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Abstract

Background: Fruits and Vegetables (FV) consumption is considered a marker of social inequalities in health since it
is considerably decreased in disadvantaged populations. The main objective of this trial was to evaluate the impact
of vouchers for FV purchase on the consumption of FV among children living in disadvantaged families in a French
urban district.

Methods: The FLAM study was a controlled randomized intervention trial, performed in Saint-Denis (North suburbs
of Paris). The study group (intervention or control) was randomly attributed to parent-child pairs at inclusion. The
intervention group received vouchers exchangeable for FV over a 1 year period. Nutritional education through
workshops was available for both groups. FV consumption was assessed through face-to-face food frequency
questionnaires. Participants who reported eating less than 3.5 FV per day were considered low FV consumers.

Results: A total of 92 parent-child pairs were included, in which 45 were allocated to the intervention group
and 47 to the control group. Amongst them, 64 completed the final follow-up questionnaire (30% lost to
follow-up). After one year, the proportion of low FV consumers in children was significantly lower in the
intervention group (29.4%) compared to the control group (66.7%, p = 0.005). Overall, 82% of the vouchers
were used by the families.

Conclusions: This study found a decreased proportion of small consumers in children after 1 year of distribution of
FV vouchers compared to the control group. FV vouchers could be an effective lever to increase FV consumption
among children from disadvantaged households.

Trial registration: ClinicalTrials.gov identifier no. NCT02461238.
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Background

A sufficient fruits and vegetables (FV) consumption con-
tributes to reducing the risk of non-communicable dis-
eases, including obesity, type 2 diabetes, cardiovascular
diseases (CVD) and several cancers [1-7]. Conversely,
an insufficient consumption of FV has been estimated to
be responsible for 19% of gastrointestinal cancers, 30%
of ischemic heart diseases and 11% of strokes worldwide
[3]. It is therefore considered as one of the top 10 factors
leading to mortality worldwide, including in developed
countries in which inadequate nutrition has become one
of the leading mortality risk factors [3]. The world health
organization (WHO) and the food and agriculture
organization of the united nations (FAO) therefore recom-
mend the consumption of at least 400 g of FV per day
[8, 9]. In France, this recommendation has been trans-
lated as follows: people are encouraged to eat at least 5
servings of FV (i.e. of 80 g each) per day [10]. Low con-
sumers of FV are defined as such when consuming less
than 3.5 servings of FV per day [10].

Studies over the past two decades have provided import-
ant information on the association between socioeconomic
status and dietary habits [11-18]. Overall, lower socioeco-
nomic populations use to have a less healthy diet, and have
higher proportions of small FV consumers in Northern
Europe [15, 19, 20], United States of America (USA) [21],
United Kingdom [22] and Australia [23]. In France, 35% of
adults from the general population eat less than 3.5 servings
of FV per day, this rate rises to 82.4% among underprivil-
eged people using food aid [24-26]. This trend is also
reflected in children, as those from lower socioeconomic
groups consume an average of 2.6 to 3.0 servings of FV per
day, whereas in general population, FV consumption is
ranging from 3.4 to 3.6 servings per day in children
[27]. Promoting healthy dietary habits among the youngest
populations is an important issue since concrete food
choices and dietary behaviors seems to originate in
childhood and adolescence [28-31].

A study performed in the USA among subjects from
the Supplemental Nutrition Assistance Program (SNAP)
(N =10,000), showed that a 30% increase in the FV budget
decreased the cost of chronic diseases such as type 2 dia-
betes, CVD, strokes and obesity [32]. The financial cost of
such assistance at the national level has therefore been
estimated as a major public health benefit [32]. Several
studies have documented the efficacy of FV vouchers on
daily consumption among pregnant women and young
children up to 5 from “nutritional risk” populations, like
in the USA [33, 34] or in Great-Britain [35]. The findings
showed that vouchers were associated with an increased
consumption of FV, with a higher consumption when
combining nutritional education [34, 36—40].

But so far, no such intervention was specifically con-
ducted among children, most of studies being performed

Page 2 of 15

at school. [41, 42]. Yet, there is a real interest in promoting
FV consumption simultaneously at school and at home,
since it has been shown that dietary behaviours in these
two environments are strongly associated [34, 43, 44]. Add-
itionally, results from such studies performed among disad-
vantaged populations are often limited due to recruitment
and follow-up difficulties [41]. The French National Nutri-
tion and Health Program (Programme National Nutrition
Santé) (PNNS) is a national public health program aiming
to improve the health of the general population through
nutrition. Two major aims have been included in this pro-
gram: 1) decreasing the number of individuals considered
as low consumers of FV (less than 3.5 servings per day)
[45] by at least 25%, and 2) improving the nutritional status
of disadvantaged population [2].

In this overall context, the “Fruits and vegetables at
home” study (Fruits et légumes a la maison) (FLAM study)
aimed at assessing the effect of FV vouchers on the daily
consumption of FV in children from low-income families.
The present study relied on a mixed research method aim-
ing to 1) determine whether children from disadvantaged
households receiving FV vouchers during one year modi-
fied their FV consumption (quantitative method), and 2)
understand how the intervention impacted dietary practices
and identify barriers and levers for participation through
interviews of families (qualitative method).

Methods

As stated above, this study was based on two comple-
mentary approaches. For clarity, method and results sec-
tions are divided in two distinct parts for each type of
analysis.

Quantitative analysis

Study design

The study was set in Saint-Denis city (Seine-Saint-Denis
county, Ile-de-France region, France), as a location rep-
resentative of disadvantaged urban areas in France. The
unemployment rate is high (23.8% of unemployed in
2014 vs. 9.9% in France) [46], as well as the poverty rate
(38.7% vs 14.1% in France) [46-49]. In 2012 in the
county of Seine Saint-Denis, single-parent families repre-
sented 28.0% of families (versus 22.7% in France) [50, 51].
In addition, the prevalence of diabetes for all ages was
5.42% in Seine-Saint-Denis (while it is 4.82% in France)
[52], and the obesity rate was 13.9% in children aged
5 years old vs 10.6% in mainland France [53].

The FLAM study is a randomized trial assessing the
effect of FV vouchers in low-income families in Saint
Denis on FV consumption in children. Dietary assessments
were performed at baseline, 6 months and 1 year. Both the
control and intervention groups received nutritional educa-
tion support through dedicated group workshops (Fig. 1).
Participants were considered low FV consumers when they
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reported eating FV less than 3.5 times a day [45]. The
primary outcome of the study was the proportion of
low FV consumers among children at the end of the
study. The secondary endpoint was the FV consump-
tion among adults. Another secondary objective of the
study was to assess the whole dietary behavior of par-
ticipants at the end of the study.

Ethics

Each adult participant (whether the mother or the father
included with his/her child) signed a consent form, after
the interviewer made sure it was well understood. The
study was approved by the Ethics Review Committee of
the National Institute of Health and Medical Research
(Institut National de la Santé et de la Recherche Médicale)
(Inserm) IRB00003888 under the number 15-247. The dec-
laration to the National Commission of Data Processing
and Liberties (Commission Nationale de I'Informatique et
des Libertés) (CNIL) of February 26 2015 was made under
number 1838429v0. The study protocol has been registered
on clinical trials website under no. NCT02461238.

Study population

Recruitment method Recruitment was performed with
the support of municipal services in the city of Saint-Denis,

such as social workers, local associations and municipal
health centres. Moreover, a large communication cam-
paign before the implementation of the study was pro-
vided through posters, flyers and information in several
community centres from January to July 2015. Perma-
nencies to promote the study were held during neigh-
bourhood festivals. Finally, a specific mailing of eligible
participants was performed, using available information
from the Saint-Denis family allowances fund towards
target families.

Inclusion criteria The target population was defined as
follows: families with at least one child aged from 3 to
10 years old, living in the northern neighbourhoods of Saint
Denis. Single-parent families were included exclusively
from June 2015 to March 2016, then both single parent
and couples were included until the recruitment period
ended in May 2016. In addition participants had to have
incomes below the poverty line, or receive social minima
(Active Solidarity Income, Allocation of minimum pen-
sion), unemployment, and/or any income-terms allowance.

The poverty line threshold was defined after the French
National Statistical Institute (INSEE) according to the
French incomes data [54]. The first threshold was fixed at
1.234 euros per month rounded up to 1.300 euros for a
single-parent household with at least one child aged under
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14 years old. For a couple with at least one child aged
under 14 years old the threshold of 1.777 euros per month
was rounded to 2.000 euros [54]. Finally, French language
had to be well spoken and understood.

Questionnaires and data collection

We included parent-child pairs. Data were collected via
face-to-face questionnaires administered by trained in-
terviewers at inclusion, then at 6 months and one year.
Volunteer families were interviewed at community cen-
ters, or at home in order to sign the consent form, and
complete the questionnaires. Questionnaires were
adapted from those used in the ABENA study, which
was specifically designed to be administered to disadvan-
taged groups [26]. A food frequency questionnaire was
used to describe the consumption of children and adults
in 13 main food groups (cereal products, starches, vegeta-
bles, fruits, legumes, dairy products, meats and eggs, fish
and sea-food products, fast-food and pizza, salty snacks,
sweet products, and beverages). This allowed assessing of
the frequency of their specific daily, weekly or monthly con-
sumption in each group. We relied upon French dietary
guidelines to define frequency categories of all food groups
in our population (see supplemental material) [10]. The
questionnaire did not allow for an assessment of the quan-
tity consumed in each occasion, and therefore the assump-
tion was made that each eating occasion corresponded
to a portion. The baseline questionnaire also included
information on inclusion criteria, food supply, know-
ledge on French nutritional recommendations (assessed
through 8 questions on consumption frequencies of
various food groups and drinks), living conditions, and
food security. The intervention group was also asked
about the frequency use of the vouchers and behavioural
changes regarding FV consumption in the Follow-up ques-
tionnaires, through the 4 following questions: 1) “In your
opinion, has your consumption of FV increased over the
past 12 months? ” 2) “If you didn’t use the FV vouchers,
can you tell us why? ” 3) “You did use the vouchers, but did
not increase your consumption of FV. Can you tell us
why? 7 4) “Have you modified your behaviour regarding
FV purchases? ” (purchases sites and types of FV). Every
households received a gift coupon worth 10 euros after
the interview.

Description of the intervention

Vouchers At the end of the interview, parent-child pairs
were randomly allocated in the intervention or control
group through an algorithm of random distribution
performed on a laptop. The algorithm was computed to
balance groups every 50 inclusions. Families from the
intervention group received vouchers (each voucher
worth 3 euros), that could be used to buy fresh, canned
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or frozen FV, as well as 100% fruit juices. The vouchers
were sent at household’s home by postal service every
month during a year, and could be used in large and
medium-sized supermarkets and several farmers’ markets
in Saint-Denis city. The vouchers total amount fulfilled the
cost of one serving of FV (equivalent 80 g) per day, for each
member of the family. We relied on the average price of
one kilogram of FV in France in 2014 (2.745 €) to estimate
the allocation amount [55]. Thus, the number of vouchers
sent to one household was consistent throughout the study
but differed from one household to another depending on
its size. A 2 people household received 4 vouchers (i.e. the
equivalent of 12 €) every month, while a 3 people house-
hold received 6 vouchers (i.e. the equivalent of 18 €).
Households of 4 people and more received 8 vouchers (i.e.
the equivalent of 24 €) a month. The vouchers were elec-
tronically traceable to each household thanks to a unique
barcode scanned at supermarket checkout. We were there-
fore able to keep track of the vouchers use in each family
from the intervention group.

Workshops All families, regardless of their group were
invited to participate in the nutritional education work-
shops. These latter were prepared and led by one of the
two dieticians of the study at a rate of around once a
month, in two community centre of Saint-Denis. A part
of the workshops was theoretical and aimed at increasing
the knowledge on diet and specifically on FV through ex-
change and question sessions with the dieticians. The fol-
lowing are some examples of topics that were proposed:
“balanced diet with small budget”, “Dealing with neopho-
bic behaviour of children”, “What are the various food
groups (for children)”. Otherwise, cooking workshops
were proposed, to bring new culinary skills and recipes
based on FV. Durations of workshops could vary from
one to three hours, depending on the topic and/or the
number of persons attending.

Families were informed by phone (SMS) about work-
shops which took place at the closest community centre
from their home place. Contact with families, inscrip-
tions and actual participation to the workshops have
been collected.

Statistics

Sample size calculation Sample size computation took
into account a type I error of 5% and with an expected
power of 90%. The baseline proportion of low consumers
was expected to be the same as the ABENA study, 83.9%.
The target proportion of low consumers was expected
equalling those of the general population, 61.0%. This led
to an expected number of participants of 92 in each group,
leading to a total of 184 participants. The percentage of
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people lost to follow-up was estimated to be about 40%,
leading to an expected number of participants of 300 [56].

Control group and intervention were compared accord-
ing to their baseline characteristics. Quantitative variables
were compared using Wilcoxon-Mann-Whitney tests and
qualitative variables were compared using Fisher’s exact
tests.

The proportion of low FV consumers in children (pri-
mary endpoint) and adults (secondary endpoint) between
the intervention and control groups one year after inclusion
were compared using Fisher’s exact test. FV consumer
categories were established based on the food frequency
questionnaire. Participants (adult or children) consum-
ing FV less than 3.5 times a day were considered low
FV consumers. Dietary intakes between intervention and
control groups were compared according to the French
dietary guidelines boundaries [10]. End-of-study consump-
tion frequencies were then compared between control and
intervention groups using Fisher tests. We first ran a per
protocol analysis, based solely on the households which
were followed throughout the study. Then, we performed
an intention-to-treat analysis for the FV consumption, by
replacing missing data on primary and secondary endpoints
(i.e. FV consumption status in children and adults respect-
ively) using a regression multiple imputation method (proc
mianalyze of SAS software) [57—62]. Missing data were esti-
mated conditionally on the following variables: child’s gen-
der, adult’s gender, child’s age, adult’s age, size of the family,
income level, professional status, marital status, Epices
deprivation score, parent’s place of birth, food insecurity
status, study group and FV consumption status at inclusion
in the both parent and child. Twenty data sets were gener-
ated from which a pooled analysis (univariate logistic re-
gression model) was then performed. Participants lost to
follow-up were compared to those retained in the study
after one year follow-up, according to the main characteris-
tics at inclusion.

All statistical analyses were two-tailed and the type I
error was set at 5%. All analyses were performed using
SAS software (version 9.4, SAS Institute, Cary, NC, USA)
[63], except for power calculations which were per-
formed using the G* power software [64].

Qualitative analysis

The qualitative analysis had two main objectives: 1) explore
how FV vouchers were used by the households and ques-
tion their participation in nutritional workshops, 2) under-
stand how the program modified dietary practices and
nutritional behaviours over the long-term. The qualitative
survey was conducted from March to September 2017. It
was performed through semi-directive face-to-face inter-
views, most often at home, among families from the inter-
vention group. Participants were recruited on a voluntary
basis. The number of interviews was determined using the
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data saturation method, based on the assumption that new
collected data do not bring any new element to the under-
standing of the phenomenon under study. The data were
collected by audio recording before being transcribed and
anonymized. All interviews were analysed through thematic
content analysis. For each of them, a first intuitive reading,
called “floating” reading, allowed the emergence of the
main ideas of the speeches [65]. A second reading
called “in-depth” was done, focusing on the meaning of
the discourses [66]. The analysis identified on the one
hand units of meaning called “functional units”, of
varying sizes, and on the other hand the “nucleus of
meaning” corresponding to the different units of mean-
ing [67, 68]. This allowed us to categorize the results
into: headings/Subheadings - Themes - Sub-themes -
Sub-themes - Units of meaning. The categorization of
the data was done using an inductive approach allowing
us to establish a typology of the subjects, according to
their attitudes and behaviours related to the program.

Results

Quantitative analysis

Study sample

From June 2015 to May 2016, 95 families were in-
cluded in the study. Given we faced to recruitment
difficulties, and although the recruitment period has
been extended (from 6 month initially to 12 months),
inclusions were stopped before 300 subjects. Three
participants were excluded because of missing data
on FV consumption. Finally, 92 subjects were in-
cluded (Fig. 2). Follow-up questionnaires and work-
shops ended in May 2017 (i.e. one year after the last
families were recruited).

Children aged from 6 to 10 years were more represented
than younger children, with a majority of girls. Most of
them had lunch at the school canteen. The included
adults were mostly women, aged from 21 to 57 vyears,
single-parent with up to 6 children. Most of the included
adults (67.4%) were born in a foreign country, mainly lo-
cated in Maghreb and Sub-Saharan Africa (N =29.3% for
each location). Two third (64.1%) of children were consid-
ered low consumers of FV as well as 78% of adults. Except
for the children age, control and intervention groups did
not differ on sociodemographic characteristics at inclusion
(Table 1).

One year after inclusion, 64 families responded to the
last survey, including 34 households in the “intervention”
group and 30 in the “control” group (53.1 and 46.9%, re-
spectively). Among these 64 households, 8 did not re-
spond to the 6-month questionnaire. A total of N =28
families (30.4%) were lost to follow-up. One participant
was excluded from study because of relocation during the
follow-up period.
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Fig. 2 Flowchart of the FLAM study

Fruit and vegetable consumption

One year after inclusion, the proportion of children con-
sidered as low FV consumers in the intervention group
was significantly lower than in the control group (29.4
95% CI [14.1-44.7] vs. 66.7 95% CI [49.9-83.5], p value =
0.005). This difference was not significant in adults (61.8
95% CI [45.5-78.1] and 76.7 95% CI [61.6—91.8] respect-
ively in the intervention group and in the control group
p =0.28) (Table 2). The effect sizes were estimated at
37.3% for children and 14.9% for adults.

Consumption of FV (i.e. number of servings per day,
using median (min-max)) was also compared between
the two study groups as a continuous variable, using a
Wilcoxon-Mann-Whitney test. One year after inclusion,
daily consumptions of FV were significantly higher in
the intervention group for both children (4.0 servings
(1.4-6.0) compared to 2.2 (0.9-5.0) with p value< 0.001)
and adults (3.0 servings (0.5-7.0) compared to 1.9 serv-
ings (0.1-5.0) with p value = 0.02) (data not tabulated).

Secondary criteria

Consumption according to the French dietary
guidelines Except for FV consumption, food group con-
sumption (categorized from the French Nutritional guide-
lines) at the end of the trial did not significantly differ
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according to the allocation group. Children consumption
patterns were similar to those of parents, except for the
dairy products, for which more than 50% followed the rec-
ommendations, while only 7% of parents did (Table 3).

Use of vouchers (intervention group) Out of 3614
vouchers sent to families in the intervention group, 2928
vouchers (81%) were used from the 07th September
2015 to the 31st October 2017. Most of families (N = 31
of 34 (91.2%)) reported that vouchers helped them for
increasing their FV purchases and consumption. Only 3
households reported they used the vouchers without in-
creasing their FV consumption.

Participation to workshops A total of 30 sessions were
proposed from September 2015 to June 2017. About 50
% of families (N =49 among the 95 families initially in-
cluded and therefore allowed to participate) came to at
least one workshop. The participation rate (i.e. the pro-
portion of families who came to at least one workshop
within each study group) was slightly higher in the inter-
vention group (56.5%) compared to the control group
(46.9%), but not significant (p =0.41, Fisher exact test,
data not tabulated). There was no association between
workshop attendance and changes in FV consumption in
children (p =0.79) neither in adults (p =0.58) (data not
tabulated). Children who were small consumers at one
year were as well represented (50%) as non-small con-
sumers among children who went at least once to a
workshop.

“Intention-to-treat” analysis After multiple imputation,
proportions of children consuming less than 3.5 FV per
day were 26.6% in the intervention group and 64.2% in
the control group. These proportions were 63.4 and 76.6%
in adults, respectively. Differences between intervention
and control groups resulting from the pooled analysis
showed similar p-values as the per-protocol analysis: 0.003
in children and 0.24 in adults. Comparisons between fam-
ilies lost to follow-up and other families showed no signifi-
cant difference, except for the Epices score (assessing
precarious situation), which was higher in families lost to
follow-up (64.4 +/-15.7 vs 54.5 +/- 16.5 for families who
remained in the study after one year, p = 0.01) (Table 4).

Qualitative analysis

Thirteen women participated to the qualitative survey.
Twelve out of 13 were born abroad: North Africa (5),
sub-Saharan Africa (4), Moldova (1), Haiti (1) and the
Comoros (1). All of them were single, with one or more
children (maximum of 4). They received information
about the program through: a letter (3), the municipality
of St Denis (3), the neighbourhood house (2), a neigh-
bourhood festival (2) or a poster seen in the city (1). All
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Table 1 Sociodemographic characteristics of households at inclusion according to the group (N=92)

Control group N=47 Intervention group N=45 p value*
N % N %

Child female gender 27 574 24 533 0.69
Child age (years) (mean+/-SD) 6.8 +24 8.1 +2.2 0.01
Adult female gender 47 100 44 98 03
Adult age (years) (mean+/-SD) 393 +8.2 39.8 +64 0.72
Single parent household 44 936 41 91.1 0.65
Parent’s place of birth

France' 18 383 12 26.7 0.53

Maghreb 11 234 16 356

Sub-Saharan Africa 14 29.8 13 289

Other 4 85 4 89
Total number of children in household

1 14 29.8 12 26.7 0.84

2 18 383 16 356

23 15 319 17 37.8
Household's monthly income (euros) (N =91)

<900 13 27.7 16 356 057

[900-1300[ 28 59.6 25 556

> 1300 5 106 4 89
Small FV consumers (< 3.5 servings per day)

Children 31 66.0 28 62.2 071

Adults 36 76.6 36 80.0 0.69
Lunch at school 39 86.7 40 889 0.75
EPICES Score (mean+/-SD) 54.1 16.1 61.1 16.9 0.05
Proportion of total food budget devoted to FV

< 30% 28 59.6 22 489 03

230% 19 404 23 51.1

Abbreviations: EPICES: Deprivation score ranking from 0 (the less precarious situation) to 100 (the most precarious situation). Precarious situation is defined when
EPICES score is upper than 30.17, and great precarious situation when the score is upper than 53.84; FV: fruits and vegetables;SD: Standard Deviation;
“Fisher exact tests were performed for qualitative data and Wilcoxon-Mann-Whitney tests were performed for quantitative data

fIncluding Metropolitan France and overseas departments

Missing data: Proportion of food budget devoted to FV N =5 (5.4%), other missing data were less than 5%

of the participants reported they used “all” or “almost
all” of the vouchers when the interview was performed.
Four headings were identified, leading to the following
categorization: respondents’ dietary habits; the FLAM
program process; participants’ feelings; and the impact
of the FLAM program. This first categorization led us to
a typology based on: baseline participants’ knowledge on
diet (primarily regarding FV that can be found in France,
the way they can be prepared and consumed); their
knowledge/adherence to PNNS (French Nutrition and
Health National Program) guidelines; respondents’ diet-
ary practices prior to their participation to the program;
the ways they used the vouchers and their dietary habits
during and after the program. Three profiles were identi-
fied after the categorization:

Participants with poor or no knowledge on FV (health
interest, preparation) and who did not participate to
workshops (4 participants of 13)

For these participants, the reason for participation was
mainly financial: “I don’t work, so it was a help”; “It was to
have some extra money... the vouchers helped to save
money”. They used the vouchers for products they already
knew and ate (fruit juices, compotes...) and used the saved
money to buy other food items (mainly meat, starchy
foods, milk, branded sweet products, fast food “reward”
for children) and so on:“... There are things I can’t usually
buy and that I was able to buy thanks to the saved money:
fish, meat. It helps”; “The vouchers helped me to save
money... From time to time I was able to buy pizza..”;
“I made a box with the money I was saving and the girls
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Table 2 Frequency of food servings in children at 1 year follow-up according to French dietary guidelines (N = 64)
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Total Intervention group (n = 34) Control group (n =30) p*
n % n % n %

Fruits and vegetables (per day)
< 35 30 469 10 294 20 66.7 0.005
235 34 53.1 24 706 10 333

Dairy products (per day)
<3 27 422 12 353 15 50.0 031
23 37 578 22 64.7 15 50.0

Fatty and salty products (per week)
<1 7 109 4 1.7 3 10.0 0.51
1or2 30 46.9 17 50.0 13 433
> 2 27 422 13 383 14 46.7

Sweet products (per week)
<1 8 125 3 8.8 5 16.7 0.72
[2;5[ 5 7.8 2 59 3 10.0
25 51 79.7 29 85.3 22 733

Fish and seafood products (per week)
<1 28 43.8 14 412 14 46.7 0.72
lor2 29 453 17 50.0 12 40.0
> 2 7 109 3 88 4 133

Starchy food (per day)
<3 16 250 9 26.5 7 233 1
=3 2 3.1 1 29 1 33
23 46 719 24 706 14 734

Meat, fish and eggs (per day)
<1 11 17.2 3 88 8 26.7 0.15
1or2 32 50.0 20 588 12 400
> 2 21 38 1 324 10 333

*Fisher exact test

could use it to buy a sandwich from time to time”. Al-
though these women reported increasing their consump-
tion of FV at the time of the program, no change was
observed in long-term behaviour (after the program):“I eat

”

the same way I used to do before the program)”.

Participants with little or no knowledge about FV (mode of
preparation or association between consumption and
health) and who participated to the workshops (5
participants of 13)

In this profile, the reasons for participation were
both financial and improvement of their knowledge
about FV (for instance, learning how to cook vegeta-
bles they were not used to). They used vouchers to
increase their consumption of FV, mostly by buying
new varieties they discovered during the workshops.
Participants expressed a satisfaction related to the

development of new knowledges/culinary skills: “We
learned a lot of things... I even made a cake with my
son... It was really very good”; “I learned a lot. They
gave a lot of recipes”; “The thing I liked the most
was the interventions with the dietician, I learned a
lot about new vegetables and fruits.”. These women
also shifted the budget towards other foods (meat,
starchy foods, milk, branded sweet products, fast
food “reward” for children) but also towards other
products than food (such as housing): “I was able to
put money aside for the apartment”’. After the pro-
gram ended, these participants continued to keep an
increased daily FV consumption compared to those
they used to have prior to the FLAM program: “I re-
alized that my daughter liked it... So I continue to
buy them”; “Now for the snack I give my son a fruit
or a compote”.
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Table 3 Frequency of food servings in adults at 1 year follow-up
according to French nutritional guidelines (N = 64)

Total Intervention group

n % n % n %

Control group p*

Fruits and vegetables (per day)
<35 44 687 21 61.8 23 76.7 0.28
235 20 313 13 382 7 233

Dairy products (per day)
<3 60 937 32 94.1 28 93.3 0.17
>3 4 63 2 59 2 6.7

Fatty and salty products (per week)

<1 15 234 10 294 5 16.7 0.64
lor2 38 594 20 588 18 60.0
> 2 1m 172 4 1.8 7 233

Sweet products (per week)

<1 35 547 18 529 17 56.7 0.36
[2;51 16 250 10 294 6 200
25 13 203 6 17.7 7 233

Fish and seafood products (per week)

<2 39 609 22 64.7 17 56.7 0.76
2or3 22 344 1 324 11 36.7
>3 3 47 1 29 2 6.6

Starchy food (per day)

<3 27 428 12 353 15 51.7 0.31
3 1 1.6 1 29 0 0
23 3 556 21 61.8 14 48.3

Meat, fish and eggs (per day)

<1 17209 10 294 7 241 0.21
lor2 27 429 17 50.0 10 345
> 2 19 302 7 206 12 414

*Fisher’s exact test

Participants with a baseline knowledge about FV (i.E.
understanding that FV are important for their health and
they children’s’, and knowing the PNNS guidelines) (4
respondents/13).

The reason for participation was financial and for 2 of 4
participants, there was also an interest in contributing to
this type of study in order to help society “to make a
difference”: “if it can help you, why not...”. Participants of
this profile were all from North Africa (4/4), coming from
privileged backgrounds (3/4): “I come from a middle-class
family” and/or had a higher education level (2/4). They
were involved in the neighbourhoods’ life (community
centre, parents’ associations...). They reported using the
vouchers to buy FV they knew but could not usually pur-
chase for financial reasons (for instance strawberries, rasp-
berries, organic vegetables): “I was able to buy them [the
children] vegetables they like and that I don’t usually buy...
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like red berries”. These women reported a significant in-
crease in FV consumption along the program duration (in
both quantitative and qualitative ways). The budget was
also shifted towards other food items such as fish, meat
and organic products (but not starch, milk, sweet prod-
ucts and fast food). Two women also participated in the
workshops, intending to meet the professionals and share
with the other participants. After the program ended, they
recovered their previous FV consumption (the one they
had before the program). Beyond these 3 profiles, all
women reported some difficulties in using their vouchers,
mostly because sellers were sometimes reluctant to accept
them. First, most of the women interviewed (11 of 13)
were used to buy their FV at the market, where vouchers
were not widely useable. They therefore needed to change
their food purchasing habits. In addition, it appeared that
cashiers in partner superstores were insufficiently aware of
the FLAM vouchers. This led to difficulties at the time of
payment (refusal or intervention of the manager) which
could result in a feeling of “embarrassment”, or “incon-
venience” for women: “The stores should be told that they
are obliged to take the vouchers...”; “Several times, the ca-
shiers called their superior”. It should be noticed that even
if almost all interviewees reported such type of difficulties,
women belonging to group iii (see above) seemed less
“embarrassed” by these issues, feeling more able to man-
age the situation: “When they did not want to take the
vouchers, I had the supervisor called”.

Regarding participation in collective workshops with
the dietician, one of the main difficulties related to the
schedules which did not always match with women’s
availabilities, in particular those who were working and/
or were single: “The schedules for workshops should be
reviewed. I don’t have the time to participate”; “ I wasn’t
working at the time, that's why I was able to participate.
Today, I could not”.

Discussion

This study showed a significant increase in FV consumption
in children from disadvantaged families with a one-year al-
lowance of FV vouchers compared to a control situation.
No significant difference was observed in adults. Consump-
tion of other food groups was not modified according to the
study group.

Our results though being modest, remain encouraging
and are in line with previous studies performed using
similar interventions. An English study compared three
adult groups, a “control” group (N = 64), a “nutritional ad-
vice on fruit and fruit juice” group (N = 63) and a “coupons
for fruit or fruit juice” group (N = 63). Results showed that
only the group receiving vouchers significantly increased
fruit and fruit juice consumption compared to other groups
[35]. In Dunedin, New Zealand, a randomized study of 151
volunteers, (N=81 in the intervention group), showed a
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Table 4 Comparison of the main characteristics (at inclusion) between families lost to follow-up and those maintained in the study

after one year

Families followed over one year

Families lost to follow-up

N=64 N=28
N % N % p*
Parental age (mean + std) 396 +73 395 +7.6 097
Child’s age (mean =+ std) 74 +25 76 +2.1 091
Country of birth
France 21 328 9 321 0.95
Other 43 67.2 19 67.9
Marital status
Single 58 90.6 27 96.4 067
Cohabiting 6 94 1 36
Education level
Primary school 17 266 12 429 035
Secondary school 25 39.1 10 357
College 20 312 5 179
Other 2 3.1 1 36
Occupational status
Unemployed 45 703 21 75 0.64
Working 19 29.7 7 25
Income level
900 € per month 17 27.0 5 17.9 0.06
900-1300 € per month 24 38.1 18 64.3
> 1300 € per month 22 349 5 179
Epices score (mean = std) 545 +16.5 644 +15.7 0.01
Perception of the financial situation
«lt's ok » 2 3.1 0 0 0.56
« | need to be very careful » 24 375 8 286
« It's difficult » 23 359 10 35.7
« | can't make it without debts » 15 234 10 35.7
Food insecurity
Secure 23 359 6 222 043
Food insecurity without hunger 16 25 8 296
Food insecurity with hunger 25 39.1 13 48.1
Have used food aid over the last 12 months
Yes 16 258 6 214 0.65
No 46 74.2 22 786
Number of child in the household
1 14 219 8 286 0.80
2 17 26.6 7 25
=3 33 54.6 13 464

*Fisher exact tests for all variables except for parental age and Epices score: Student test and child’s age: Wilcoxon-Mann-Whitney test; Abbreviations: std.
standard deviation; € euros; Missing data: Epices score: n=5 (5,4%);
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significant increase in overall food expenditure when
coupons were distributed. However, the vouchers were
not specifically targeting FV, but healthy foods items
[69]. In the USA, studies in the national WIC program
showed significant positive impacts of vouchers on FV
consumption, especially when strengthened by nutritional
education [34, 36, 38, 39]. In France, a randomized study
on the effect of FV vouchers on consumption among
adults was performed in the same area as FLAM study in
2008 [56]. Vouchers did not show significant positive ef-
fects on the mean consumption of FV after 6 months; but
they significantly decreased the proportion of very small
FV consumers (i.e. <1 servings a day) [56]. Due to import-
ant attrition rates, results at 9 and 12 months attrition
rates (respectively at 55.3 and 84.8%) were not available.

Non-randomized intervention studies were conducted
in England, in the context of the Healthy Start program,
in which vouchers were distributed to pregnant women
and up to 4 years of age of the child. A total of 113
volunteers reported during the focus group that they
increased quantitatively and qualitatively their FV con-
sumption through coupons [70]. A second study, con-
ducted over a 5-month period (N = 621), and using FV
prescription by medical professionals did not show any
significant effect on consumption, though the knowledge
of the slogan “Five-a-day” was increased in the population
[71]. More generally, a review performed in 2012 on the
effectiveness of subsidies in promoting healthy food pur-
chases and consumption concluded that these types of in-
terventions tended to be effective in modifying dietary
behavior [41].

Overall, these results tend to support the fact that
vouchers alone may not be sufficient to increase con-
sumption, and that the addition of nutrition education is
suitable [72]. On the other hand, Darmon and colleagues
have shown that a nutrition education appears ineffi-
cient, if not supported by a financially affordable supply
of healthy food [73]. These findings are in line with our
qualitative survey, showing that women with a baseline
poor knowledge about FV who participated in the
workshops durably modified their dietary habits. Fur-
thermore, a financial support for the entire household
is relevant (instead of children only), since parents are
primary responsible for the food choices of the entire
household, they also act as a model for their children
[71]. Our results were consistent with this assumption
since the assessment of the adherence to the PNNS
dietary guidelines showed that children’s dietary profiles
were overall similar to their parents’ (Table 2) [71, 74].
Furthermore, several works have highlighted the close
interrelationship between FV consumption in parents
and children, in both directions [71]. An evaluation
study of the “5 a day” program in Los Angeles showed
that when a mother increased her daily FV consumption,

Page 11 of 15

it had a positive impact on the consumption of entire
household [37].

Surprisingly, no significant effect of the intervention
on FV consumption has been shown in parents. However,
the considerable use of vouchers suggested that the FV
affordability in the households was increased. We assume
that parents prioritized their children consumption, giving
them the most of purchased FV, before raising their own
consumption. A possible explanation for this might be
that the number of vouchers sent did not always match
with the size of the household (maximum 8 vouchers per
month for households with 4 people or more).

A large majority of children (88%) in our study popula-
tion had lunch at school canteens, in which the nutritional
quality of foods is regulated in France [75-77]. The school
catering of Saint-Denis showed a good compliance to these
recommendations [78]. This may partly explain the signifi-
cantly higher FV consumption (Exact Fischer test p = 0.001,
data not shown) in children compared to adults at baseline.
However, though school canteens appeared to partly in-
crease children’s FV consumption, the amount provided did
not appear to compensate for an overall low consumption
(compared to the general population).

Given the results on our primary outcome after 1 year
follow-up (29.4 and 66.7% of low FV consumers in the
intervention and control group respectively), and the
number of children within each group (n=30 in the
intervention group and # = 34 in the control group), the
effect size was therefore estimated at 37.3% and the
power of the study at 31.9% [79]. According to Cohens’
thresholds regarding effect sizes (0.20 is small and 0.50
is medium), the effect sizes of the intervention can be
considered moderate in children (0.37), and small (0.15)
in adults [79].This could partly explain why no signifi-
cant result was seen in adults, despite a lower propor-
tion of small FV consumers in the intervention group
(61.8%) compared to the control group (76.7%) after one
year follow-up (Table 3). On the other hand, the results
observed in children are quite encouraging for this kind
of intervention. Compared to the study of Bihan and col-
leagues, our effect size in adults was lower (respectively
20.3% vs 14.9%). Regarding the daily consumption of FV,
Herman and colleagues found an effect size of + 3.0 serv-
ings per day between households from voucher and con-
trol groups, while this difference was at estimated + 1.8
servings in children and + 1.1 servings in adults in our
study. Burr et al. showed that the purchase of healthier
food increased by 6% during the intervention.

The attrition rate of 30.4% is much lower than those
found in a similar study previously performed by Bihan and
colleagues in the same area [56]. Moreover, it is in line with
previous interventional researches performed among simi-
lar populations. Katz and colleagues performed in2001 an
interventional study among low-income mothers with an
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attrition rate of 41% after one year duration [80]. Nicholson
and colleagues described in 2011 several retention strategies
they implemented to improve retention rates in their inter-
ventional research in a low-income urban population. Attri-
tion rates were 25% et 36% at 6 and 12 months respectively
[81]. Recruitment barriers have been explored through a
qualitative analysis [82]. Briefly, the main reasons reported
by the individuals who refused to participate in the study
were a lack of time, mistrust towards researchers and
people coming from outside the neighborhood, and trouble
with communicating with the interviewers.

Our study had some limitations. First, we used a food
frequency questionnaire to assess food consumptions
instead of a 24-h dietary recall which is usually the
gold-standard for dietary assessment. This could have
led respondents to misestimating some food consump-
tions (in particular FV), mostly due to a memorization
bias. Plus, this type of assessment does not allow asses-
sing the portion sizes [83]. Moreover, due the young
age of their child or its inability to respond to the ques-
tionnaire directly, some parents had to answer instead
of their child (N =14) which may have led to less reli-
able information. Besides, the frequency dietary ques-
tionnaire we relied on has been specifically designed to
be administered to disadvantaged groups, and was pre-
viously used in the French ABENA study performed
among food aid users [84, 85].

Another limitation pertains to the limited number of
vouchers per household. Indeed, 34.8% of households in-
cluded had at least three children. Thus, vouchers were
not fulfilling the equivalent of one portion of FV a day
for each person in these households. Sensitivity analyses
in this group (N =14) showed that there was no signifi-
cant increase in FV consumption in these families. How-
ever, caution is needed when interpreting this result
given the very low number of participants in this
sub-group. We could not totally exclude a contamin-
ation, i.e. a transfer of a part of FV vouchers towards the
families of the control group. Nevertheless, families were
included and followed separately and few have indicated
knowing each other. A contamination seems therefore un-
likely. Finally, results showed that families lost to follow-up
were more precarious than the others (Table 4). This find-
ing is in line with the literature showing that daily life diffi-
culties in such populations make them harder to reach and
follow in trials [86]. We therefore explored the intervention
effect by controlling the precariousness level of the families.
In children from high level precarious families, difference
in proportion of low FV consumers between the interven-
tion and control group was lower than in other families,
and was no longer significant (p = 0.16, data not tabulated).
This should be kept in mind before extending the measure,
in order not to worsen social inequalities, trying to reduce
them.
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The major strengths of this study were the randomized
design of the intervention and the use of face to face
interviews to collect the data. Moreover, the percentage
of participants lost to follow - up at one year was less
(30.4%) than expected, given the targeted population
[56]. This could partly be due to regular solicitations of
participants through follow-up questionnaire and work-
shops. The one-year duration of the FLAM study was
another strength, a short duration being an usual limi-
tation of such studies. It overcame the novelty effect of
the vouchers and allowed them to be incorporated in
usual purchase habits. Finally, the intention-to-treat ana-
lysis showed similar results, supporting the hypothesis of
an efficiency of the intervention.

Finally, given the results of this interventional re-
search, it is likely to consider its replication, or even its
implementation at the national level (in the line with
previous programs that were developed in the US or in
the United Kingdom). However, maintaining this pro-
gram in its current form in the long-term state seems
difficult. Indeed, it would require significant human re-
sources to handle nutritional education on such a large
scale. Though, an adaptation of the financial incentives
through a FV allowance for instance would be interest-
ing to explore.

Conclusion

The findings of this study, in line with similar researches
conducted in other countries lead to two main conclu-
sions: 1) vouchers for fruits and vegetables have been
widely used by households from the intervention group
and 2) children from the intervention group reported an
increased FV consumption after one year follow-up.
There is a strong scientific knowledge about the associ-
ation between FV consumption and health and the social
inequalities regarding their consumption in France. This
study could therefore be a basis for the implementation
of a wider public health policy planning for instance to
allocate an amount dedicated to FV towards disadvan-
taged families.

Abbreviations

95% Cl: 95% Confidence Interval; CNIL: National Commission of Data
Processing and Liberties; FAO: Food and Agriculture Organisation of the
United Nations; FV: Fruits and Vegetables; INSEE: French National Statistical
Institute; INSERM: National Institute of Health and Medical Research;

PNNS: French National Nutrition and Health Program; SNAP: Supplemental
Nutrition Assistance Program; WHO: World Health Organization; WIC: Women
Infant Children

Acknowledgements

The authors thank Claudia Chahine and Cynthia Perlin dietitians for their
important help on this work and for conducting the workshops throughout
the study. We thank all FLAM investigators: Laétitia Defoi, Anita Houeto,
Anouchka Kponou, Lysa Tagherset and Marion Genest. We thank Paul Flanzy,
Younes Essedik (computer scientists), Julien Allégre and Frédéric Coffiniéres
(data-managers).



Buscail et al. BMC Public Health (2018) 18:1065

The authors also thank the Maison de la Santé of Saint-Denis and its former
director Marjorie Painsecq, the municipal health centres of the city of Saint-Denis
(CMS du Cygne, CMS Henri Barbusse, CMS des Moulins) for their hospitality and
help, Saint-Denis neighborhood houses (Pierre Sémard, Romain Rolland, Floréal),
and all the associations that were involved in the study: APlJ association,
La maison des parents, the ludothéque Allende and the ASAFI association.
Finally, the authors thank the members of the steering committee: Dr.
Michel Chauliac (Direction Générale de la Santé), Samira Guedichi-Beaudouin
(Mairie de Saint-Denis), Benjamin Cavalli (Programme MALIN).

Funding

This work was supported by the French Ministry of Health; Santé Publique
France; APRIFEL; Région lle-De France and ARS lle-de-France. The funders
had no role the design, analysis or writing of this article.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due the agreement of strict confidentiality ensured to the
volunteers when the data were collected, but are available from the
corresponding author on reasonable request.

Authors’ contributions

CB participated to the recruitment strategy and data collection, coordinated
the conduction of the study in the field, supervised the analyses and wrote
the manuscript. AMar performed the qualitative survey, wrote the qualitative
section of the manuscript and critically revised the paper for important intellectual
content. SP analysed the data and critically revised the manuscript for important
intellectual content. JG elaborated the recruitment strategy, participated to the
data collection and critically revised the paper for important intellectual content.
PD helped in the recruitment and data collection, and critically revised the paper
for important intellectual content. PL was involved in the conception of the study,
the elaboration of the protocol, and critically revised the paper for important
intellectual content. SH participated to the conception of the study and critically
revised the paper for important intellectual content. PLM was involved in the
conception and decisions on methodology throughout the study and critically
revised the paper for important intellectual content. AMau designed and
supervised the qualitative survey and critically revised the manuscript for
important intellectual content. CJ designed research, supervised the overall study
and had primary responsibility for final content. All authors have read and
approved the manuscript.

Ethics approval and consent to participate

This study was conducted according to the guidelines laid down in the
Declaration of Helsinki and all procedures involving human subjects were
approved by the Ethics Review Committee of the National Institute of Health
and Medical Research (Institut National de la Santé et de la Recherche
Meédicale) (Inserm) IRBO0003888 under the number 15-247. Written informed
consent was obtained from all subjects. The declaration to the National
Commission of Data Processing and Liberties (Commission Nationale de
Informatique et des Libertés) (CNIL) of February 26 2015 was made under
number 1838429v0.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Equipe de Recherche en Epidémiologie Nutritionnelle (EREN), Université
Paris 13, INSERM U1153, Inra U1125, Cnam, Centre de Recherche en
Epidémiologie et Biostatistiques (CRESS) Sorbonne Paris Cité, Batiment SMBH
- 74 rue Marcel Cachin, F-93017 Bobigny cedex, France. 2Départer‘rwem de
Santé Publique, Hopital Avicenne (APHP), 125 rue de Stalingrad, F-93000
Bobigny, France. 3Laboratoire Educations et Pratiques en Santé (LEPS)
EA3412, Université Paris 13, Sorbonne Paris Cité, Campus Condorcet, 74 rue

Page 13 of 15

Marcel Cachin, F-93017 Bobigny cedex, France. “Maison de la Santé de
Saint-Denis, 6 rue des Boucheries, F-93200 Saint-Denis, France.

Received: 7 February 2018 Accepted: 26 July 2018
Published online: 28 August 2018

References

1. Dauchet L, Amouyel P, Hercberg S, Dallongeville J. Fruit and vegetable
consumption and risk of coronary heart disease: a meta-analysis of cohort
studies. J Nutr. 2006;136:2588-93.

2. Hercberg S. Le Programme National Nutrition Santé (PNNS) : un vrai
programme de santé publique. Cah Nutr Diététique. 2011;46(Supplément):
S5-10.

3. WHO | Promoting fruit and vegetable consumption around the world.
WHO. http://www.who.int/dietphysicalactivity/fruit/en/. Accessed 10 Apr
2017.

4. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et al. Fruit and vegetable
consumption and mortality from all causes, cardiovascular disease, and
cancer: systematic review and dose-response meta-analysis of prospective
cohort studies. BMJ. 2014;349 jul29 3:g4490-g4490.

5. GanY,Tong X, LiL, Cao S, Yin X, Gao C, et al. Consumption of fruit and
vegetable and risk of coronary heart disease: a meta-analysis of prospective
cohort studies. Int J Cardiol. 2015;183:129-37.

6. Latino-Martel P, Cottet V, Druesne-Pecollo N, Pierre FHF, Touillaud M,
Touvier M, et al. Alcoholic beverages, obesity, physical activity and other
nutritional factors, and cancer risk: a review of the evidence. Crit Rev Oncol
Hematol. 2016,99:308-23.

7. Miller V, Mente A, Dehghan M, Rangarajan S, Zhang X, Swaminathan S, et al.
Fruit, vegetable, and legume intake, and cardiovascular disease and deaths in
18 countries (PURE): a prospective cohort study. Lancet. 2017;390:2037-49.

8. FAO/WHO Workshop on Fruit and Vegetables for Health. Fruit and
vegetables for health report of a joint FAO/WHO workshop, 2004, Kobe,
Japan. Geneva: WHO; 2005.

9. FAO/OMS. Fruits Et Légumes Pour La Santé Rapport De L'atelier Conjoint
Fao/Oms. Food & Agriculture Org; 2014.

10.  Hercberg S, Chat-Yung S, Chauliac M. The French National Nutrition and
health program: 2001-2006-2010. Int J Public Health. 2008;53:68-77.

11. Dibsdall L, Lambert N, Bobbin R, Frewer L. Low-income consumers’ attitudes
and behaviour towards access, availability and motivation to eat fruit and
vegetables. Public Health Nutr. 2003;6 https://doi.org/10.1079/PHN2002412.

12. Rose D, Richards R. Food store access and household fruit and vegetable
use among participants in the US food stamp program. Public Health Nutr.
2004;7:1081-8.

13. Vereecken CA, Inchley J, Subramanian SV, Hublet A, Maes L. The relative
influence of individual and contextual socio-economic status on
consumption of fruit and soft drinks among adolescents in Europe. Eur J
Pub Health. 2005;15:224-32.

14.  Deschamps V, Bellin-Lestienne C, Noukpoapé A, Darmon N, Castetbon K.
Facteurs associés aux consommations alimentaires des bénéficiaires de
Iaide alimentaire: Etude ABENA. Cah Nutr Diététique. 2007;42:191-8.

15.  Giskes K, Avendano M, Brug J, Kunst AE. A systematic review of studies on
socioeconomic inequalities in dietary intakes associated with weight gain
and overweight/obesity conducted among European adults. Obes Rev.
2010;11:413-29.

16. Andreyeva T, Long MW, Brownell KD. The impact of food prices on
consumption: a systematic review of research on the price elasticity of
demand for food. Am J Public Health. 2010;100:216-22.

17. Pilgrim A, Barker M, Jackson A, Ntani G, Crozier S, Inskip H, et al. Does living
in a food insecure household impact on the diets and body composition of
young children? Findings from the Southampton Women's Survey J
Epidemiol Community Health. 2012,66:e6.

18. Darmon N, Carlin G. Alimentation et inégalités sociales de santé en France.
Httpwwwem-Premiumcomdatarevues00079960v48i550007996013000928.
2013;48:233-9.

19.  Di Noia J, Byrd-Bredbenner C. Determinants of fruit and vegetable intake in
low-income children and adolescents. Nutr Rev. 2014;72:575-90.

20. lrala-Estévez JD, Groth M, Johansson L, Oltersdorf U, Prattéla R, Martinez-
Gonzélez MA. A systematic review of socio-economic differences in food
habits in Europe: consumption of fruit and vegetables. Eur J Clin Nutr. 2000;
54:1601080.


http://www.who.int/dietphysicalactivity/fruit/en
https://doi.org/10.1079/PHN2002412

Buscail et al. BMC Public Health (2018) 18:1065

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Stables GJ, Subar AF, Patterson BH, Dodd K, Heimendinger J, MAS v D, et al.
Changes in vegetable and fruit consumption and awareness among US
adults: results of the 1991 and 1997 5 a day for better health program
surveys. J Am Diet Assoc. 2002;102:809-17.

Leather S, Dowler E. Intake of micronutrients in Britain's poorest fifth has
declined. BMJ. 1997;314:1412.

Giskes K, Turrell G, Patterson C, Newman B. Socio-economic differences in
fruit and vegetable consumption among Australian adolescents and adults.
Public Health Nutr. 2002;5:663-9.

Castetbon K, Lafay L, Volatier J-L, Escalon H, Delamaire C, Chauliac M, et al.
Le Programme National Nutrition Santé (PNNS) : bilan des études et
résultats observés. Cah Nutr Diététique. 2011;46 Supplément:S11-25.
Castetbon K, Hercberg S. Etude Nationale Nutrition Santé ENNS 2006,
Premiers résultats. http://www.ladocumentationfrancaise.fr/var/storage/
rapports-publics/074000748.pdf. Accessed 16 Mar 2017.

Grange D, Castetbon K, Guibert G, Vernay M, Escalon H, Delannoy A, et al.
Alimentation et état nutritionnel des bénéficiaires de |'aide alimentaire.
2013. http://www.social-sante.gouv.fr/IMG/pdf/26_03_13_Rap_Abena_2011_
2012_Web.pdf. Accessed 2 Mar 2017.

ANSES. Disparités socioéconomiques et alimentation chez les enfants-
Résultats d I'étude INCA 2. Maison-Alfort: ANSES; 2012. https://www.anses.fr/
fr/system/files/NUT20125a0085Ra.pdf. Accessed 20 Sep 2017

Lien N, Lytle LA, Klepp KI. Stability in consumption of fruit, vegetables, and
sugary foods in a cohort from age 14 to age 21. Prev Med. 2001;33:217-26.
Mikkild V, Rdsénen L, Raitakari OT, Pietinen P, Viikari J. Consistent dietary
patterns identified from childhood to adulthood: the cardiovascular risk in
young Finns study. Br J Nutr. 2005,93:923.

te Velde SJ, Twisk JWR, Brug J. Tracking of fruit and vegetable consumption
from adolescence into adulthood and its longitudinal association with
overweight. Br J Nutr. 2007,98:431-8.

Ambrosini GL, Emmett PM, Northstone K, Jebb SA. Tracking a dietary
pattern associated with increased adiposity in childhood and adolescence.
Obesity. 2014;22:458-65.

Choi SE, Seligman H, Basu S. Cost effectiveness of subsidizing fruit and
vegetable purchases through the supplemental nutrition assistance program.
Am J Prev Med. 2017; https.//doi.org/10.1016/j.amepre.2016.12.013.

Mensah G, Gerberding JL. 5 a day program. Centers for Disease Control and
Prevention. http://toolbox1.s3.amazonaws.com/site_0327/RegionIX_5aday_
worksR110113.pdf. Accessed 1 Mar 2017

Herman DR, Harrison GG, Afifi AA, Jenks E. Effect of a targeted subsidy on
intake of fruits and vegetables among low-income women in the special
supplemental nutrition program for women, infants, and children. Am J
Public Health. 2008;98:98-105.

Burr M, Trembeth J, Jones K, Geen J, Lynch L, Roberts Z. The effects of dietary
advice and vouchers on the intake of fruit and fruit juice by pregnant women
in a deprived area: a controlled trial. Public Health Nutr. 2007;10:559-65.
Payne GH, Wethington H, Olsho L, Jernigan J, Farris R, Klein WD.
Implementing a Farmer's market incentive program: perspectives on the
new York City health bucks program. Prev Chronic Dis. 2013;10:1-9.
Herman DR, Harrison GG, Jenks E. Choices made by low-income women
provided with an economic supplement for fresh fruit and vegetable
purchase. J Am Diet Assoc. 2006;106:740-4.

Anderson JV, Bybee DI, Brown RM, McLean DF, Garcia E, Breer ML, et al. 5 a
day fruit and vegetable intervention improves consumption in a low
income population. J Am Diet Assoc. 2001;101:195-202.

Havas S, Damron D, Treiman K, Anliker J, Langenberg P, Hammad TA, et al.
The Maryland WIC 5 a day promotion program pilot study: rationale, results,
and lessons learned. J Nutr Educ. 1997;29:343-50.

Gorham G, Dulin-Keita A, Risica PM, Mello J, Papandonatos G, Nunn A, et al.
Effectiveness of fresh to you, a discount fresh fruit and vegetable market in
low-income neighborhoods, on Children’s fruit and vegetable consumption,
Rhode Island, 2010-2011. Prev Chronic Dis. 2015;12 https://doi.org/10.5888/
pcd12.140583.

An R. Effectiveness of subsidies in promoting healthy food purchases and
consumption: a review of field experiments. Public Health Nutr. 2013;16:
1215-28.

Jensen JD, Hartmann H, de Mul A, Schuit A, Brug J. Economic incentives
and nutritional behavior of children in the school setting: a systematic
review. Nutr Rev. 2011,69:660-74.

Magnusson MB, Sjoberg A, Kjellgren KI, Lissner L. Childhood obesity and
prevention in different socio-economic contexts. Prev Med. 2011;53:402-7.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 14 of 15

Cook LT, O'Reilly GA, DeRosa CJ, Rohrbach LA, Spruijt-Metz D. Association
between home availability and vegetable consumption in youth: a review.
Public Health Nutr. 2015;18:640-8.

INRA. Les fruits et légumes dans I'alimentation. Enjeux et déterminants de la
consommation. Expertise scientifique collective. Synthese du rapport
d'expertise réalisé par I'NRA a la demande du ministére de I'Alimentation
de I'Agriculture et de la péche. Paris: INRA; 2007.

Féron V, Vincelet C, Grange D, Saunal A, Champetier A, Dalbarade M, et al.
fiche1.1 le contexte géographique et économique. Rapport ORS-lle de
France. ors-idf.org. 2016. http://www.ors-idf.org/dmdocuments/
Tabord93Mal2014_janv2015/Fiche_1-1_WEB.pdf. Accessed 11 Apr 2017.
Dossier complet-Commune de Saint-Denis (93066) | Insee. 2016. https.//
www.insee fr/fr/statistiques/20111017geo=COM-93066#tableau-REV_G1.
Accessed 29 May 2017.

Auzet L, Février M. Lapinte A. Insee Prem: Niveaux de vie et pauvreté en
France; 2007.

Revenu disponible correspondant au seuil de pauvreté selon le type de
ménage en 2014 | Insee. https.//www.insee fr/fr/statistiques/2412229.
Accessed 29 May 2017.

Féron V, Vincelet C, Grange D, Saunal A, Champetier A, Dalbarade M, et al.
fiche1.2 la population. Rapport ORS-lle de France. ORS-IDF.org. 2016. http//
www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-2_
WEB.pdf. Accessed 10 Apr 2017.

Drieux S, Martinez C, Azaroili N, Demonchy V. Familles monoparentales
franciliennes: les femmes toujours en premiere ligne face aux difficultés.
INSEE Anal lle--Fr. 2016;

Santé Publique France. Prévalence et incidence du diabete 2013. Données
épidémiologiques. santepubliquefrance fr. 2016. http://invs.
santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-
traumatismes/Diabete/Donnees-epidemiologiques/Prevalence-et-incidence-
du-diabete. Accessed 12 Apr 2017.

Ginioux C, Grousset J, Mestari S, Ruiz FMM. Prévalence de I'obésité chez
I'enfant et I'adolescent scolarisés en Seine Saint-Denis - Cairn.info. 2006.
2006;18:389-400.

Houdré C, Ponceau J, Zergat Bonnin M. Les niveaux de vie en 2012 | Insee.
https.//www.insee fr/fr/statistiques/1281348. Accessed 14 Mar 2017.
Familles Rurales. Observatoire des prix “Fruits et légumes”. Eté 2014.
Présentation, résultats et analyse. Dossier de presse. Paris: Fédération
nationale; 2014.

Bihan H, Mejean C, Castetbon K, Faure H, Ducros V, Sedeaud A, et al. Impact
of fruit and vegetable vouchers and dietary advice on fruit and vegetable
intake in a low-income population. Eur J Clin Nutr. 2012,66:369-75.

Rubin DB. Inference and missing data. Biometrika. 1976,63:581-92.

Rubin DB. Multiple imputation after 18+ years. J Am Stat Assoc. 1996;91:
473-89.

Lavori PW, Dawson R, Shera D. A multiple imputation strategy for clinical
trials with truncation of patient data. Stat Med. 1995;14:1913-25.

Yuan YC. Multiple Imputation for Missing Data : Concepts and New
Development (Version 9.0). 2014;1-13.

Schafer JL, Olsen MK. Multiple imputation for multivariate missing-data
problems: a data analyst's perspective. Multivar Behav Res. 1998;33:545-71.
Graham JW, Olchowski AE, Gilreath TD. How many imputations are really
needed? Some practical clarifications of multiple imputation theory. Prev Sci
Off J Soc Prev Res. 2007;8:206-13.

Analytics, Business Intelligence and Data Management. https://www.sas.
com/en_us/home.html. Accessed 4 Sep 2017.

Faul F, Erdfelder E, Lang A-G, Buchner A. G*power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behav Res Methods. 2007;39:175-91.

Bardin L. L'analyse de contenu. Paris: Presses Universitaires Francaises; 1977.
Muchielli R. L'analyse de contenu des documents et des communications.
Esf. 2006;

Barthes R. Introduction a I'analyse structurale des récits. Communications.
1966;8:1-27.

Paillé P, Muchielli R. L'analyse qualitative en sciences humaines et sociales.
Malakoff: Armand Colin; 2003.

Smith C, Parnell WR, Brown RC, Gray AR. Providing additional money to
food-insecure households and its effect on food expenditure: a randomized
controlled trial. Public Health Nutr. 2013;16:1507-15.

McFadden A, Green JM, Williams V, McLeish J, McCormick F, Fox-Rushby J,
et al. Can food vouchers improve nutrition and reduce health inequalities in


http://www.ladocumentationfrancaise.fr/var/storage/rapports-publics/074000748.pdf
http://www.ladocumentationfrancaise.fr/var/storage/rapports-publics/074000748.pdf
http://www.social-sante.gouv.fr/IMG/pdf/26_03_13_Rap_Abena_2011_2012_Web.pdf
http://www.social-sante.gouv.fr/IMG/pdf/26_03_13_Rap_Abena_2011_2012_Web.pdf
https://www.anses.fr/fr/system/files/NUT2012sa0085Ra.pdf
https://www.anses.fr/fr/system/files/NUT2012sa0085Ra.pdf
https://doi.org/10.1016/j.amepre.2016.12.013
http://toolbox1.s3.amazonaws.com/site_0327/RegionIX_5aday_worksR110113.pdf
http://toolbox1.s3.amazonaws.com/site_0327/RegionIX_5aday_worksR110113.pdf
https://doi.org/10.5888/pcd12.140583
https://doi.org/10.5888/pcd12.140583
http://ors-idf.org
http://www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-1_WEB.pdf
http://www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-1_WEB.pdf
https://www.insee.fr/fr/statistiques/2011101?geo=COM-93066#tableau-REV_G1
https://www.insee.fr/fr/statistiques/2011101?geo=COM-93066#tableau-REV_G1
https://www.insee.fr/fr/statistiques/2412229
http://ors-idf.org
http://www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-2_WEB.pdf
http://www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-2_WEB.pdf
http://www.ors-idf.org/dmdocuments/Tabord93MaJ2014_janv2015/Fiche_1-2_WEB.pdf
http://invs.santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-traumatismes/Diabete/Donnees-epidemiologiques/Prevalence-et-incidence-du-diabete
http://invs.santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-traumatismes/Diabete/Donnees-epidemiologiques/Prevalence-et-incidence-du-diabete
http://invs.santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-traumatismes/Diabete/Donnees-epidemiologiques/Prevalence-et-incidence-du-diabete
http://invs.santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-traumatismes/Diabete/Donnees-epidemiologiques/Prevalence-et-incidence-du-diabete
https://www.insee.fr/fr/statistiques/1281348
https://www.sas.com/en_us/home.html
https://www.sas.com/en_us/home.html

Buscail et al. BMC Public Health (2018) 18:1065

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

low-income mothers and young children: a multi-method evaluation of the
experiences of beneficiaries and practitioners of the healthy start
programme in England. BMC Public Health. 2014;14:148.

Basdevant A, Bouillot J-L, Clément K, Oppert J-M, Tounian P. Médecine et
chirurgie de I'obésité. Lavoisier: Lavoisier; 2011.

Rebnes G. La lettre scientifique de I'IFAVA (International Fruit and Vegetable
Alliance). J Pédiatrie Puériculture. 2007;20:356-8.

Darmon N, Ferguson EL, Briend A. A cost constraint alone has adverse
effects on food selection and nutrient density: an analysis of human diets
by linear programming. J Nutr. 2017;132:3764-71.

Boucher B. L'apprentissage harmonieux de I'alimentation chez I'enfant. J
Pédiatrie Puériculture. 2008;21:334-8.

Lemaire B, Longuet G, Guéant C, Baroin F, Bertrand X, Chatel L, et al. Arrété
du 30 septembre 2011 relatif a la qualité nutritionnelle des repas servis dans
le cadre de la restauration scolaire.

Cantines scolaires | Ville de Saint-Denis. http://ville-saint-denis.fr/cantines-
scolaires. Accessed 6 Jul 2017.

Recommandation nutrition - Groupe d'étude des marchés de restauration
collective et nutrition (GEM-RCN). Le portail des ministéres économiques et
financiers. https://www.economie.gouv.fr/daj/recommandation-nutrition.
Accessed 26 Sep 2017.

Etude sur I'équilibre nutritionnel dans les restaurants scolaires de 606
communes et établissements scolaires de France. UFC-Que Choisir. 2013.
http://image.quechoisir.org/var/ezflow_site/storage/original/application/
ad774738f229fff1e87d1ded3ca465b0.pdf. Accessed 12 Jul 2017.

Cohen J. Statistical Power Analysis for the Behavioral Sciences (2nd Edition).
2nd edition. Routledge; 1988.

Katz KS, El-Mohandes A, Johnson DM, Jarrett M, Rose A, Cober M. Retention
of low income mothers in a parenting intervention study. J Community
Health. 2001,26:203-18.

Nicholson L, Schwirian PM, Klein EG, Skybo T, Murray-Johnson L, Eneli |, et
al. Recruitment and retention strategies in longitudinal clinical studies with
low-income populations. Contemp Clin Trials. 2011;32:353.

Buscail C, Gendreau J, Painsecq M, Daval P, Latino-Martel P, Lombrail P, et
al. Recrutement des familles dans le projet “Fruits et légumes a la Maison”
(FLAM), une recherche interventionnelle a Saint-Denis. Montpellier. 2016:45.
https//www.lesjfn.fr/medias/content/files/Programme_final_JFN2016.pdf.
Accessed 11 Jul 2018

Feskanich D, Rimm EB, Giovannucci EL, Colditz GA, Stampfer MJ, Litin LB, et al.
Reproducibility and validity of food intake measurements from a semiquantitative
food frequency questionnaire. J Am Diet Assoc. 1993;93:790-6.

Bellin-Lestienne C, Deschamps V, Noukpoapé A, Darmon N, Hercberg S,
Castetbon K. Food consumption and position of food aid among
participants of the ABENA study, 2004-2005. Bull Epidémiologique Hebd.
2006;79-81.

Méjean C, Deschamps V, Bellin-Lestienne C, Oleko A, Darmon N, Serge H, et
al. Associations of socioeconomic factors with inadequate dietary intake in
food aid users in France (The ABENA study 2004-2005). Eur J Clin Nutr.
2010;64:¢jcn2009153.

Bonevski B, Randell M, Paul C, Chapman K, Twyman L, Bryant J, et al.
Reaching the hard-to-reach: a systematic review of strategies for improving
health and medical research with socially disadvantaged groups. BMC Med
Res Methodol. 2014;14:42.

Page 15 of 15

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://ville-saint-denis.fr/cantines-scolaires
http://ville-saint-denis.fr/cantines-scolaires
https://www.economie.gouv.fr/daj/recommandation-nutrition
http://image.quechoisir.org/var/ezflow_site/storage/original/application/ad774738f229fff1e87d1ded3ca465b0.pdf
http://image.quechoisir.org/var/ezflow_site/storage/original/application/ad774738f229fff1e87d1ded3ca465b0.pdf
https://www.lesjfn.fr/medias/content/files/Programme_final_JFN2016.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Quantitative analysis
	Study design
	Ethics
	Study population
	Questionnaires and data collection
	Description of the intervention
	Statistics

	Qualitative analysis

	Results
	Quantitative analysis
	Study sample
	Fruit and vegetable consumption
	Secondary criteria

	Qualitative analysis
	Participants with poor or no knowledge on FV (health interest, preparation) and who did not participate to workshops (4 participants of 13)
	Participants with little or no knowledge about FV (mode of preparation or association between consumption and health) and who participated to the workshops (5 participants of 13)
	Participants with a baseline knowledge about FV (i.E. understanding that FV are important for their health and they children’s’, and knowing the PNNS guidelines) (4 respondents/13).


	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

