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Abstract: The purpose of this study was to develop and validate a questionnaire assessing food
liking in a French-Canadian population. A questionnaire was developed, in which participants were
asked to rate their degree of liking of 50 food items. An expert panel evaluated the content validity.
For the validation study, 150 men and women completed the questionnaire twice. An Exploratory
Factor Analysis (EFA) was performed to assess the number of subscales of the questionnaire. Internal
consistency and test-retest reliability of the subscales were evaluated. Concurrent validity was
assessed through correlations between liking scores and self-reported frequencies of consumption.
Comments from the experts led to changes in the list of foods included in the questionnaire. The EFA
revealed a two-factor structure for the questionnaire (i.e., savory and sweet foods) and led to the
removal of nine items, resulting in a 32-item questionnaire. The two subscales revealed good
internal consistency (Cronbach alphas: 0.85 and 0.89) and test-retest reliability (p = 0.84 and 0.86).
The questionnaire demonstrated adequate concurrent validity, with moderate correlations between
food liking and self-reported frequency of consumption (r = 0.19–0.39, ps < 0.05). This new Food
Liking Questionnaire assessing liking of a variety of savory and sweet foods demonstrated good
psychometric properties in every validation step. This questionnaire will be useful to explore the role
of food liking and its interactions with other factors in predicting eating behaviors and energy intake.
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1. Introduction

Food choices are influenced by a variety of factors interacting with one another. When many foods
are available, psychophysiological (e.g., mood, hunger), situational, and hedonic cues contribute to
determine what food is wanted or desired [1–3]. Hedonic cues are likes and dislikes that can be innate
or developed, through cultural exposition and personal experiences, among other things [2]. Being
important determinants of food choices, food liking and preferences have been assessed in different
ways in many studies. Existing questionnaires vary through methods of assessment. Whereas some
authors have chosen to evaluate food preferences [4] (i.e., choice of a food item when two or more
alternatives are presented [3]), others assessed food liking [5–7] (i.e., pleasantness of a food’s taste [8]),
and other authors have chosen to evaluate both [9]. Questionnaires also differ with the choice of foods
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assessed, from wide variety of food types [5,7,10] to specific food characteristics such as fat [4] or salty,
sweet, and fat [9].

In the context of a large study aiming at identifying determinants of healthy eating in the
French-Canadian population of the province of Quebec, our research team wanted to create
a questionnaire in order to evaluate whether a strong liking for salty, sweet, and fatty foods is
a barrier to healthy eating [11–13]. A French questionnaire assessing liking and preferences for
salt, sweet, and fat already exists [9], but it was not suitable for our needs for different reasons.
The questionnaire developed by Deglaire et al. [9] is composed of four different sections, including
questions on liking for different foods, preferences in the level of seasoning, preferences for types of
dishes on a menu, and general questions about behaviors related to sweet, salt, and fat. Therefore, it
is quite long to complete (83 items; 23 min). The questionnaire we aimed to develop was to be used
as part of a comprehensive investigation comprising several other questionnaires, and in this context
needed to be shorter to reduce the completion burden for the participants. Also, as recommended
by Beaton et al. [14], a cultural adaptation is essential when a tool is to be used in different countries,
even if the same language is spoken. In the case of a food liking questionnaire, it is all the more
important to adapt the list of foods for the targeted population. The questionnaire developed by
Deglaire et al. [9] was specific to France and hence, the list of food items was not applicable to
French-speaking populations in Canada. Therefore, the purpose of this study was to develop and
validate a food liking questionnaire adapted to an adult French-Canadian population.

2. Materials and Methods

2.1. Development of the Questionnaire

We decided to develop the Food Liking Questionnaire in order to evaluate whether a strong
liking of salty, sweet, and fatty foods is a barrier to healthy eating. Therefore, only foods either
rich in salt, sugar, or fat were included in the questionnaire. In order to develop a complete list,
we first opted to classify such foods into four main categories: high-salt/high-fat, high-salt/low-fat,
high-sugar/high-fat, and high-sugar/low-fat. However, as observed by other authors [9], very few
food items belong to the high-salt/low-fat category; therefore, we decided not to include this category.
The list of food items was developed based on existing questionnaires in the literature [4,9,15],
and a food frequency questionnaire that was developed especially for the French-Canadian
population [16]. In order to be able to assess the liking for sweet and salty foods precisely, we identified
foods that stood on their own (e.g., salted nuts, French fries, cookies), unlike other authors [4,9]
who assessed combinations of food items (e.g., cream cheese on a bagel, potatoes with butter, fruits
served with whipped cream). These combinations may create confusion to participants who do not
equally like the two food items grouped together (e.g., strong liking for bagels, but low liking of cream
cheese). A 50-item list was developed (19 high-salt/high-fat foods, 16 high-sugar/high-fat foods,
and 15 high-sugar/low-fat foods). Respondents are asked to rate their liking for each food item on
a nine-point scale, 1 being “I really don’t like” and 9 being “I really like”, based on what was previously
done in other studies [5,7,9,10]. The “I have never tasted this food” option was also proposed. In order
to develop a relatively short questionnaire, it was decided that only the liking (i.e., pleasantness of
a food’s taste) would be assessed, in contrast with other questionnaires also assessing food preferences
(i.e., choice of a food item when two or more alternatives are presented).

2.2. Participants and Procedures

The Food Liking Questionnaire and four other questionnaires on determinants of healthy
eating [17–19] were developed and validated in the context of a large validation research project.
Three steps were followed in the validation process of the Food Liking Questionnaire, namely an
expert panel evaluation, a pretest, and a validation study.
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2.2.1. Expert Panel

A group of four nutrition researchers, one psychology researcher, and one registered dietitian
formed the expert panel that assessed the content validity by reviewing and commenting on the
questionnaire and on the list of food items. The registered dietitian is also a research assistant and has
an expertise in administrating and codifying food frequency questionnaires and food recalls.

2.2.2. Pretest

A sample of 31 men and women from the Québec City metropolitan area were recruited for the
assessment of face validity. Recruitment was performed through an internal list of people willing to
participate in clinical studies. Participants had to be aged between 18 and 65 years and to have at least
minimal informatics abilities to be able to complete the series of questionnaires online. The pretest was
conducted according to the guidelines laid down in the Declaration of Helsinki and received approval
from the Research Ethics Committee at Laval University (#2014-128/02-07-2014). Implicit informed
consent was obtained from all participants.

Face validity is a validation step aiming at assessing the acceptability and comprehension of
the items. Participants from the pretest were thus asked to complete the questionnaire online and to
comment on the ambiguity of the items. Through participants’ comments, the developers can evaluate
whether the questionnaire seems to measure what it is supposed to measure [20].

2.2.3. Validation Study

A total of 150 men and women took part to the validation study. They were recruited through
electronic mailing lists comprising Laval University students and employees, as well as people
interested in participating in studies at the Institute of Nutrition and Functional Foods. As for
the pretest, they had to be aged between 18 and 65 years, and to have at least minimal informatics
skills. Pregnant and lactating women were not included. Participants also had to be free from any
condition affecting intestinal absorption, since blood biomarkers of fruit and vegetable intake were
also being validated in the context of the study.

In the validation study, participants first came to the research center for a blood sample and
anthropometric measurements. Height was measured to the nearest millimeter, and body weight was
measured to the nearest 0.1 kg on a calibrated balance. Measures were taken by trained professionals
according to standardized procedures [21]. After their visit to the research center, participants were
asked to complete, at home, the series of questionnaires to be validated on the Internet platform
of the study. They also had to complete a sociodemographic questionnaire and a web-based food
frequency questionnaire (FFQ) validated in a French-speaking Canadian population [16]. Participants
were asked to complete all questionnaires, in random order, within 30 days. After a two-week period,
participants were asked to complete the questionnaires a second time (except for the sociodemographic
questionnaire and the FFQ), within another 30-day window.

Participants were given a CAN$50 financial compensation for their participation in the study.
This study was conducted according to the guidelines laid down in the Declaration of Helsinki.
The validation study received approval from the Research Ethics Committee at Laval University
(#2014-128/02-07-2014) and all participants gave written informed consent.

2.3. Statistical Analyses

The analyses described in this section were performed on data derived from the validation study.
An Exploratory Factor Analysis (EFA) was performed using data from the first completion to uncover
the underlying structure of the Food Liking Questionnaire. The procedure aims at retaining as few
factors (or subscales) as possible while explaining most of the variation in the data. The most commonly
used methods to identify the adequate number of factors are the eigenvalue-greater-than-one rule
(modified version of the rule proposed by Larsen and Warne [22]), the scree plot [23], and the analysis
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of the variance explained [24]. Internal consistency reliability was assessed for each subscale using
Cronbach alpha coefficients using data from the first completion of the questionnaire. Intra-class
correlation analyses were conducted between scores of the two completions of the Food Liking
Questionnaire to assess test-retest reliability. Concurrent validity is a measure of how well a particular
test correlates with a presumably related construct. In the present study, concurrent validity was
assessed with Pearson’s correlation analyses between liking scores of each item and self-reported
frequencies of consumption of equivalent foods (derived from the FFQ). Concurrent validity was not
assessed for items that had no equivalent in the FFQ. Statistical tests were two-sided and differences
or associations at p < 0.05 were considered significant. Analyses were performed using the Statistical
Analysis Software (SAS) version 9.4 (Copyright© 2013, SAS Institute Inc., Cary, NC, USA).

3. Results and Discussion

3.1. Expert Panel

Content Validity

Following suggestions by the experts, a “neutral” label was added in the middle of the nine-point
scale. Therefore, three labels appeared on the scale: (1) I really don’t like; (5) Neutral; and (9) I really
like. One food item was added to the scale and seven items were judged not to be common enough
to be part of the scale and were thus removed. Finally, food items that were considered to be similar
were combined into a single item (e.g., various types of cheese were grouped under the “cheese” item).
As a result, the questionnaire comprised 41 food items.

3.2. Pretest

A total of 17 women and 14 men participated in the pretest (mean age: 45.6 ± 13.9 years; range:
23–66 years).

Face Validity

Four participants did not complete the Food Liking Questionnaire, therefore 27 participants were
included for face validity. Many participants mentioned liking a food without eating it frequently.
According to comments received, it also appeared that some of them had rated their frequency of
consumption rather than their actual liking of the food. Therefore, the questionnaire instructions were
modified from “rate your liking of the following foods” to “rate your liking of the following foods,
regardless of the frequency of consumption”. Face validity did not lead to any other change.

3.3. Validation Study

Of the 150 participants in the validation study, one participant dropped out of the study before
completing all questionnaires. Six participants had more than 10% of missing data in the Food Liking
Questionnaire and were therefore excluded from the analysis. Characteristics of the 143 participants
included in the validation study are presented in Table 1. The mean (±SD) completion time of
the questionnaire was 5.4 ± 3.2 min. The short time required for the questionnaire completion,
compared to other existing tools (e.g., 23 min for the questionnaire by Deglaire et al. [9]), is adequate,
as we developed this questionnaire for a study where participants will be asked to complete
several questionnaires.
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Table 1. Sample characteristics of the validation study (n = 143).

Characteristic % (n) or M ± SD

Female 49.7 (71)

Age (years) 47.4 ± 13.3
18–34 years 25.2 (36)
35–49 years 20.3 (29)
50–65 years 54.5 (78)

Ethnicity

Caucasian 95.8 (137)

Highest level of education
High school 9.8 (14)
College 30.1 (43)
University 60.1 (86)

Occupation
Worker 69.9 (100)
Retired 20.3 (29)
Student 6.3 (9)
No job 1.4 (2)
Prefer not to answer 2.1 (3)

Body mass index (kg/m2) 25.6 ± 4.4
Normal weight 48.2 (69)
Overweight 37.8 (54)
Obese 14.0 (20)

3.3.1. Exploratory Factor Analysis

The EFA was performed on the 41 questionnaire items. The significance of Bartlett’s test of
sphericity (khi2 = 2056.22, p < 0.0001) and the Kaiser-Meyer-Olkin test of sampling adequacy (measure
of sample adequacy = 0.73) justified the use of an EFA given the common variance of the set of
items [25]. According to the modified eigenvalue-greater-than-one rule [22], 15 factors could be
considered to explain the variance in the data. However, the analysis of the scree plot from the
EFA revealed a notable difference in the slope after the first two factors. Moreover, only two factors
accounted for more than 10% of the variance in the data [24], more precisely accounting for 36.79% and
12.60% of the variance. Therefore, it was decided that the items of the questionnaire would be divided
into two main factors. In order to decide between an orthogonal and an oblique rotation, an oblique
(promax) rotation was first requested to obtain a correlation matrix, as recommended by Tabachnick
and Fidell [25]. The correlation between the two factors exceeded 0.32, suggesting that the overlap in
variance among factors justified the use of an oblique rotation [25]. Using a minimum loading cut-off
of 0.30 or higher, 12 items were found to load on the first factor and 20 on the second factor (see Table 2).
A total of nine items were removed from the questionnaire, seven due to low factor loadings (<0.30) and
two due to cross-loading (i.e., loading ≥ 0.30 on both factors). The first factor comprised only savory
foods and the second factor included high-sugar/high-fat and high-sugar/low-fat foods (from now
on, the two factors will be considered as the savory subscale and the sweet subscale). The 32 food
items included in the questionnaire are presented in Table 2.

Since the food item list was elaborated based on three categories (high-salt/high-fat, high-sugar/
high-fat, and high-sugar/low-fat foods), it was expected that a three-factor structure would be
uncovered by the EFA. The actual structure regrouping all the sweet items in one factor, regardless of
the fat content, suggests that the sweet taste prevails on the fat taste for food liking categories.

Out of the nine items removed from the questionnaire, six sweet foods were removed due to low
loading or cross-loading. These items (e.g., fruit juice, dried fruits, and yogurt) were less sweet or
related less to dessert than the rest of the list, which could explain that they did not fit with the sweet
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factor. Butter and cheese were among the savory foods that were removed from the questionnaire.
These foods may be less likely to be eaten alone in contrast to the other foods in the questionnaire,
and this may explain their low loading on the savory factor.

Table 2. Subscales’ items, factor loadings, and results from the concurrent validity, internal consistency
reliability, and test-retest reliability.

Subscale Items Factor Loadings
Correlation with

Self-Reported
Consumption

Cronbach α
Test-Retest
p (95% CI)

Savory

Chicken wings 0.57 0.37 **

0.85 0.86 (0.81–0.90)

Salted nuts 0.42 †
Meat pâté (creton) 0.50 †

Nuggets 0.57 0.28 *
Chips 0.43 0.36 **

French fries 0.36 0.22 *
Hamburger 0.64 0.22 *

Hotdogs 0.73 0.31 *
Pizza 0.33 0.23 *

Poutine 0.52 0.39 **
Sausages 0.55 0.21 *

Processed meat 0.60 0.33 **

Sweet

Popsicles 0.58 †

0.89 0.84 (0.70–0.88)

Candies 0.54 0.23 *
Jam 0.55 †

Marshmallow 0.63 †
Honey 0.41 †

Pudding 0.74 †
Fruit salad 0.38 0.20 *

Sorbet 0.45 †
Doughnut 0.52 0.24 *

Cookies 0.63 0.19 *
Pastries (chausson, chocolatine) 0.76 †
Milk chocolate/chocolate bar 0.44 0.31 *
Cream puff/chocolate éclair 0.60 0.20 *

Whipped cream 0.53 0.20 *
Ice cream 0.60 0.23 *

Cheese cake 0.60 †
Muffin 0.39 0.29 *

Sugar fudge 0.50 †
Pie 0.64 0.26 *

Chocolate spread 0.44 †

Note: ** p < 0.0001; * p < 0.05; † No matching item in the Food Frequency Questionnaire (FFQ); CI: confidence interval.

Since the variance explained by the two factors (49.4%) was lower than the cut-off (70%) suggested
by O’Rourke and Hatcher [24], we tested the questionnaire structure with three or four factors instead of
two, to evaluate whether this would increase the variance explained by the model. However, these tests
did not lead to any interpretable structure. Therefore, we decided that the original two-factor structure
described previously was the most adequate for our questionnaire.

Mean scores for the two subscales are presented in Table 3. As was observed in other studies [26,27],
men had significantly higher scores than women for the savory subscale (p = 0.0057; see Table 3). Scores
were, however, similar for the sweet subscale (p = 0.73; see Table 3), unlike results obtained in other
studies where men had higher liking for sweet foods [27], and women had higher fat-and-sweet
liking [26]. In the present study, liking scores were significantly lower in participants aged 50 to 65 years
compared to younger participants (ps = 0.0005 for savory and sweet liking; see Table 3). The same
pattern of differences according to age were obtained when analyzing men and women separately (data
not shown). Similarly, results from Lampure et al. [26,27] suggest that older participants are less likely
to have strong sweet, fat-and-sweet, and fat-and-salt liking than younger participants. These results are
consistent with studies suggesting that age is also associated with healthier food choices, which can
result from lower liking for sweet and savory foods [28–31]. In the present sample, liking scores were
not significantly different between body mass index (BMI) categories (p = 0.63 and p = 0.87, respectively,
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for savory and sweet liking; see Table 3). When evaluating differences between BMI categories in men
and women separately, the results remained the same. The relation between adiposity and preferences
or taste perception is subject to heterogeneous results in the literature. Some studies suggest that obese
and overweight participants are more likely to have higher liking for sweet, savory, or fatty foods than
normal-weight participants [26,32,33], whereas others have found no relation between sweet preference
and adiposity [6,34,35].

Table 3. Mean liking scores for the total sample, and according to gender, age, and body mass index (BMI).

Savory Sweet

Total 6.30 ± 1.24 5.60 ± 1.32

Sex
Women 5.94 ± 1.27 5.47 ± 1.38
Men 6.66 * ± 1.10 5.73 ± 1.25

Age
18–34 years 6.87 ± 0.97 6.20 ± 1.28
35–49 years 6.66 ± 1.05 5.85 ± 1.20
50–65 years 5.90 ** ± 1.28 5.23 ** ± 1.26

BMI
Normal weight 6.21 ± 1.32 5.65 ± 1.40
Overweight 6.31 ± 1.18 5.49 ± 1.28
Obese 6.55 ± 1.11 5.74 ± 1.16

Note: Score range: 1 to 9 points. * Savory score significantly higher in men than women (p = 0.0057). ** Savory and
sweet scores significantly lower among participants aged 50 to 65 years than younger participants (ps = 0.0005).

3.3.2. Internal Consistency Reliability

As seen in Table 2, both subscales were considered internally reliable, with Cronbach alpha
coefficients being >0.70.

3.3.3. Test-Retest Reliability

A total of 139 participants completed the questionnaire twice. The mean (±SD) lapse between
test and retest was 40.9 ± 11.5 days. As shown in Table 2, intra-class correlation coefficients between
repeated measures are considered good (i.e., between 0.75 and 0.90) [36] for both subscales. The high
correlation coefficients observed in the present paper and in previous studies [5–8] suggest that food
liking is stable over time, which is in line with the biological predispositions, the personal and cultural
experiences, and the learning processes involved in the development of individual food liking and
preferences [2].

3.3.4. Concurrent Validity

Ten out of 12 items included in the savory subscale and 10 out of 20 items included in the sweet
subscale had a matching food item in the FFQ. Moderate correlations between liking and eating
frequency were observed for all items (r ranging from 0.19 to 0.39, ps < 0.05; see Table 2), suggesting
a good concurrent validity. The fact that liking and eating frequency were not strongly correlated may
be due to the fact that participants were able to dissociate their food liking from their habitual food
consumption. These results also support the fact that food liking only explains a part of the variation
in food choices and eating behaviors [1].

3.4. Strengths and Limitations

The three-step validation process of the questionnaire constitutes a major strength of this study.
It was expressly designed for questionnaire validation, resulting in a rigorous process. However,
external validity is limited due to the mostly Caucasian and highly educated sample that is not fully
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representative of the whole French-speaking Canadian population [37]. Another limitation of this
study is the fact that the questionnaire we validated assesses recalled food liking, and was not tested
jointly with actual food tasting. The questionnaire could benefit from further construct validation with
participants also reporting their degree of liking of foods actually tasted in a laboratory. Such validation
should also include measures of hunger/satiety and food reward, as these variables can interact with
food liking in predicting eating behaviors and energy intake [8].

4. Conclusions

The present study aimed at developing and validating the Food Liking Questionnaire for use in
French-Canadian populations. The questionnaire contains 32 items assessing liking for savory and
sweet foods and demonstrated good psychometric properties in every validation step. Food liking and
preferences are known to contribute to food choices [1]. This questionnaire will be useful to explore
the role of food liking and its interactions with other factors in predicting healthy dietary habits, eating
behaviors, and energy intake, and to assess to what extent liking of sweet or savory foods constitutes
a barrier toward adherence to healthy eating recommendations. The questionnaire developed in this
study is a valid and reliable tool for the French-speaking Canadian adult population, but additional
validation has to be performed if the tool is to be used in other populations.

Acknowledgments: The authors express their gratitude to the participants for their involvement in the study.
The authors would like to acknowledge the work of Catherine Laramée, who contributed significantly to the
conduction of the study. The present study was supported by a grant from Canadian Institutes of Health Research
(CIHR; grant No. FHG 129921). M.-C.V. is Canada Research Chair in Genomics Applied to Nutrition and Health.
B.L. is Chair of Nutrition at Laval University.

Author Contributions: S.L., B.L., V.P., C.B., J.R., S.D. and M.-C.V. conceived and designed the experiments. L.C.
and M.B.-L. performed the experiments. M.B.-L., S.L. and E.C. were responsible of developing the questionnaire.
V.P., C.B., J.R., S.D., M.-C.V. and L.C. were members of the expert panel. E.C. analyzed the data and wrote the
article. All co-authors revised and approved the final version of the paper.

Conflicts of Interest: The authors declare no conflict of interest. The funding sponsors had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the
decision to publish the results.

References

1. Mela, D.J. Food choice and intake: The human factor. Proc. Nutr. Soc. 1999, 58, 513–521. [CrossRef] [PubMed]
2. Mela, D.J. Determinants of food choice: Relationships with obesity and weight control. Obesity 2001,

9 (Suppl. S4), 249S–255S. [CrossRef] [PubMed]
3. Mela, D.J. Why do we like what we like? J. Sci. Food Agric. 2001, 81, 10–16. [CrossRef]
4. Ledikwe, J.H.; Ello-Martin, J.; Pelkman, C.L.; Birch, L.L.; Mannino, M.L.; Rolls, B.J. A reliable, valid

questionnaire indicates that preference for dietary fat declines when following a reduced-fat diet. Appetite
2007, 49, 74–83. [CrossRef] [PubMed]

5. Geiselman, P.J.; Anderson, A.M.; Dowdy, M.L.; West, D.B.; Redmann, S.M.; Smith, S.R. Reliability and
validity of a macronutrient self-selection paradigm and a food preference questionnaire. Physiol. Behav. 1998,
63, 919–928. [CrossRef]

6. Duffy, V.B.; Lanier, S.A.; Hutchins, H.L.; Pescatello, L.S.; Johnson, M.K.; Bartoshuk, L.M. Food preference
questionnaire as a screening tool for assessing dietary risk of cardiovascular disease within health risk
appraisals. J. Am. Diet. Assoc. 2007, 107, 237–245. [CrossRef] [PubMed]

7. Drewnowski, A.; Hann, C. Food preferences and reported frequencies of food consumption as predictors of
current diet in young women. Am. J. Clin. Nutr. 1999, 70, 28–36. [PubMed]

8. Rogers, P.J.; Hardman, C.A. Food reward. What it is and how to measure it. Appetite 2015, 90, 1–15. [CrossRef]
[PubMed]

9. Deglaire, A.; Méjean, C.; Castetbon, K.; Kesse-Guyot, E.; Urbano, C.; Hercberg, S.; Schlich, P. Development
of a questionnaire to assay recalled liking for salt, sweet and fat. Food Qual. Preference 2012, 23, 110–124.
[CrossRef]

http://dx.doi.org/10.1017/S0029665199000683
http://www.ncbi.nlm.nih.gov/pubmed/10604182
http://dx.doi.org/10.1038/oby.2001.127
http://www.ncbi.nlm.nih.gov/pubmed/11707550
http://dx.doi.org/10.1002/1097-0010(20010101)81:1&lt;10::AID-JSFA779&gt;3.0.CO;2-D
http://dx.doi.org/10.1016/j.appet.2006.12.001
http://www.ncbi.nlm.nih.gov/pubmed/17275138
http://dx.doi.org/10.1016/S0031-9384(97)00542-8
http://dx.doi.org/10.1016/j.jada.2006.11.005
http://www.ncbi.nlm.nih.gov/pubmed/17258960
http://www.ncbi.nlm.nih.gov/pubmed/10393135
http://dx.doi.org/10.1016/j.appet.2015.02.032
http://www.ncbi.nlm.nih.gov/pubmed/25728883
http://dx.doi.org/10.1016/j.foodqual.2011.08.006


Nutrients 2017, 9, 1337 9 of 10

10. Brisbois-Clarkson, T.D.; McIsaac, T.M.; Goonewardene, L.A.; Wismer, W.V. Modification and validation
of a macronutrient preference checklist for use in North America. Appetite 2009, 53, 461–464. [CrossRef]
[PubMed]

11. Biloukha, O.; Utermohlen, V. Healthy eating in Ukraine: Attitudes, barriers and information sources.
Public Health Nutr. 2001, 4, 207–215. [CrossRef] [PubMed]

12. Holgado, B.; de Irala-Estevez, J.; Martinez-Gonzalez, M.A.; Gibney, M.; Kearney, J.; Martinez, J.A. Barriers
and benefits of a healthy diet in spain: Comparison with other european member states. Eur. J. Clin. Nutr.
2000, 54, 453–459. [CrossRef] [PubMed]

13. Farahmand, M.; Amiri, P.; Ramezani Tehrani, F.; Momenan, A.A.; Mirmiran, P.; Azizi, F. What are the main
barriers to healthy eating among families? A qualitative exploration of perceptions and experiences of
Tehranian men. Appetite 2015, 89, 291–297. [CrossRef] [PubMed]

14. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural
adaptation of self-report measures. Spine 2000, 25, 3186–3191. [CrossRef] [PubMed]

15. Skinner, J.D.; Carruth, B.R.; Wendy, B.; Ziegler, P.J. Children’s food preferences: A longitudinal analysis.
J. Am. Diet. Assoc. 2002, 102, 1638–1647. [CrossRef]

16. Labonte, M.E.; Cyr, A.; Baril-Gravel, L.; Royer, M.M.; Lamarche, B. Validity and reproducibility of a web-based,
self-administered food frequency questionnaire. Eur. J. Clin. Nutr. 2012, 66, 166–173. [CrossRef] [PubMed]

17. Carbonneau, E.; Carbonneau, N.; Lamarche, B.; Provencher, V.; Begin, C.; Bradette-Laplante, M.; Laramee, C.;
Lemieux, S. Validation of a French-Canadian adaptation of the intuitive eating scale-2 for the adult population.
Appetite 2016, 107, 37–45. [CrossRef] [PubMed]

18. Carbonneau, E.; Robitaille, J.; Lamarche, B.; Corneau, L.; Lemieux, S. Development and validation of the
perceived food environment questionnaire in a French-Canadian population. Public Health Nutr. 2017, 20,
1914–1920. [CrossRef] [PubMed]

19. Bradette-Laplante, M.; Carbonneau, E.; Provencher, V.; Begin, C.; Robitaille, J.; Desroches, S.; Vohl, M.C.;
Corneau, L.; Lemieux, S. Development and validation of a nutrition knowledge questionnaire for a Canadian
population. Public Health Nutr. 2017, 20, 1184–1192. [CrossRef] [PubMed]

20. DiIorio, C.K. Measurement in Health Behavior: Methods for Research and Evaluation; Wiley: Hoboken, NJ, USA, 2006.
21. Callaway, C.; Chumlea, W.; Bouchard, C. Standardization of anthropometric measurements. In The Airlie (va)

Consensus Conference; Lohman, T., Roche, A., Martorel, R., Eds.; Human Kinetics Publishers: Champaign, IL,
USA, 1988; pp. 39–80.

22. Larsen, R.; Warne, R.T. Estimating confidence intervals for eigenvalues in exploratory factor analysis.
Behav. Res. Methods 2010, 42, 871–876. [CrossRef] [PubMed]

23. Cattell, R.B. The Scree test for the number of factors. Multivar. Behav. Res. 1966, 1, 245–276. [CrossRef]
[PubMed]

24. O’Rourke, N.; Hatcher, L. A Step-by-Step Approach to Using Sas for Factor Analysis and Structural Equation
Modeling, 2nd ed.; SAS Institute: Cary, NC, USA, 2013.

25. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 5th ed.; Pearson Education: Boston, MA, USA, 2007.
26. Lampure, A.; Deglaire, A.; Schlich, P.; Castetbon, K.; Peneau, S.; Hercberg, S.; Mejean, C. Liking for fat is

associated with sociodemographic, psychological, lifestyle and health characteristics. Br. J. Nutr. 2014, 112,
1353–1363. [CrossRef] [PubMed]

27. Lampure, A.; Schlich, P.; Deglaire, A.; Castetbon, K.; Peneau, S.; Hercberg, S.; Mejean, C. Sociodemographic,
psychological, and lifestyle characteristics are associated with a liking for salty and sweet tastes in French
adults. J. Nutr. 2015, 145, 587–594. [CrossRef] [PubMed]

28. Dehghan, M.; Akhtar-Danesh, N.; Merchant, A.T. Factors associated with fruit and vegetable consumption
among adults. J. Hum. Nutr. Diet. 2011, 24, 128–134. [CrossRef] [PubMed]

29. Swan, E.; Bouwman, L.; Hiddink, G.J.; Aarts, N.; Koelen, M. Profiling healthy eaters. Determining factors
that predict healthy eating practices among Dutch adults. Appetite 2015, 89, 122–130. [CrossRef] [PubMed]

30. Aggarwal, A.; Cook, A.J.; Jiao, J.; Seguin, R.A.; Vernez Moudon, A.; Hurvitz, P.M.; Drewnowski, A. Access
to supermarkets and fruit and vegetable consumption. Am. J. Public Health 2014, 104, 917–923. [CrossRef]
[PubMed]

31. Beydoun, M.A.; Wang, Y. Do nutrition knowledge and beliefs modify the association of socio-economic
factors and diet quality among us adults? Prev. Med. 2008, 46, 145–153. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.appet.2009.09.013
http://www.ncbi.nlm.nih.gov/pubmed/19788903
http://dx.doi.org/10.1079/PHN200059
http://www.ncbi.nlm.nih.gov/pubmed/11299093
http://dx.doi.org/10.1038/sj.ejcn.1600996
http://www.ncbi.nlm.nih.gov/pubmed/10878645
http://dx.doi.org/10.1016/j.appet.2015.02.025
http://www.ncbi.nlm.nih.gov/pubmed/25725485
http://dx.doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/pubmed/11124735
http://dx.doi.org/10.1016/S0002-8223(02)90349-4
http://dx.doi.org/10.1038/ejcn.2011.163
http://www.ncbi.nlm.nih.gov/pubmed/21934698
http://dx.doi.org/10.1016/j.appet.2016.05.001
http://www.ncbi.nlm.nih.gov/pubmed/27179938
http://dx.doi.org/10.1017/S1368980017000581
http://www.ncbi.nlm.nih.gov/pubmed/28367784
http://dx.doi.org/10.1017/S1368980016003372
http://www.ncbi.nlm.nih.gov/pubmed/28025953
http://dx.doi.org/10.3758/BRM.42.3.871
http://www.ncbi.nlm.nih.gov/pubmed/20805609
http://dx.doi.org/10.1207/s15327906mbr0102_10
http://www.ncbi.nlm.nih.gov/pubmed/26828106
http://dx.doi.org/10.1017/S0007114514002050
http://www.ncbi.nlm.nih.gov/pubmed/25192548
http://dx.doi.org/10.3945/jn.114.201269
http://www.ncbi.nlm.nih.gov/pubmed/25733476
http://dx.doi.org/10.1111/j.1365-277X.2010.01142.x
http://www.ncbi.nlm.nih.gov/pubmed/21332835
http://dx.doi.org/10.1016/j.appet.2015.02.006
http://www.ncbi.nlm.nih.gov/pubmed/25681292
http://dx.doi.org/10.2105/AJPH.2013.301763
http://www.ncbi.nlm.nih.gov/pubmed/24625173
http://dx.doi.org/10.1016/j.ypmed.2007.06.016
http://www.ncbi.nlm.nih.gov/pubmed/17698186


Nutrients 2017, 9, 1337 10 of 10

32. Deglaire, A.; Méjean, C.; Castetbon, K.; Kesse-Guyot, E.; Hercberg, S.; Schlich, P. Associations between
weight status and liking scores for sweet, salt and fat according to the gender in adults (the Nutrinet-Sante
study). Eur. J. Clin. Nutr. 2015, 69, 40–46. [CrossRef] [PubMed]

33. Bartoshuk, L.M.; Duffy, V.B.; Hayes, J.E.; Moskowitz, H.R.; Snyder, D.J. Psychophysics of sweet and fat
perception in obesity: Problems, solutions and new perspectives. Philos. Trans. R. Soc. Lond. Ser. B 2006, 361,
1137–1148. [CrossRef] [PubMed]

34. Drewnowski, A.; Kurth, C.L.; Rahaim, J.E. Taste preferences in human obesity: Environmental and familial
factors. Am. J. Clin. Nutr. 1991, 54, 635–641. [PubMed]

35. Pepino, M.Y.; Finkbeiner, S.; Beauchamp, G.K.; Mennella, J.A. Obese women have lower monosodium
glutamate taste sensitivity and prefer higher concentrations than do normal-weight women. Obesity 2010,
18, 959–965. [CrossRef] [PubMed]

36. Koo, T.K.; Li, M.Y. A guideline of selecting and reporting intraclass correlation coefficients for reliability
research. J. Chiropr. Med. 2016, 15, 155–163. [CrossRef] [PubMed]

37. Gouvernement du Québec. Québec Handy Numbers, 2016th ed.; Institut de la Statistique du Québec: Quebec City,
QC, Canada, 2016.

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1038/ejcn.2014.139
http://www.ncbi.nlm.nih.gov/pubmed/25074389
http://dx.doi.org/10.1098/rstb.2006.1853
http://www.ncbi.nlm.nih.gov/pubmed/16815797
http://www.ncbi.nlm.nih.gov/pubmed/1897470
http://dx.doi.org/10.1038/oby.2009.493
http://www.ncbi.nlm.nih.gov/pubmed/20075854
http://dx.doi.org/10.1016/j.jcm.2016.02.012
http://www.ncbi.nlm.nih.gov/pubmed/27330520
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Development of the Questionnaire 
	Participants and Procedures 
	Expert Panel 
	Pretest 
	Validation Study 

	Statistical Analyses 

	Results and Discussion 
	Expert Panel 
	Pretest 
	Validation Study 
	Exploratory Factor Analysis 
	Internal Consistency Reliability 
	Test-Retest Reliability 
	Concurrent Validity 

	Strengths and Limitations 

	Conclusions 

