 0.46 0.92
-1.15 0.71 0.92
-1.86 3.36 0.75
-0.02 -1.14 0.85 0.80 0.92 0.77
-0.44 -0.81 0.94
—-0.03 -1.12 0.89
—-0.83 —-0.03 0.92 0.76 0.89 0.85
-0.73 -0.38 0.90
-1.24 1.19 0.79
0.01 -1.12 091 0.82 0.93 0.86
-0.19 —-1.17 0.91
-0.24 —1.08 0.90
-0.47 —0.60 0.84 0.69 0.85 0.82
-0.32 —0.93 0.87
0.66 —-0.70 0.77
0.87 —-0.40 0.89 0.79 0.88 0.87
0.90 —-0.51 0.92
-0.19 -1.19 0.84

Abbreviations: A, factorial loading; a, ordinal alpha coefficient; », omega coefficient; AVE, average variance extracted.

showed adequate factorial validity of our data to the original FCQ
model. This result corroborates in part with the literature, since some
studies have found that the original model is adequate (Dikmen, inan-
Eroglu, Goktas, Barut-Uyar, & Karabulut, 2016; Heitor et al., 2019;
Januszewska, Pieniak, & Verbeke, 2011; Markovina et al., 2015) while
others contradict it (Eertmans, Victoir, Notelaers, Vansant, & Van den
Bergh, 2006; Marsola et al., 2020; Milosevic et al., 2012; Szakaly
et al., 2018). These differences may be associated with the fact that

eating is strongly influenced by the cultural context between and
within countries (Cunha et al., 2018; Pearcey & Zhan, 2018). In Brazil,
Heitor et al. (2019) fitted the FCQ to a sample of 502 adults of both
genders after allowing covariance between two pairs of residual items.
On the other hand, Marsola et al. (2020) excluded five items from the
FCQ and reorganized the distribution of the remainder into eight fac-
tors to fit the instrument in a sample of 525 adults of both genders.

Unlike these studies, our research did not change the FCQ factorial
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Fit measures for measurement invariance of the Food Choice Questionnaire across gender (female vs. male) and occupation

TABLE 3
(students vs. nonstudents) of the participants

Gender Occupation
Invariance Constraints added CFI ACFI RMSEA ARMSEA CFI ACFI RMSEA ARMSEA
A. Configural Baseline no-constraints
B. Metric Factor loadings 0.964 0.000 0.062 0.001 0.963 0.001 0.063 0.001
C. Scalar Thresholds 0.964 0.001 0.063 —0.002 0.964 —0.001 0.064 —0.002
D. Strict Residuals 0.965 0.001 0.061 —0.001 0.963 0.000 0.062 —0.001
Abbreviations: A, difference between comparison models; CFl, comparative fit index; RMSEA, root mean square error of approximation.
Total sample (n=1480)
Cl 95% 3.60
3.50
340 I
3.30 {
3.20
3.10 I I
3.00
-UL
2.90 = Mean
2:80 I -u
2.70
2.60 I I
2.50
240
230
220
210 I
-
Health Mood  Convenience Sensory Natural Price Weight Familiarity Ethical
Appeal Content Control Concem
Motives for food choices
FIGURE 1 Confidence intervals for each factor in the Food Choice Questionnaire according to the mean scores. [C] 95%, 95% confidence

interval; UL, upper limit; LL, lower limit

model. The larger sample size employed in our study may explain
these disparities. Moreover, Marsola et al. (2020) used a seven-point
response scale instead of four as originally proposed, which makes
direct comparison of results unfeasible. Cunha et al. (2018) conducted
a systematic review on 71 studies that applied the FCQ and found
that more than 60% of the articles changed the response scale of the
instrument, which could explain the disagreement.

The adequate convergent and discriminant validity of the FCQ
factors found in our study corroborates others (Eertmans et al., 2006;
Pieniak, Verbeke, Vanhonacker, Guerrero, & Hersleth, 2009; Veiga
et al,, 2021) with similar results. However, these studies used different

methodologies and heterogeneous factorial structures of the FCQ,
which requires caution in comparisons. Corroborating our findings,
Veiga et al. (2021) also found in a sample of Brazilian adults good
values of AVE in all FCQ factors. Furthermore, previous works
(Januszewska et al., 2011; Steptoe et al., 1995) support our discovery
of low and medium correlations between the factors of the FCQ con-
firming the discriminant validity. Previous studies (Januszewska
et al., 2011; Markovina et al., 2015; Pieniak et al., 2009) have evalu-
ated invariance of the FCQ across different countries; however, to
our knowledge, none of them compared female vs. male and students

vs. nonstudents. We found strong invariance across all groups
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(Continued)

TABLE 4

Motives for food choice® (y)

Ethical concern
a=.807

Familiarity

Weight control

Price

Convenience Sensory appeal Natural content

Mood

Health

-.137

o=

—1.427

o=

—1.625 oa=-1.194

o=

—1.631

—.674 o=

o

—.674

o=

-2315

o=

Characteristic (x)

Odds ratio [95% confidence interval] (Bx)

0.88 [0.60-1.28]

(—.131)

1.77* [1.19-2.63]

(.571)

1.74* [1.22-2.47]

(.553)

1.40 [0.97-2.02]

(.336)

1.05[0.68-1.62]

(.048)

1.50* [1.03-2.18]

(.406)

1.90* [1.08-3.34]

(.644)

0.96 [0.66-1.38]

(—.044)

2.01* [1.40-2.87]

(.697)

Normal weight

1.14[0.75-1.73]

(.133)

1.28[0.88-1.86]

(-249)

1.16 [0.78-1.71]

(.144)

0.98 [0.62-1.56]

(-.018)

1.26 [0.85-1.88]

(.235)

1.10 [0.60-2.02]

(.093)

1.07 [0.73-1.59]

(.071)

1.65* [1.13-2.42]

(.502)

1.04 [0.70-1.55]

(.040)

Overweight

Economic level®

(high® vs.)

0.41[0.13-1.32]

(—.890)

0.93[0.30-2.92]

(—.071)

1.17 [0.35-3.89]

(-161)

1.25[0.39-4.03]

(:225)

0.95[0.29-3.14]

(—.052)

1.33[0.28-6.41]

(.287)

1.54 [0.50-4.82]

(.435)

1.19 [0.38-3.73]

(.174)

0.41[0.10-1.61]

(—.894)

Very low

0.59* [0.40-0.88]

(—.522)

0.84[0.61-1.17]

(-.170)

0.66* [0.47-0.93]

(—.419)

0.55* [0.37-0.81]

(—.604)

0.74 [0.52-1.04]

(—.307)

0.82[0.52-1.31]

(—.196)

0.81[0.58-1.13]

(—.213)

0.99 [0.71-1.36]

(—.015)

0.88 [0.62-1.24]

(—.133)

Low

0.71* [0.52-0.98]

(—.343)

1.06 [0.82-1.37]

(.056)

0.82 [0.63-1.06]

(—.199)

0.51* [0.38-0.68]

(—.682)

0.84 [0.64-1.09]

(—.179)

0.76 [0.54-1.08]

(—.273)

0.75* [0.58-0.97]

(—.285)

0.99 [0.77-1.27]

(—.011)

0.90 [0.69-1.18]

(—.104)

Middle

Note: Logit (y) = o + pXq + ... + pXn. *p < 0.05.

#Motives of less (average score < 3.00) or greater (average score > 3.00) importance to food choice, according to the factors of the Food Choice Questionnaire (FCQ).

bAverage household income (October 2021: 1 USD

R$ 2424.19, Middle = R$ 7938.67, High = R$ 22716.99.

R$ 813.56, Low

5.58BRL): Very low =

“Reference category used in the logistic regression analysis.
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compared, revealing that the operationalization of the instrument to
investigate food choice was maintained in different conditions. This
does not mean that individuals share the same reasons for choosing
food, but that the FCQ can be considered an instrument with certain
theoretical equivalence across different groups. However, this should
be confirmed in other cultures. About the reliability of the FCQ, we
found good coefficients corroborating both international (Carrillo,
Varela, Salvador, & Fiszman, 2011; Dikmen et al., 2016; Eertmans
et al, 2006; Januszewska et al., 2011; Markovina et al., 2015;
Milosevic et al., 2012; Pieniak et al., 2009; Steptoe et al., 1995) and
Brazilian literature (Heitor et al., 2015; Heitor et al., 2019; Sproesser
et al., 2019; Veiga et al., 2021). Therefore, the FCQ factorial model
used was valid and reliable to evaluate the reasons underlying the par-
ticipants' food choices.

To achieve the second aim, we calculated the FCQ average
scores and found that sensorial appeal occupied the leadership
position. Cunha et al. (2018) demonstrated that the order of these
reasons varies between countries. However, studies with European
and US samples supported our findings (Carrillo et al., 2011;
Dikmen et al., 2016; Eertmans et al., 2006; Januszewska
et al., 2011; Markovina et al., 2015; Milosevic et al., 2012). Further-
more, Souza et al. (2020), Marsola et al. (2020), and Veiga et al.
(2021) found similar results to ours, revealing that the sensorial
appeal is an important factor for food choice of the Brazilian popu-
lation. These findings may help health educators, such as nutrition-
ists, psychologists, sports coaches, and other professionals to
model individual and collective interventions based on sensory
characteristics of food. However, as reported by Prescott (2017),
sensory and consumer surveys have shown that the sensory prop-
erties of a food are important, but not sufficient to explain choice.
In this sense, sensory and consumer science has increased the
inter-disciplinary nature of the field beyond measuring liking/
acceptability/preference, also covering aspects such as emotions,
culture, social interaction, and attitudes, which should be consid-
ered by the experts. This will probably contribute to deepen exist-
ing knowledge and to understand individual differences about
consumer decision making regarding food choice (Bernal-Gil,
Favila-Cisneros, Zaragoza-Alonso, Cuffia, & Rojas-Rivas, 2020;
Jaeger et al., 2017; Pagliarini et al., 2021; Pramudya et al., 2019).

Ethical concern was the least important reason for participants
when making their food choices, which corroborates the literature
(Cunha et al., 2018; Januszewska et al., 2011; Markovina et al., 2015).
The ethical concern factor evaluated in the original FCQ (Steptoe
et al., 1995) encompasses items related to environmental protection
(“is packaged in an environmentally friendly way”), country of origin
labeling of food (“has the country of origin clearly marked), and political
issues (“comes from countries | approve of politically”), which were not
important to the participants in the food choice. Lindeman and Vaana-
nen (2000) showed that ethical concern related to food choice may be
related to other issues (e.g., animal welfare, personal growth, and reli-
gion). This can be evaluated in future studies to better understand the
relationship between ethical concern and food choice in different

contexts.
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The final analyses of our work encompassed the regression
models to answer the third aim. The first result found that older indi-
viduals (i.e., 231 years, 18.1%—see Table 1) valued health, natural con-
tent, weight control, and ethical concern when choosing food more
than younger people, which corroborates the literature (Marsola
et al., 2020; Schliemann et al., 2019; Steptoe et al., 1995; Szakaly
et al., 2018). Marsola et al. (2020) highlight that older people are more
concerned with the function of food to prevent diseases, as well as
promote health and weight control. Szakaly et al. (2018) found that
ethical concern was a decisive factor among middle-aged people (30-
60 years) when choosing food. Thus, age can be a relevant character-
istic to understand part of the reasons underlying food choice. How-
ever, as our sample was predominantly young adults (i.e., 18-30 years
old, 81.9%), we suggest that future studies investigate the relationship
between age and food choice using a balanced sample between young
adults, older adults, and elderly people.

We found that women, compared with men, were more likely to
choose foods for several reasons. The literature (Januszewska
et al, 2011; Marsola et al., 2020; Pearcey & Zhan, 2018; Pollard
et al, 1998; Schliemann et al., 2019; Szakaly et al., 2018; Veiga
et al., 2021; Wardle et al., 2004) corroborates our data, revealing that
women prioritize mood, weight control, and health when choosing
foods. According to Schliemann et al. (2019), the difference between
genders involves a web of physiological (e.g., hunger), social
(e.g., negative body image), and psychological (e.g., anxiety) aspects,
with women being more affected. In addition, Wardle et al. (2004)
suggest that women are more involved with the preparation of meals
and the process of food purchasing than men. Our results do not sug-
gest that men placed little or no importance when choosing food, but
rather that women had more expressive scores and deserve special
attention.

Related to the participants' occupation, we found that the stu-
dents, compared with nonstudents, placed more importance on price
and convenience and less on natural content, weight control, and ethi-
cal concern when choosing foods. Pollard et al. (1998) showed that
British students assigned more importance to choosing foods for price
than those who reported having another occupation. Vilaro et al.
(2018) also found similar results in college students from eight US uni-
versities. Price is probably an important factor in students' foods
choice, as this group is young and does not have a stable income. Sza-
kaly et al. (2018) reported that Hungarians under 30 years old were
more likely to choose foods due to the convenience of preparation. In
our sample, 802 participants were students and 97.4% of this group
were < 30 years old; therefore, we suggest that future studies control
age variable to verify more deeply the relationship between students'
occupation and food choice. Faced with pressure to excel academi-
cally and housing arrangements (e.g., live alone or with peers), stu-
dents choose to consume foods that are easier to prepare and are
inexpensive (Garcia, Sykes, Matthews, Martin, & Leipert, 2010), leav-
ing aside concerns, such as natural content, weight, and ethical issues.
In this way, students may be susceptible to inappropriate food
choices. Therefore, strategies (e.g., educational programs to promote

literacy in food and nutrition) can be developed to empower

da SILVA ET AL.

individuals to find solutions that benefit both academic performance
and health.

Participants who reported practicing physical activity were more
likely to choose foods based on health, natural content, and weight
control. This is consistent with the results of Georgiou et al. (1996),
which reported that US young adults who exercise placed more
importance on eating nutritious foods than nonexercisers. Generally,
physically active individuals have a great concern with health and
physical performance (Thurecht & Pelly, 2020), and this probably
reflects their interest in natural content (Georgiou et al., 1996; Savu,
Gheorghiu, Trandafir, Serea, & Barna, 2019; Torstveit, Johansen,
Haugland, & Stea, 2018) and weight control (Georgiou et al., 1996)
when choosing foods. On the other hand, food choice for weight con-
trol may be associated with body image concerns, which can lead to
disordered eating behaviors (Coelho, Giatti, Molina, Nunes, &
Barreto, 2015; Kristjansdottir, Sigurethardottir, Jonsdottir, Thornor-
steinsdottir, & Saavedra, 2019). Therefore, health promoters should
encourage physical activity; however, messages targeting weight-
consciousness should not provoke a negative body perception.

Most participants reported having already dieted for body change
and the higher the frequency of this behavior, more foods were cho-
sen for health, weight control, mood, and convenience and less for
sensory appeal and ethical concern. Corroborating our findings, the lit-
erature (Clarke & Best, 2017, 2019; Jallinoja, Niva, Helakorpi, &
Kahma, 2014; Wardle et al., 2004) demonstrates that diet can be seen
by dieters as effective for losing weight and promoting health. How-
ever, the practice of diets, especially restrictive ones, can negatively
influence people's life (Franchi, 2012) and explain the greater impor-
tance placed on mood and convenience, since dieters can choose
foods to control their emotions (Martins, da Silva, Maroco, &
Campos, 2021). Unlike our study, Clarke and Best (2019) showed that
dieters did not see the time and effort involved in preparing meals as
barriers to choosing foods. However, this result was found in
Australian individuals between 18 and 72 years old (a different sample
from the present study in terms of culture and elderly participants),
which may be one of the reasons for the disparity in the findings.

The opposite importance found for health and sensory appeal
among dieters indicates a conflict between these two reasons. Gener-
ally, individuals classify food in two categories, the first describes with
attributes of natural, freshness, and wholesomeness, and the second
is considered pleasant, but inappropriate (Franchi, 2012; Krystallis,
Arvanitoyannis, & Kapirti, 2003). This corroborates our findings,
showing that dieting and perceiving the quality of eating as good/
excellent instead of producing positive results may promote a nega-
tive relationship between the individual and food (e.g., a sense of frus-
tration at liking foods that are potentially unhealthy). Restrictive or
higher quality diets aimed at health or body change are often associ-
ated with overlooking of the sensory characteristics of the foods
(e.g., having bitter taste due to some vegetables and lack of flavor due
to low amount of salt and fat). Therefore, counseling interventions
should promote cautions food choices from sensory stimulation based
on desirable taste and sensation to achieve health and well-being
(Cox, Hendrie, & Lease, 2018; Franchi, 2012). In relation to the low
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ethical motivation placed by dieters when choosing foods, Clarke and
Best (2019) also found a similar result, but this is unclear why. We
speculate that dieters consume more natural foods that are free of
pesticides and additives and produce little solid waste.

Still, our study showed that self-rated eating quality as good/
excellent increased the likelihood of choosing foods for reasons of
health and natural content and decreased for reasons of convenience
and sensory appeal. These findings corroborate the literature. Kourou-
niotis et al. (2016) found that 82% of the sample of Australian univer-
sity students rated taste as being essential for food choice, which was
associated with a poor diet quality. Carvalho, Barros Filho, Barros, and
Assumpcido (2020) found in a sample of Brazilian adolescents who
perceived their diet as poor/very poor had a lower intake of fresh
foods and greater of ready-to-use products (considered potentially
less healthy and easy to consume). However, the overall quality of the
diet of the participants was poor, even among those who thought that
their diet was good/very good. This shows that people who report
having a “good diet” do not always actually have one; therefore, such
results should be interpreted with caution. Educational strategies that
incorporate simultaneously healthy and conscious eating and con-
sumer' sensory preferences are important. The cognitive model based
on logical and rational processing can be useful when making food
choices, as it aims to provide a background for people to use the
knowledge acquired during product evaluation (Jaeger et al., 2017).

Regarding anthropometric nutritional status, our findings showed
that mood, sensory appeal, natural content, weight control, familiarity,
and ethical concern were important motives for food choice of the
participants with obesity (11.6%, see Table 1). Sproesser et al. (2019),
using a Brazilian sample, and Schliemann et al. (2019), with a sample
of Irish workers, also found similar results. The use of food as a coping
strategy may explain the importance placed on emotions (Canetti,
Bachar, & Berry, 2002; Macht, 2008) and sensory pleasure
(Gibson, 2006). According to Prescott (2017), emotions are powerful
drivers of behaviors and are key in promoting preferences, in particu-
lar those related to sensory characteristics of foods (e.g., odors and
flavors). Individuals with a higher BMI could choose to eat highly pal-
atable foods or the best-known ones to regulate their emotions
(Gibson, 2006; Martins et al., 2021). Furthermore, as global guidelines
health (World Health

Organization, 2020), individuals with obesity may experience social

encourage weight loss to promote
pressure to choose foods that achieve this goal. However, this can
lead to psychological suffering, as what people eat not only shapes
their nutritional status, but also their identities (Franchi, 2012). There-
fore, people with obesity need to be guided by experts who help them
find the best path to promote health and well-being. For ethical con-
cern, we found no clear reason why it is important for people with a
higher BMI; therefore, this should be explored in future studies. We
also suggest a more accurate assessment of nutritional status
(e.g., body composition) to evaluate its relationship with the reasons
underlying food choices.

Finally, we found that convenience, price, weight control, and
ethical concern were less important reasons for higher-income people

(28.3%, see Table 1) when choosing food. Pricing policy is a powerful

way to influence food choice (Puddephatt et al., 2020; Steenhuis,
Waterlander, & de Mul, 2011; Steptoe et al., 1995). Steenhuis et al.
(2011) studied the role of price in food choice among low-income and
higher-income consumers. For low-income people, food price, mood,
and familiarity were important reasons underlying their food choices.
Although most consumers are sensitive to food price, higher-income
people can choose with less concern (e.g., buying foods with healthy
claims even if they are expensive). However, future studies with
experimental groups (e.g., Epstein, Dearing, Roba, & Finkelstein, 2010)
are important to better understand the role of income in food choice.
As seen, there is an apparent need to pay more attention to
young consumers, women, students, nonpractitioners of physical
activity, and individuals who frequently diet and rate their eating as
poor. Furthermore, people with higher BMI and lower income also
need special assistance. Therefore, food choice motives should not be
considered in isolation from consumers' profile (Gama et al., 2018;
Schliemann et al., 2019). It is worth noting that we used a question-
naire to provide quantitative data to investigate subjective variables
(i.e., verbalized behaviors and not decisions) that could be only investi-
gated otherwise through interviews and observations, which are rare
and difficult in large samples. Although the FCQ is the most used in
research to assess food choice, it cannot be seen as an instrument
that exhausts all possibilities (Machin, Gimenez, Vidal, & Ares, 2014),
since other factors not included in it such as hunger, pleasure, social
image, and social norms could be explored and provide new results.
Still, as food and health are strongly related, discussing the question
“What is health?” in the context of the food choice of the participants
it is important. To estimate health factor, FCQ items include content,
such as “contains a lot of vitamins and minerals”, “is high in protein”,
and others. Having a high score in this factor can address a certain
“nutritionism”—a restrictive dietary approach focused only on nutri-
ents of food—harming the individual's relationship with eating. It is
known that a healthier diet does not always promote “health”, which
is a state of complete physical, mental, and social well-being, because
the eating process is complex and involves many factors, such as plea-
sure and taste that greatly impact food choices (Jacquier, Bonthoux,
Baciu, & Ruffieux, 2012). Furthermore, products with “nutrient-rich”
claims, but are not truly healthy (e.g., ultra-processed), can be per-
ceived by people as healthy. The idea of choosing “healthier foods”
could also existed for environmental or ethical reasons (Honkanen,
Verplanken, & Olsen, 2006), as well as for issues related with body
image (Kristjansdottir et al., 2019). Therefore, we suggest future
investigations with a broader evaluation of food choice and health.
The cross-sectional design limits cause-and-effect inferences.
Only intervention studies can prove the relationships found. Although
the sample is large, the respondent group was not representative for
the entire Brazilian population and was predominantly composed of
women and young adults (<30 years old), which limits the generaliza-
tion of the results. The questionnaires were self-completed by the
participants limiting the target to literate respondents. The response
scales used to investigate the variables “diet”, “self-rated eating qual-
ity”, and “physical activity” did not allow detailed identification of the
type of diet, quality of the foods, and the level of physical activity of
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the participants. Thus, we encourage future studies that reduce these
limitations, developing more specific protocols. On the other hand,
the strengths of this study are the use of an appropriated psychomet-
rically instrument, a large sample, and robust statistical analysis.

In conclusion, the validity, reliability, and the factorial invariance
across different groups of the FCQ original model were confirmed on
Brazilian data. Based on these findings, the FCQ—with nine factors,
36 items, and four-point response scale—was useful to determine par-
ticipants' food choice motives. The sensorial appeal and price were
the most important for the individuals' food choice, while the ethical
concern was the least valued. Thus, future dietary intervention proto-
cols can consider these reasons for designing better-tailored eating
behaviors. Furthermore, specific characteristics, such as age, gender,
occupation, practicing of physical activity and dieting, self-perception
of eating, BMI, and income, influenced food choice motives. There-
fore, the results of this study provide useful information to nutrition-
ists, food scientists, food companies, and others who want to better
understand people's food choices.
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