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Abstract
Objective: The present study aimed to develop and validate a questionnaire
assessing social support for healthy eating in a French-Canadian population.
Design: A twenty-one-item questionnaire was developed. For each item,
participants were asked to rate the frequency, in the past month, with which
the actions described had been done by family and friends in two different
environments: (i) at home and (ii) outside of home. The content was evaluated by
an expert panel. A validation study sample was recruited and completed the
questionnaire twice. Exploratory factor analysis was performed on items to assess
the number of subscales. Internal consistency reliability was assessed using
Cronbach’s ɑ. Test–retest reliability was evaluated with intraclass correlations
between scores of the two completions.
Setting: Online survey.
Subjects: Men and women from the Québec City area (n 150).
Results: The content validity assessment led to a few changes, resulting in a
twenty-two-item questionnaire. Exploratory factor analysis revealed a two-factor
structure for both environments, resulting in four subscales: supportive actions at
home; non-supportive actions at home; supportive actions outside of home; and
non-supportive actions outside of home. Two items were removed from the
questionnaire due to low loadings. The four subscales were found to be reliable
(Cronbach’s ɑ= 0·82–0·94; test–retest intraclass correlation= 0·51–0·70).
Conclusions: The Social Support for Healthy Eating Questionnaire was developed
for a French-Canadian population and demonstrated good psychometric proper-
ties. This questionnaire will be useful to explore the role of social support and its
interactions with other factors in predicting eating behaviours.
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From an ecological perspective, eating behaviours are deter-
mined by a wide range of individual, social and environ-
mental factors as well as by their interactions(1). To effectively
promote healthy eating, it is critical to better understand how
these various factors influence eating behaviours. Individual
factors have been extensively studied in the last decades(2,3)

and lately an increasing number of studies have documented
the association between the physical environment and food
choices(4,5). However, the influence of social factors on
healthy eating has been less studied.

Social or interpersonal factors are likely to influence
food choices and eating behaviours not only since meals
are frequently shared with other people, but also due to
food-related tasks, such as food planning, procurement

and preparation, which are frequently divided among
family members, partners or roommates(6). While chil-
dren’s eating behaviours are largely determined by
parents’ influence(7,8), as a person grows up, a part of
the social influence shifts from parents to friends, partner
and colleagues(9–11).

Social support can be defined as ‘a transactional com-
municative process, including verbal and/or nonverbal
communication, that aims to improve an individual’s
feelings of coping, competence, belonging, and/or
esteem’

(12). To adequately assess the influence of social
support on healthy eating, it is crucial that a validated tool
be used. The most commonly used scales assessing social
support from family and friends for diet and exercise
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behaviours have been developed by Sallis et al.(13) and
later modified or adapted by numerous authors for dif-
ferent contexts(14–19). Using the original scales or items
derived from it, authors have observed associations
between social support from family and friends and
measures of healthy eating(13,17,19,20).

To our knowledge, no questionnaire in French has been
developed to specifically assess social support in the
context of adherence to a healthy diet. It is recognized that
tools need to be adapted and validated if they are to be
used across countries(21). French-Canadians from the
Province of Québec have been found to differ from other
Canadians with respect to food intakes and attitudes
towards eating(22,23), suggesting that eating-related ques-
tionnaires validated in other parts of North America may
not be suitable for them. Therefore, the purpose of the
present study was to develop and validate a new ques-
tionnaire assessing social support for healthy eating in an
adult French-Canadian population.

Methods

Development of the items
Based on Sallis et al.(13), it was decided that a ques-
tionnaire assessing social support from two categories of
close others, namely family and friends, would be devel-
oped. Participants were asked to rate the frequency, in the
past month, with which both family and friends had done
the different actions described. It was decided that the
actions would relate to the general concept of healthy
eating or to junk foods. The majority of the items of the
French-Canadian questionnaire were generated based on
existing validated tools(13,14,24,25). Other items were
developed by the research team. A total of twenty-one
items were developed. As suggested by Kiernan et al.(25),
various forms of social support were assessed through the
items, such as verbal support (e.g. ‘[…] encouraged me to
eat healthy foods when I was tempted to eat junk food’)
and behavioural support (e.g. ‘[…] ate healthy foods in
front of me’). We also decided to add items pertaining to
the social environment during meals (e.g. ‘[…] contributed
to create a pleasant atmosphere at mealtime’). According
to the recommendations in Kiernan et al.(25), we opted to
use a five-point Likert scale (‘never’, ‘rarely’, ‘sometimes’,
‘often’, ‘very often’). It was also decided that a ‘not
applicable’ option would be added to alleviate pressure on
participants to answer. Using the cold deck imputation
procedure, all ‘not applicable’ answers were replaced by
the ‘never’ option, based on the questionnaire from Ball
and Crawford(14) in which ‘not applicable’ and ‘never’
constitute the same answer option.

Participants and procedures
The questionnaire was developed and validated in the
context of a larger study aiming at validating a series of
questionnaires on determinants of healthy eating(26–28)

and biomarkers of fruit and vegetable intake. The
validation process for the Social Support for Healthy
Eating Questionnaire was divided into three steps, namely
an expert panel evaluation, a pre-test and a validation
study.

Expert panel
Content validity was assessed by an expert panel com-
posed of four nutrition researchers, one registered dietitian
and one psychology researcher, all familiar with ques-
tionnaire development and validation. Content validity
involves an assessment of the items to ensure repre-
sentation of the construct (i.e. social support for healthy
eating)(29). The experts rated each item of the ques-
tionnaire on four-point scales for four criteria: relevance
(‘not relevant’= 1 to ‘very relevant’= 4), clarity (‘not
clear’= 1 to ‘very clear’= 4), simplicity (‘not simple’= 1 to
‘very simple’= 4) and ambiguity (‘ambiguous’= 1 to
‘explicit’= 4). Evaluations from the experts were com-
bined to yield a content validity index for each item.
According to DiIorio(29), a minimum level of 80% was
considered for an adequate content validity. Items with a
content validity index lower than the cut-off needed to be
modified or removed from the questionnaire.

Pre-test
According to the questionnaire pre-testing sample size
recommendation(30), a convenience sample consisting
of thirty-one participants was recruited from an internal
list of people willing to participate in clinical studies, to
assess the acceptability and comprehension of the
items. Participants were men and women from the Qué-
bec City metropolitan area and were aged between 18
and 65 years old. Participants had to have at least minimal
informatics skills since questionnaires were completed
online.

To assess face validity (i.e. whether the items seemed to
measure what the developers claim they measure(29)),
participants from the pre-test were asked to complete the
questionnaires online and to comment on the ambiguity of
the items in a comments box after each item.

Validation study
A convenience sample of seventy-five women and
seventy-five men was used for the validation study. Par-
ticipants 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. Inclusion
criteria were identical to those used for the pre-test.
Participants suffering from conditions affecting intestinal
absorption were excluded since blood biomarkers of fruit
and vegetable intake were also being validated in the
study. Pregnancy and lactation were exclusion criteria.
Eligible participants came to the research centre for a
blood sample and anthropometric measurements(31).
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Within a month after coming to the laboratory, partici-
pants had to complete a series of questionnaires to be
validated on the Internet platform of the study. Ques-
tionnaires were assigned to participants in a random order.
Following a two-week delay, participants were asked to
complete each questionnaire a second time within a one-
month period. The completion time for the series of
questionnaires was approximately 40min.

Participants received a financial compensation of $CAN
50 for their participation in the study. The study was
conducted according to the guidelines laid down in the
Declaration of Helsinki(32).

Statistical analyses
The analyses described in this section were performed on
data derived from the validation study. An exploratory
factor analysis (EFA) was performed on the items to
assess the number of factors (or subscales) for the
questionnaire, aiming at retaining as few factors as
possible while explaining most of the variation in the data.
The modified eigenvalue-greater-than-one rule(33) and
the scree plot(34) were used to adequately identify the
number of factors in the questionnaire. The sample size of
the validation study (n 150) respected the recommended
5:1 participant-to-item ratio for factor analyses(35).
Internal consistency reliability was assessed using Cron-
bach’s α coefficients with data from the first completion of
the questionnaire. The test–retest reliability was assessed
with intraclass correlation analyses conducted between
scores of the two completions. Statistical tests were
two-sided and associations or differences at P< 0·05
were considered significant. Analyses were performed
using the statistical software package SAS version 9.4
(2013).

Results

Expert panel

Content validity
Of the twenty-one items evaluated, only one item had a
content validity index lower than 80% and it was removed
from the questionnaire. One item was also removed from
the questionnaire because it was judged to be too similar
to another item. Seven items were slightly modified
following comments from the experts. Finally, to address
recommendations by the experts, three items were added
to the questionnaire. These changes resulted in a twenty-
two-item questionnaire (see Table 2).

Pre-test
Participants in the pre-test were seventeen women and
fourteen men (mean age: 45·6 (SD 13·9) years).

Face validity
Four participants did not complete the social support
questionnaire, therefore twenty-seven participants were
included for the face validity. Comments expressed by the
participants did not lead to any change in the formulation
of the twenty-two items. However, following some com-
ments on the classification of close others (e.g. ‘Is an adult
child no longer living at home considered as a family
member or a friend?’), the labels were changed to facilitate
understanding. Therefore, ‘family’ (defined as people liv-
ing with you) was changed for ‘home’ (defined as people
living with you, e.g. family members, partner, roommate).
‘Friends’ (defined as friends, colleagues, acquaintances)
was replaced by ‘outside of home’ (defined as people with
whom you share meals, but who do not live with you, e.g.
friends, colleagues).

Validation study
Of the 150 participants of the validation study, one parti-
cipant dropped out of the study before completing the
questionnaires and one participant did not complete the
social support questionnaire. Characteristics of the 148
remaining participants (mean age: 47·5 (SD 13·4) years) are
presented in Table 1. The mean completion time of the
questionnaire was 5·5 (SD 1·9) min.

Exploratory factor analysis
Since items of the questionnaire were rated separately for
two categories (i.e. ‘home’ and ‘outside of home’), EFA
was performed separately for each category. The sig-
nificance of Bartlett’s test of sphericity (‘home’:
χ2= 1923·48, P< 0·0001; ‘outside of home’: χ2= 1130·61,
P< 0·0001) and the Kaiser–Meyer–Olkin test of sampling
adequacy (measures of sample adequacy >0·50) revealed
that our sets of items had adequate common variance,

Table 1 Characteristics of the validation study participants (n 148),
Québec City area, Canada

n %

Female 73 49·3
Ethnicity
Caucasian 141 95·3

Highest level of education
High school 14 9·5
College 45 30·4
University 89 60·1

Occupation
Worker 101 68·2
Retired 32 21·6
Student 9 6·1
No job 3 2·0
Prefer not to answer 3 2·0

Living with
Partner only 56 37·8
Partner and children 30 20·3
Children only 5 3·4
Family member (other than partner and children) 6 4·0
Roommate 5 3·4
Alone 46 31·1
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justifying the use of an EFA(36). When looking at data from
‘home’ and ‘outside of home’, respectively five and four
factors had eigenvalues (including their 95% CI) greater
than 1·0. However, the analysis of the scree plots from the
EFA revealed a notable difference in the slope after the
first two factors for ‘home’ and ‘outside of home’. There-
fore, it was decided that the items of the questionnaire
would be divided into two factors for both ‘home’ and
‘outside of home’. The two factors accounted for 82·88%
of the variance in the data from ‘home’ and for 81·17% of
the variance in the data from ‘outside of home’. To obtain
simple and interpretable factors, and since factors were
expected to covary, oblique promax rotations were used
for both the ‘home’ and ‘outside of home’ categories.
Using a minimum loading cut-off of 0·30 or higher(37), two
items did not load on any factor and were therefore
removed from the questionnaire (see Table 2).

With this factor structure, twelve items were found to
load on the first factor and eight items on the second
factor, as seen in Table 2. The same factor structure was
obtained for both ‘home’ and ‘outside of home’. The fac-
tors were named according to what the items of each
subscale have in common. Therefore, the first factor was
named ‘supportive actions’ (e.g. ‘[…] proposed that we eat
healthier’) and the second was named ‘non-supportive
actions’ (e.g. ‘[…] criticized the healthy foods I prepared’).
Since the questionnaire is divided into two factors and two
categories (i.e. ‘home’ and ‘outside of home’), it was
decided that the questionnaire would be scored on four
distinct subscales: supportive actions at home; non-
supportive actions at home; supportive actions outside

of home; and non-supportive outside of home. Subscale
scores were obtained by calculating the mean of the items.
Thus, higher scores for the supportive and the non-
supportive scales mean a higher frequency of these types
of action. To verify if the presence of supportive actions
reflects the absence of non-supportive actions, correla-
tions between the two factors were assessed. Supportive
actions and non-supportive actions score were sig-
nificantly correlated within the ‘home’ category (r= 0·27,
P= 0·0010) and the ‘outside of home’ category (r= 0·34,
P< 0·0001). Mean scores for the four subscales are pre-
sented in Table 3.

Internal consistency reliability
As seen in Table 3, all scores were considered internally
reliable, with all Cronbach’s α coefficients being >0·70.

Test–retest reliability
Intraclass correlation coefficients between both comple-
tions were calculated for the participants who completed
the scale twice (n 146). As shown in Table 3, correlations
indicate moderate reliability(38) for all subscales (ρ= 0·51
to 0·67). The mean lapse between test and retest was 40·9
(SD 11·5) d.

Discussion

The purpose of the present study was to develop and
validate a questionnaire assessing social support for
healthy eating for a French-Canadian population. We

Table 2 Questionnaire items, with their factor loadings, for assessing social support for healthy eating in a French-Canadian population

Factor 1* Factor 2*

1. […] proposed that we eat healthier 0·66/0·40
2. […] minimized the importance of consuming healthy foods 0·59/0·66
3. […] made positive comments on my consumption of healthy foods 0·70/0·59
4. […] ate healthy foods in front of me 0·83/0·67
5. […] made negative comments when I was eating less healthily 0·47/0·45
6. […] encouraged me to eat healthy foods when I was tempted to eat junk foods 0·55/0·30
7. […] ate junk foods in front of me 0·35/0·49
8. […] made positive comments on healthy foods’ taste 0·84/0·79
9. […] preferred to eat alone than with me† – –

10. […] hampered my efforts to eat more healthily 0·67/0·72
11. […] encouraged me to buy healthy foods 0·86/0·73
12. […] gave me ideas to eat more healthy foods 0·78/0·67
13. […] said that healthy foods do not taste good 0·76/0·59
14. […] contributed to create a pleasant atmosphere at mealtime 0·82/0·52
15. […] insisted for me to eat junk foods 0·68/0·66
16. […] took their meals with me 0·80/0·46
17. […] made negative comments on my healthy foods consumption 0·68/0·74
18. […] praised the advantages of eating healthy foods 0·87/0·81
19. […] criticized the healthy foods that I served them 0·73/0·63
20. […] contributed to create a tense atmosphere at mealtime 0·65/0·33
21. […] proposed that we eat in front of the television† – –

22. […] listened to my opinions regarding healthy eating even when they disagree 0·71/0·48

The French version of the instrument was validated. All items were translated from French to English using the back-translation procedure and should not be
used in their English version without validation.
*Factor loadings are presented as: ‘home’/‘outside of home’. Close others at ‘home’ are defined as people living with you (e.g. family members, partner,
roommate). Close others ‘outside of home’ are defined as people with whom you share meals, but who do not live with you (e.g. friends, colleagues.)
†Items that were removed after the exploratory factor analysis.
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decided to create a full questionnaire and proceeded to a
complete validation of the items developed, unlike many
authors who have assessed social support using only
a few items from other validated questionnaires without
proceeding to a validation of these items taken separately.
We decided to create a questionnaire targeting the whole
population, and not only people wishing to adopt a
healthier lifestyle. Therefore, items pertain to the global
concepts of healthy eating and junk foods. Other ques-
tionnaires already exist to assess various forms of goal
support that can be provided by family and friends to an
individual aiming at changing a behaviour (e.g. Koestner
et al.(39)). Items were generated based on existing ques-
tionnaires or developed by the research team. Given that
the items developed by Sallis et al.(13) are largely used in
the literature, this questionnaire was an important source
of inspiration for the development of our questionnaire.
We were also inspired by the modifications proposed by
Ball and Crawford(14) and Kiernan et al.(25), such as using
the same items for both types of close others.

Face validity was used to assess pre-test participants’
understanding of the items. This led to an important
improvement in the wording used to describe the two
categories of close others, to reduce ambiguity (change
from ‘family’ to ‘home’ and from ‘friends’ to ‘outside of
home’). This change in the labels led to a classification
focusing on the context of the interactions more than on
the nature of the relationship itself. We think that our
classification will bring interesting information about the
role of social support from important others whether living
or not with them, which is not the case with other existing
social support questionnaires. When living with someone,
whether it is a partner, a family member or a friend,
numerous interactions around food and eating are likely to
happen, while preparing and sharing meals. However, our
results may not be directly comparable to most other social
support questionnaires using ‘family/friends’ categories.

Items were developed to assess three types of social
support, namely verbal support, behavioural support and
social environment during meals. Therefore, it was
expected that the EFA would yield to a three-factor
structure. However, the two-factor structure uncovered by
the analysis is in line with the structure of the original
social support scales by Sallis et al.(13) and the adapted
versions(14,25). The EFA also resulted in the removal of two

items pertaining to the meal environment. Those items
may not be directly related to the social support concept.

The four subscales were found to be internally reliable,
meaning that items within each subscale related well with
one another. The two factors were moderately correlated
within the ‘home’ category and the ‘outside of home’
category. These results indicate that the factors are tapping
distinct concepts and that the use of two subscales is
relevant. Sallis et al.(13) reported stronger correlations
between the different forms of support (family: r= 0·45;
friends: r= 0·38), but yet considered that the factors did
not overlap. The correlations we observed between the
two types of actions suggest that many participants
received both supportive and non-supportive actions from
their close others. In future research, it would be inter-
esting to assess if the presence of non-supportive actions
alleviates the influence of supportive actions on healthy
eating behaviours. In the present study, participants were
not asked to specify who did which action. Therefore, we
do not know if some individuals are perceived to be both
supportive and non-supportive, or if the various actions
reported by participants originate from different persons.

In the present study, intraclass correlation coefficients
indicated moderate test–retest reliability (i.e. coefficients
between 0·51 and 0·67) for all four subscales. The delay
between the two completions was variable, from 14 to
99 d. Few authors have assessed this type of validation of a
social support for healthy eating questionnaire. Sallis
et al.(13) obtained stronger correlation coefficients, varying
from 0·57 to 0·86, but the time period between the two
completions is not mentioned in the article. Baranowski
et al.(24) assessed a six-week test–retest reliability of their
questionnaire on family social support for purchasing
fruits and vegetables, obtaining correlation coefficients
that were also higher than in the present study (r= 0·74
and 0·73). Our lower test–retest coefficient can be partly
explained by the variable time period between the two
completions due to the study design. It is also important to
note that the intraclass correlation coefficients were higher
for ‘supportive actions at home’ than for ‘supportive
actions outside of home’ subscales (ρ= 0·65 v. ρ= 0·51).
This suggests that social support outside of home, from
friends, colleagues and acquaintances, is more likely to
vary with time. Accordingly, it is possible that there is
more stability in people with whom one shares meals at

Table 3 Scores obtained by participants on the four subscales, Cronbach’s α coefficients and intraclass correlation coefficients (ICC) in the
validation of the questionnaire for assessing social support for healthy eating in a French-Canadian population

Subscale Mean score† SD Cronbach’s α‡ ICC§ CI

Supportive actions at home 2·83 1·11 0·94 0·65 0·55, 0·73
Non-supportive actions at home 1·41 0·48 0·85 0·67 0·57, 0·75
Supportive actions outside of home 2·50 0·75 0·86 0·51 0·38, 0·62
Non-supportive actions outside of home 1·57 0·51 0·82 0·65 0·55, 0·73

Scores are on a maximum of 5 points. Higher scores for the supportive and the non-supportive scales mean a higher frequency of these types of action.
†n 148.
‡n 142
§n 146.
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home than outside of home. The varying nature of social
support stresses the importance of choosing wisely the
time frame of the questionnaire. Therefore, when social
support is compared with food intake, it is all the more
important that the time period of the social support
questionnaire matches with the period covered by the
food intake questionnaire.

Strengths and limitations
Some limitations of the present study should be
acknowledged. The study population was mostly Cauca-
sian and highly educated, and therefore not representative
of the whole French-Canadian population(40), which can
limit the external validity. Also, the current validation study
could have benefited from a comparison between the
newly developed questionnaire and other tools assessing
social support, as it would have increased the content
validity. However, other authors have compared social
support for healthy eating with a general social support
score and have found no significant association, suggest-
ing that specific types of support may vary in quantity and
may come from different people than what general social
support scales usually measure(13).

An important strength of the study is the fact that it was
designed expressly for the validation of questionnaires.
The three main steps, namely the expert panel, the pre-test
and the validation study, were followed for each ques-
tionnaire to be validated, resulting in a rigorous validation
process.

Conclusions

The present study aimed at validating the Social Support
for Healthy Eating Questionnaire, developed in a French-
Canadian population. The design of the questionnaire was
inspired from existing tools and demonstrated good psy-
chometric properties. Data from test–retest analyses sug-
gest that social support may vary within relatively short
periods of time. Hence, research schedules should be
carefully planned to ensure that social support is assessed
as closely as possible to other measures related to food
intake and behaviours. This questionnaire will be useful to
explore the role of social support and its interactions with
other factors in predicting healthy dietary habits and eating
behaviours. The questionnaire developed in the present
study is a valid and reliable tool for the French-Canadian
adult population, but extra validation is recommended if
the tool is to be used in other populations.
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