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Abstract
Background: Consumers often do not understand nutrition labels or do not perceive their usefulness. In addition,
price can be a barrier to healthy food choices, especially for socio-economically disadvantaged individuals.
Method: A 6-month intervention combined shelf labeling and marketing strategies (signage, prime placement,
taste testing) to draw attention to inexpensive foods with good nutritional quality in two stores located in a
disadvantaged neighborhood in Marseille (France). The inexpensive foods with good nutritional quality were
identified based on their nutrient profile and their price. Their contribution to customers’ spending on food was
assessed in the two intervention stores and in two control stores during the intervention, as well as in the year
preceding the intervention (n = 6625). Exit survey (n = 259) and in-depth survey (n = 116) were used to assess
customers’ awareness of and perceived usefulness of the program, knowledge of nutrition, understanding of the
labeling system, as well as placement-, taste- and preparation-related attractiveness of promoted products. Matched
purchasing data were used to assess the contribution of promoted products to total food spending for each
customer who participated in the in-depth survey.
Results: The contribution of inexpensive foods with good nutritional quality to customers’ total food spending
increased between 2013 and 2014 for both the control stores and the intervention stores. This increase was
significantly higher in the intervention stores than in the control stores for fruits and vegetables (p = 0.001) and
for starches (p = 0.011). The exit survey revealed that 31 % of customers had seen the intervention materials; this
percentage increased significantly at the end of the intervention (p < 0.001). The in-depth survey showed that
customers who had seen the intervention materials scored significantly higher on quizzes assessing nutrition
knowledge (p < 0.001) and understanding of the labeling system (p = 0.024).
Conclusion: A social marketing intervention aimed at increasing the visibility and attractiveness of inexpensive
foods with good nutritional quality may improve food purchasing behaviors in disadvantaged neighborhoods.
Keywords: Intervention, Low-income, Nutrient profiling, Price, Social marketing, Exploratory study, Nutrition
information, Shelf labeling, Sales
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Background
European Food Information for Consumers regulations
[1] mandate nutrition declarations (energy value,
amounts of fat, saturates, carbohydrate, sugars, protein
and salt) for most pre-packed foods and allows for the
voluntary inclusion of simplified nutrition labels to make
information more visible and understandable at the time
of purchase. Several studies have attempted to identify
the nutrition labels that are the most informative and
useful to consumers. These studies mostly focused on
the perception and/or the understanding of these labels,
and were based on declarative methods (questionnaires)
[2–7]. Few studies assessed the impact of nutrition labels
on food choices, and these studies were either based on
declarative methods (questionnaires) or experimental
conditions (simulation of choices on computer/printouts) [8–10]. It is thus necessary to assess customers’
perception and understanding of nutrition labels in reallife conditions and determine the resulting impact on
actual food choices [11].
Several in-store interventions promoting healthy foods
using a simplified nutrition labeling system have now
been conducted in different countries [12–30]. Such
research suggests that many consumers pay attention to
nutrition labels and these labels can affect knowledge,
attitudes and intentions [12, 14, 15, 19–22, 25, 26], however, the effect on purchasing behaviors may be more
limited. Although some recent studies have demonstrated encouraging results on customers purchases or
store sales [23, 24, 27–30], reviews of the literature have
found more mixed results and the overall effect of nutrition labels on purchasing behaviors is inconsistent over
studies [31–33].
Several reasons may explain why nutrition information,
even when it is simplified, not always has the expected
impact. First, although many consumers have a positive
attitude towards nutrition information, it has been argued
that some consumers perceive nutrition labels as too
complicated and have a limited understanding of the
information [2, 3]. Understanding may also differ greatly
between different consumers. A study conducted in six
European countries suggests that understanding of nutrition information differs significantly between countries
[22], with high understanding found in the UK, Sweden
and Germany, and more limited understanding found in
France, Poland and Hungary. Second, food purchases are
usually influenced by many factors other than nutrition
concerns [34, 35]. Even when nutrition information is well
understood by the customers, the foods that are
recommended nutritionally can be perceived as unpalatable or unsatisfying, may not be compatible with cultural
or family standards, and may be more expensive and
require increased knowledge, skills, time and effort to prepare [36, 37]. Accordingly, interventions were more likely
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to be effective when they combined nutrition labeling with
additional intervention components to increase the visibility and attractiveness of healthy foods in stores [31–33].
These additional intervention components may be massmedia campaigns outside the store [15–17], in-store
advertising [12, 15, 17–21, 24, 27, 28], placement strategies [25, 27, 28], taste testing [14, 18–21, 28] and/or
cooking demonstrations [14, 18, 19, 21]. Third, the
decision-making processes of making purchases are
strongly affected by in-store environmental cues and time
pressure [38–40]. The average magnitude of effect
attributable to an intervention is often modest in
comparison with other factors influencing consumer
purchases such as price variations in the stores, season, or
socio-economic status of target population [13], highlighting the need for powerful evaluation designs to assess the
effectiveness of programs that operate in the context of
many other influences.
In order to develop multicomponent interventions with
understandable nutrition information in a real-world
setting, the use of marketing principles and techniques
has been increasingly advocated in the past few decades
[41–45], with the idea of using so-called “social marketing” to help positively influence behavior. Although social
marketing campaigns are developed based on evidence
from the health and behavioral literature, a key feature of
these interventions is creating clear, useful, and salient
messages by conducting preliminary exploratory research
and pre-testing material [45, 46]. This type of preliminary
research often uses qualitative data such as focus groups
and in-depth interviews to explore the values, perceptions,
aspirations, and concerns of the target population to
understand what factors reach individuals and ultimately
motivate them to change their behavior.
The lower the socio-economic status of an individual,
the less likely he or she is to understand and implement
untargeted public health information and policies, which
is suspected to contribute to the aggravation of social
inequalities in health [47]. In particular, nutrition declarations and nutrition labels are perceived as too
complex, and ethnic minority populations and populations with a low socio-economic status are less likely to
understand them [48, 49]. It is therefore necessary to
undertake campaigns that specifically target populations
with a low socio-economic status, adapting the message
to these populations and taking into account the skills it
requires to them for interpretation.
It is difficult to maintain a balanced diet on a small
budget, and can be impossible if the amount of money
dedicated to food per day and per person falls below a
certain level [50]. However, for individuals whose spending capacity falls close to, but above, this threshold, it is
possible to maintain a balanced diet by selecting foods
with good nutritional quality for their price [51]. Based
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on this premise, the OPTICOURSES project [52] was
implemented in disadvantaged neighborhoods in
Marseille (France) to attempt to improve the nutritional
quality of food purchases in populations with budgetary
constraints. The project addressed both the demand
(participatory workshops) and the supply (in-store intervention), as well as the advantages of, and the interest
in, inexpensive foods with good nutritional quality [53].
The objective of the present study was to evaluate the
OPTICOURSES in-store intervention, which combined
shelf labeling with a social marketing strategy to promote inexpensive foods with good nutritional quality.

Methods
Preliminary study

The 14th and 15th districts of Marseille are disadvantaged neighborhoods, in which 29.2 % and 28.1 % of
people, respectively, were unemployed (France: 17.0 %)
and 37.2 % and 41.3 % of people, respectively, did not
have any higher education (France: 21.8 %) in 2012 [54].
To understand the factors that motivate food purchases
in this population, we relied on results from the previous
phase of the OPTICOURSES project. This previous
phase was conducted in social centers (public locations
where inhabitants of the neighborhood tend to gather
for group activities, social support, public information,
and other purposes) located in the 14th and 15th districts of Marseille from 2012 to 2014, and involved a
series of participatory workshops on healthy eating and
shopping for healthy food on a budget [52]. In order to
gain a better understanding of the factors that promote
and inhibit healthy eating in our target population, we
conducted in-depth interviews with 16 of the workshop
participants (data not shown). Consistent with the
existing literature [55], the main conclusions from this
preliminary study were as follows:
□ Price is a major concern for this population when
making food choices, and is in fact one of the most
important determinants of food purchases.
□ Taste is also an important food choice determinant
in this population, especially when it comes to pleasing
children.
□ This population has an intuitive understanding of
the concept of a quality/price ratio, although the term
“quality” was used to describe many different aspects.
□ There is a strong association between concerns
about diet quality and cooking practices and meal
preparation in this population.
In addition to these workshops and interviews, exploratory work combining geographical and sociological
analyses in the 14th and 15th districts of Marseille
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showed that residents of these neighborhoods preferentially
shop at local discount stores for their food purchases [56].
Setting

Discount stores located in the 14th and 15th districts of
Marseille and belonging to the same retail chain (DIA)
were contacted for the intervention. These stores sell food
products at low prices, and are often relied on by local
residents as a primary, local source for food purchases.
Four stores were identified by the retail chain managers as
being comparable in terms of size, number of employees,
type of supply, whole store sales, and number of visits per
day, and were therefore selected for the intervention. Two
of the stores received a 6-month intervention (from January to June 2014) to promote inexpensive foods with good
nutritional quality, and the two other stores served as
assessment-only controls. The stores were assigned to
intervention/control arms based on schedule considerations of the retailer. Approximately 1.5 miles separated
intervention stores from each other, and the two intervention stores were separated from the two control stores of
at least 5 miles, in another district, making it very unlikely
that customers shop at both tests and control stores. All
four stores belonged to the same retail chain (DIA), had 5
to 10 employees, and had less than 1,000 square feet of
floor space. They also had similar planograms (shelf
organization), product offerings (about 3,000 items), and
prices. They were open from Monday to Saturday from
9 am to 7 pm and experienced between 200 and 300 visits
per day. These stores had also a loyalty card system
recording member-customers’ purchases.
Promoted products

Each food product on offer in the stores was matched to
a corresponding generic food in the French food composition database associated with the INCA 2 national
food consumption survey [57]. We then identified the
foods to be promoted during the in-store marketing
intervention based on three criteria. Hence, the
promoted products had to:
1. Be of “good nutritional quality”, defined as having a
SAIN/LIM ratio [51, 58] above the median for the
1,304 foods included in the INCA 2 French food
composition survey;
2. Be “inexpensive”, defined as having a selling price
below the first tertile of the mean national price of
foods from the same food category in the French
database, as previously described [59];
3. Be a “source of” at least two nutrients, according to
European regulations on nutritional claims [60].
The SAIN,LIM system was developed by Darmon
et al. [58] based on their content in protein, fiber,
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calcium, vitamin C, iron, saturated fatty acids, added
sugars, and sodium. The SAIN/LIM ratio has previously
been shown to correlate well with modeled diets that
meet a full set of nutrient recommendations [51]. Product information was obtained from the product packages
or in collaboration with the retail chain quality managers. All products meeting the three criteria were promoted. As prices were variable, the products promoted
in the two intervention stores were not strictly identical,
and also varied slightly during the 6-month intervention.
On average, 180 products from almost all food categories were selected, including items such as milk, plain
yoghurt, eggs, canned or frozen fruits and vegetables,
canned or frozen fish, soups, pulses, fruit compotes and
juices, plus approximately 90 fresh fruits and vegetables.
Intervention

The intervention was designed to meet the concerns of
the target population, which were identified during the
preliminary exploratory study. The name of the
intervention-MANGER TOP (“eating great”)-was designed to carry a positive message about food, while
remaining simple and non-institutional. The MANGER
TOP intervention consisted of three complementary
promotion strategies: 1) shelf labels for all of the products in the store that had been identified as inexpensive
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foods with good nutritional quality; 2) posters and leaflets with the MANGER TOP logo explaining the labeling
system; and 3) prime placement, a taste-testing booth,
and leaflets specifically focused on canned fish, pulses,
and eggs, as they are three food families that are known
to be inexpensive and have good nutritional quality [51].
The MANGER TOP materials have been developed in
close collaboration with an advertising agency. The creative department defined messages and communication
materials that meet the objectives of the intervention,
seeking them to be adapted to the context and the target
populations. As consumers often do not use nutrition
information in a real-world setting, the intervention
tools were based on positive aspects such as appetizing
pictures of foods, preparation tips and recipes, together
with simplified nutritional information (see Fig. 1). The
overall objective was to increase the visibility and
attractiveness of inexpensive foods with good nutritional
quality. There were no reductions in the price of the
promoted products. All of the intervention materials
were improved after a pre-test that was conducted with
a group of residents from the neighborhood. The intervention materials were introduced on a gradually
increasing basis to gain momentum in the awareness of
customers. The visual identity of MANGER TOP
campaign was introduced in January 2014 while the

Fig. 1 Elements of the intervention. a MANGER TOP logo, b Shelf labeling system for promoted foods, c In-store posters of MANGER TOP
intervention, d In-store taste-testing booth of MANGER TOP recipes
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labeling system started in February, and the taste-testing
booth was initiated in April. This was made to revive
customers’ awareness and interest for the MANGER
TOP program and to avoid boredom feeling towards the
intervention materials after the first months.
The intervention strategies were developed in consultation with the store operators and retail chain managers
in order to ensure consistency with the stores’ constraints and opportunities. However, the store staff was
not involved in the implementation of the intervention,
which was totally performed by the research team, which
was regularly in the stores to install, follow up, and
adapt the intervention materials, and could therefore
answer customer questions. The intervention was evaluated through purchasing data analysis, as well as exit
surveys and in-depth surveys admistrated to the store
customers (see Table 1).
Purchasing data

Detailed monthly purchasing data for membercustomers (n = 11,281) were collected from the two
intervention stores and the two control stores during the
intervention period (January to June 2014) and in the
year preceding the intervention (January to June 2013).
Data from 2013 and 2014 were collected during the
same months, avoiding any potential seasonal effect.
Only customers who had made 100 % of their loyalty
card recorded purchases in the same store (among the
four stores) and who purchased at least one food product during each of the two periods (2013 and 2014) were
selected, resulting in a sample size of 6,625 customers.
Exit surveys and in-depth surveys

During the final two months of the intervention period,
we conducted exit surveys and in-depth surveys with
customers leaving the two intervention stores. The exit
surveys and the in-depth surveys were administered at
the intervention stores in two independent groups of
customers. To obtain a cross-section of all potential
shopper profiles, the surveys were conducted on several
different days and at several different times. The indepth survey questionnaires were co-built and validated
with a committee of experts in sociology and public
health. The questions were inspired by the psychosocial
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variables measured by Gittelsohn and al. [26, 61] and the
conceptual model proposed by Grunert and al. for
studying effects of nutrition labels on consumers [3].
These questions were translated into French and
adjusted to the objectives of our study. The in-depth
survey questionnaires went through several versions,
were pre-tested with 21 customers and adapted for a
low literacy population.
All customers leaving the store were approached and
asked to complete an exit survey, which took approximately 2 min to complete. For the in-depth survey all
customers leaving the store were approached, but only
member-customers aged 18 years or more and speaking
French could participate. On one day of survey, approximately 80 to 100 customers were approached. Of these,
about 50 % did not meet the criteria (no loyalty card or
under 18), about 25 % refused to participate (lack of
time or other reasons), and about 25 % participated to
the survey; each survey lasted approximately 15 min,
and the member-customers received a €10 voucher (that
they can use in the store or in others stores) as an incentive for participation.
Primary outcome measures
Purchasing data

The food products were classified according to six food
categories: fruits and vegetables (such as fresh or processed vegetables, fresh or processed fruits, fruits juices,
nuts, and soups), starches (such as breakfast cereals,
legumes, breads, potatoes, pasta, and rice), meat/fish/
eggs (including deli products), mixed dishes and sandwiches, dairy products (such as cheese, milk, and fresh
dairy products) and other. The “other” food category
included foods for which very few products were
promoted, mainly due to having a SAIN/LIM ratio lower
than the median; these included fatty/salty/sugary products, fat products, seasonings, water, and other
beverages. Fresh fruits and vegetables that benefited
from one-time, limited discounts were not promoted.
For each member-customer in control stores and in
intervention stores, we calculated the contribution of
promoted products to the total spending on food and to
the spending by food category for the intervention
period (2014) and the baseline period (2013). If the

Table 1 Summary of the evaluation protocol
Method

Duration

Place

Period

Sample

Customers

Purchasing data

-

2 intervention stores and
2 control stores

January to June 2013 (baseline) and
January to June 2014 (intervention)

6625 customers

Member-customers only, making
100 % of their purchases in the
same store, with at least one
purchase during baseline and
during intervention

Exit surveys

2 min

2 intervention stores

May-June 2014

259 customers

All customers

In-depth surveys

15 min

2 intervention stores

June 2014

116 customers

Member-customers only
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customer did not purchase any product within a food
category during a particular year, we treated this as a
missing value. Purchasing data from January were excluded
because the labeling system was not yet fully in place.
Exit surveys

A total of 259 individual exit surveys were conducted
over three periods of time (April 29 to May 15, May 19
to June 12, and June 13 to 24) in the two intervention
stores. During the survey, customers were asked if they
had seen the intervention materials as they were shopping at the store (awareness of the program) and if they
considered such a program to be useful (perceived
usefulness of the program).
In-depth surveys

A total of 144 in-depth surveys were conducted from May
20 to June 26 in the two intervention stores. We used
loyalty card numbers, which were collected during the
survey, to match the customers’ survey responses to their
purchasing data. Twenty-eight customers could not be
matched with their purchasing data and were excluded
from the sample, leaving a final sample size of 116
customers. During the survey, customers were asked if
they had seen the intervention materials as they were
shopping at the store (awareness of the program) and if
they considered such a program to be useful (perceived
usefulness of the program). They also took a quiz assessing their knowledge of nutrition and a quiz assessing
their understanding of the labeling system. In addition, we
showed each customer eight promoted products and
asked if these products were easy to find in the store
(placement-related attractiveness), if they considered these
products to be appetizing (taste-related attractiveness),
and if they would be able to prepare a meal with these
products (preparation-related attractiveness). We summarized the answers to the quizzes and the questions on attractiveness using a scoring system, with a score on 100
for each of the following outcomes: knowledge of nutrition, understanding of the labeling system, placementrelated attractiveness, taste-related attractiveness, and
preparation-related attractiveness. For each customer, we
used the matched purchasing data from their loyalty cards
to calculate the contribution of promoted products to
total food spending during the intervention, as well as
shopping profile variables (frequency of shopping at the
store, average spending in the store per month, average
spending in the store per visit). We also collected sociodemographic information.
Statistical analysis
Purchasing data

The average contribution of promoted products to the
total spending on food, overall and by food category,
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were compared based on the type of store (intervention/
control) and year (2013/2014) using a generalized linear
mixed model. Each model included fixed effects for year
(2013/2014), type of store (intervention/control), and
store (four stores), which was treated as a nested effect
within the type of store. The interactions between the
type of store and year, as well as between the individual
store and year, were also taken into account in the
model. The interaction between the type of store and
year allowed us to test whether the variation in the contribution of promoted products to overall purchases
between 2013 and 2014 differed between the intervention
and control stores, and therefore whether the intervention
had a specific impact. A random effect for customer was
included by using an unstructured covariance matrix,
which accounted for the annual repeated measures.
Exit surveys

The χ2 test was used to analyze differences in customers’
awareness and perceived usefulness of the program between the two intervention stores and between three different survey periods, all of which started when all the
marketing materials were in place (April 29 to May 15,
May 19 to June 12, and June 13 to 24).
In-depth surveys

Fisher tests were used to analyze differences in customers’ awareness and perceived usefulness of the program (categorical variables) based on socio-demographic
characteristics and shopping profiles. Differences in customers’ scores and spending on promoted products
(continuous variables) based on socio-demographic
characteristics and shopping profiles were analyzed by
one-way ANOVAs. One-way ANOVAs were also performed to determine whether the continuous variables
(scores and spending on promoted products) were associated with customers’ awareness and perceived usefulness of the program. We also performed the KruskalWallis nonparametric test on skewed data to confirm
the ANOVA findings. Pearson correlation tests were
conducted to determine whether spending on promoted
products correlated with the scores.
Analysis of the purchasing data was performed using
SAS version 9.4 (SAS Institute), and the other analyses
were performed using R version 3.1. All tests were based
on a 0.05 significance level.

Results
Purchasing data

As shown in Table 2, the average contribution of inexpensive foods with good nutritional quality to customers’
total spending on food reached around 20 % in both the
control and intervention stores. This contribution increased between 2013 and 2014 in both the control and
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Table 2 Impact of the intervention on the purchases of inexpensive foods with good nutritional quality
Food category

Control stores
(n = 3974)

Intervention stores
(n = 2651)

P year

P type of store

P-interaction
year*type of store

2013

2014

2013

2014

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

All

21.4 (12.0)

22.0 (13.8)

20.0 (11.7)

21.4 (14.7)

<0.001

<0.001

0.235

Fruits and vegetables

50.7 (18.9)

52.4 (21.5)

48.3 (20.7)

52.5 (24.1)

<0.001

<0.001

0.001

Starches

28.7 (26.0)

29.8 (28.1)

25.7 (24.6)

29.8 (29.3)

<0.001

0.000

0.011

Meat/Fish/Eggs

15.0 (23.0)

14.7 (24.9)

22.4 (29.9)

22.2 (32.1)

0.006

<0.001

0.363

Mixed dishes and sandwiches

1.2 (6.6)

1.3 (6.2)

1.3 (6.8)

1.7 (8.7)

0.009

0.031

0.056

Dairy products

19.5 (21.2)

19.8 (23.1)

23.1 (23.5)

22.7 (26.6)

0.867

<0.001

0.363

Others

0.4 (2.3)

0.6 (4.2)

0.6 (3.1)

0.8 (4.4)

0.015

0.010

0.297

Average contribution (%) of inexpensive foods with good nutritional quality to the total spending on food of member-customers, overall and by food category.
Purchases of promoted products were compared based on the type of store (intervention/control) and year (2013/2014) using a generalized linear mixed model

the intervention stores (by 0.6 % and 1.4 %, respectively). There was no significant difference in the
overall increase depending on the type of the store
(p = 0.235 for the year/type of store interaction).
However, the increase in purchases of inexpensive
foods with good nutritional quality among fruits and
vegetables and among starches was significantly
greater in the intervention stores compared to the
control stores (p = 0.001 and p = 0.011, respectively,
for the year/type of store interaction), which suggests
that the intervention had a positive impact on purchases for these two food categories. In fact, for these
two food categories, baseline differences in purchases
were observed between control and intervention storeswith significantly higher contributions of inexpensive
foods with good nutritional quality in the control
stores-but the differences no longer persisted after the
intervention, showing the positive impact of the intervention on the purchase of promoted products. No
significant differences were observed in the increase in
purchases from the other food categories based on the
type of store.
Exit surveys
Customers’ awareness of the program (data not shown)

In the exit surveys, 15 % of customers spontaneously
mentioned that they had seen the intervention materials (spontaneous awareness), and an additional 16 %
of customers recognized the materials after they were
shown one of the intervention posters (aided awareness), resulting in a total awareness of 31 %. This
percentage was significantly higher during the two
last survey periods compared to the first survey
period (p < 0.001): 24 % of total awareness for the
first period (April 29 to May 15), and 35 % of total
awareness for the two last periods (May 19 to June
12 and June 13 to June 24). No significant difference
was observed between the two intervention stores.

Customers’ perceived usefulness of the program (data not
shown)

After a brief explanation of the labeling program, 60 %
of customers in the exit surveys replied that such a program could be useful when making purchases. This
percentage was significantly higher in the last survey
period compared to the first two survey periods (p <
0.001): 51 % of perceived usefulness for the first
period (April 29 to May 15), 56 % of perceived usefulness for the second period (May 19 to June 12),
and 74 % of perceived usefulness for the third period
(June 13 to June 24). No significant difference was
observed between the two intervention stores.
In-depth surveys
Customers’ awareness of the program (data not shown)

In the in-depth surveys, 19 % of customers spontaneously mentioned that they had seen the intervention
materials (spontaneous awareness), and an additional
25 % of customers recognized the materials after they
were shown an intervention poster (aided awareness),
resulting in a total awareness of 44 %. This percentage
was significantly higher when the customers shopped at
the intervention store more frequently (p = 0.037): 32 %
of total awareness for customers shopping less than once
a month in the store, 36 % of total awareness for customers shopping two to four time a month in the store,
and 68 % of total awareness for customers shopping
more than four times a month in the store. No significant differences were observed across other sociodemographic characteristics or shopping profiles.
Customers’ perceived usefulness of the program (data not
shown)

After being provided with a brief explanation of the labeling program, 92 % of customers in the in-depth surveys replied that such a program could be useful when
making purchases. No significant differences were
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observed across socio-demographic characteristics or
shopping profiles.
Customers’ knowledge of nutrition

As shown in Table 3, customers who were aware of the
intervention scored significantly higher for knowledge of
nutrition, with a significant difference between spontaneous awareness and aided awareness (p < 0.001).
Customers’ understanding of the labeling system

As shown in Table 3, customers who were aware of the
intervention and customers who considered the intervention to be useful scored significantly higher on understanding the labeling system (p = 0.024 and p = 0.007,
respectively). Understanding the labeling system also
correlated positively with knowledge of nutrition (p = 0.020,
r = 0.22; data not shown).
Attractiveness of promoted products

As shown in Table 3, the score measuring the tasterelated attractiveness of promoted products was significantly higher among older customers (p = 0.009) and customers in higher socio-professional categories (p = 0.028).
The score measuring the preparation-related attractiveness of promoted products was significantly higher among
women (p = 0.036) and customers who shopped two to
four times a month at the store (p = 0.013).
Customers’ purchases of promoted products

As shown in Table 4, the mean contribution of promoted products to total food spending among customers
in-depth survey was 13.6 %. This percentage was significantly higher among customers with food insecurity (p
= 0.002) and customers who spend between 20 and 50
euros per month at this store (p = 0.044), and was significantly lower among customers who shopped less
than once a month at the intervention stores (p = 0.036).
The contribution of promoted products to overall
spending on food was also positively correlated with the
score measuring the placement-related attractiveness of
promoted products (p = 0.003, r = 0.27; data not shown)
but no significant correlations were observed between
customers’ purchases of promoted products and the
scores measuring the preparation-related attractiveness
or taste-related attractiveness (data not shown).

Discussion
Our results showed that a 6-month intervention combining shelf labeling with marketing strategies to promote inexpensive food products with good nutritional
quality increased awareness and understanding of the
nutrition labeling system in people from disadvantaged
neighborhoods and had a significant impact on purchases of some food categories.
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Analysis of the purchasing data revealed that the
MANGER TOP intervention did not have a significant
impact on customers’ total food purchases, but did have
a positive effect on purchases of fruits and vegetables
and starches. This result, even though it only applies to
two out of six food categories, is very encouraging in
view of the difficulty in changing purchasing behavior
during a 6-month in-store intervention. A review of the
literature clearly shows that interventions are more likely
to have an impact on sales the longer they last [32]. The
positive effect on purchases observed in our study is
consistent with previous research showing that interventions that include additional promotional activities are
the most effective in modifying purchasing behavior
[31–33].
The purchases of inexpensive foods with good nutritional quality accounted for approximately 20 % of food
purchases on average. In a subset of customers for which
we matched purchasing data with responses to in-depth
survey, the contribution of promoted products tot total
food spending was significantly higher in customers experiencing food insecurity. Indeed, our preliminary study
showed, consistent with previous research in populations
with a low socio-economic status [55], that price is a
major determinant of food choices for residents of the
14th and 15th districts of Marseille. It is therefore not
surprising that the promoted products, which we selected partly because they were inexpensive, already
accounted for a non-negligible part of the purchases
made by the customers included in our study. Our results therefore highlight the need to consider economic
concerns in future studies of nutrition labeling in low
socio-economic status populations.
According to our exit survey, 31 % of customers were
aware of the labeling system, half of which exhibited
spontaneous awareness. As expected, this percentage
was higher among the member-customers who participated in the in-depth survey, and increased at the end of
the intervention. This result emphasizes the importance
of time, as well as differences in customer responsiveness when introducing a nutrition label, just as when
launching a new product or service [62]. A longer intervention with an advertising plan adapted to different
segments of the population may be needed to exert
more substantial effects on purchases. Moreover, the
communication tools were only present inside the store,
and the labeling system was hung on shelves, which prevented customers from becoming accustomed to the
labeling system outside of the store setting. On-pack
labeling and multi-channel communication, including
TV/radio/online campaigns, would probably have helped
to spread and strengthen the message, as is the case for
promoting brands [63, 64], and we believe that future
studies should closely examine these factors.

Total

Sample

Knowledge of nutrition

(n = 116)

Mean (SD)

116

62.8 (20)

Sex

P

Understanding of
the labeling system

P

Mean (SD)

P

Mean (SD)

79.4 (15)
0.310

Placement-related
attractiveness

P

Mean (SD)

85.7 (22)
0.319

Taste-related
attractiveness

68.5 (20)
0.258

0.036

Female

91

63.7 (20.6)

80.1 (14.9)

84.5 (23.5)

52.1 (12.7)

70.6 (19.0)

Male

25

59.2 (15.8)

76.8 (13.5)

90.0 (14.0)

55.5 (15.7)

61.0 (23.5)

29

69.0 (18.2)

Age
20–40 years

0.084

0.669
79.3 (13.6)

0.401
89.2 (20.5)

0.009
48.3 (6.9)

0.597
65.9 (20.6)

40–60 years

51

58.8 (18.9)

78.2 (16.6)

86.3 (19.2)

51.3 (14.3)

70.6 (19.2)

More than 60 years

36

63.3 (21.1)

81.1 (12.6)

81.9 (26.1)

58.5 (14.4)

67.7 (22.0)

One

26

63.1 (20.2)

Two or more

90

62.7 (19.7)

Adults at home

0.926

Children at home

0.948
79.2 (15.2)
79.4 (14.6)

0.180

0.522
82.7 (28.3)

0.631
51.7 (13.8)

86.5 (19.8)
0.701

0.089
74.5 (23.0)

53.1 (13.3)
0.947

66.8 (19.3)
0.283

0.175

No child

45

64.9 (18.2)

80.7 (14.4)

85.8 (23.2)

55.0 (15.1)

64.2 (22.1)

One or two

47

58.7 (20.6)

78.1 (16.6)

86.2 (20.2)

52.3 (11.4)

70.7 (18.8)

Three or more

24

66.7 (20.1)

Food insecurity

79.6 (10.8)
0.924

84.4 (23.4)
0.845

49.7 (13.6)
0.333

72.4 (19.1)
0.863

0.295

Yes

19

63.2 (15.3)

80.0 (10.0)

90.1 (18.0)

53.3 (14.0)

73.0 (22.5)

No

97

62.7 (20.5)

79.3 (15.4)

84.8 (22.6)

52.7 (13.3)

67.7 (19.9)

42

65.7 (19.9)

77.4 (14.7)

89.9 (19.0)

49.0 (10.3)

68.2 (20.3)

Occupational status
Unemployed, disabled, student

0.279

0.346

0.350

0.028

0.967

Lower socio-professional category

30

57.3 (17.2)

78.0 (15.6)

81.7 (21.5)

51.5 (14.2)

68.3 (20.2)

Upper socio-professional category

12

60.0 (19.1)

85.0 (16.8)

88.5 (15.5)

56.8 (16.1)

66.7 (21.5)

Retired

32

65.0 (21.6)

Frequency of shopping at the store

81.3 (12.6)
0.792

82.8 (27.1)
0.877

57.6 (13.9)
0.579

69.9 (21.0)
0.142

0.013

Less than once

19

65.3 (22.9)

80.5 (11.3)

89.5 (12.0)

55.6 (9.1)

67.1 (19.2)

Two to four times

66

61.8 (21.0)

79.5 (15.0)

82.4 (26.4)

50.8 (12.7)

72.9 (20.6)

More than four times

31

63.2 (14.7)

Average spending in the store / month

78.4 (15.9)
0.303

90.3 (13.6)
0.649

55.4 (16.4)
0.169

P

Mean (SD)

52.8 (13)
0.143

Cooking-related
attractiveness
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Table 3 In-depth survey: knowledge in nutrition, understanding of the labeling system, and attractiveness of promoted products

60.1 (18.1)
0.851

0.786

28

68.6 (20.7)

77.1 (14.4)

87.1 (18.2)

54.0 (10.7)

69.6 (21.6)

37

60.5 (19.7)

78.9 (14.9)

85.5 (21.8)

52.4 (11.9)

67.9 (22.7)

Between 50€ and 100€

22

59.1 (21.8)

79.5 (17.6)

77.3 (28.0)

54.0 (15.7)

71.6 (22.2)
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Less than 20€
Between 20€ and 50€

More than 100€

29

62.8 (16.7)

Less than 10€

21

68.6 (19.6)

76.0 (14.3)

86.3 (14.7)

53.6 (9.2)

63.1 (23.2)

Between 10€ and 20€

46

60.9 (17.9)

78.0 (16.3)

85.6 (22.0)

53.0 (13.7)

68.2 (20.5)

More than 20€

49

62.0 (21.3)

82.0 (12.9)

85.5 (24.5)

52.3 (14.8)

71.2 (18.8)

Spontaneous

22

77.3 (15.5)

82.7 (14.5)

87.5 (20.8)

52.6 (12.9)

75.0 (20.4)

Aided

29

61.4 (18.5)

84.1 (14.3)

87.9 (20.7)

51.9 (12.1)

65.1 (20.1)

No

65

58.5 (19.5)

76.2 (14.2)

84.0 (22.9)

53.3 (14.3)

67.9 (20.2)

107

63.2 (19.8)

Average spending in the store / visit

0.317

Awareness of the program

90.9 (19.2)
0.225

<0.001

Perceived usefulness of the program
Yes

82.1 (12.4)

0.617

0.024

0.686

0.314

0.903

0.608
86.0 (21.9)

65.9 (14.1)
0.930

0.666

0.007
79.6 (14.3)

51.3 (16.0)

0.212

0.397
52.9 (12.9)

0.229
69.5 (19.9)

No

4

55.0 (10.0)

60.0 (14.1)

75.0 (33.9)

45.3 (15.6)

53.1 (37.3)

I don’t know

5

60.0 (24.5)

90.0 (10.0)

87.5 (8.8)

57.5 (22.3)

60.0 (5.6)

Mean score (/100) of customers’ answers to a quiz assessing their knowledge in nutrition, to a quiz assessing their understanding of the labeling system, and to questions on attractiveness of promoted products.
Differences in scores were analyzed based on socio-demographic characteristics, shopping profiles, and based on awareness and perceived usefulness of the program using one-way ANOVAs
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Table 3 In-depth survey: knowledge in nutrition, understanding of the labeling system, and attractiveness of promoted products (Continued)
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Table 4 In-depth survey: purchases of promoted products
Sample

Contribution of promoted
products to total food spending

(n = 116)

Mean (SD)

116

13.6 (8.2)

Female

91

13.4 (8.1)

Male

25

14.3 (8.7)

20–40 years

29

14.5 (10.4)

40–60 years

51

12.6 (7.3)

More than 60 years

36

14.3 (7.5)

One

26

12.8 (11.1)

Two or more

90

13.8 (7.2)

No child

45

12.3 (8.2)

One or two

47

13.3 (9.2)

Three or more

24

16.8 (4.9)

Yes

19

18.8 (9.8)

No

97

12.6 (7.5)

Total
Sex

0.632

Age

0.527

Adults at home

0.591

Children at home

0.089

Food insecurity

0.002

Occupational status

0.156

Unemployed, disabled,
student

42

15.4 (9.1)

Lower socio-professional
category

30

11.2 (7.2)

Upper socio-professional
category

12

12.0 (7.6)

Retired

32

14.1 (7.7)

Less than once

19

9.2 (7.8)

Two to four times

66

14.6 (7.9)

More than four times

31

14.1 (8.5)

28

11.8 (9.2)

Frequency of shopping at the store

0.036

Average spending in the store / month
Less than 20€

0.044

Between 20€ and 50€

37

16.7 (10.1)

Between 50€ and 100€

22

12.7 (4.9)

More than 100€

29

12.0 (5.2)

21

16.1 (11.8)

Average spending in the store / visit
Less than 10€

P

0.059

Between 10€ and 20€

46

14.6 (7.9)

More than 20€

49

11.6 (6.0)

Awareness of the program

0.405

Spontaneous

22

15.4 (6.0)

Aided

29

12.2 (9.6)

No

65

13.6 (8.1)

Yes

107

13.4 (7.9)

No

4

19.2 (14.7)

I don’t know

5

14.4 (9.6)

Perceived usefulness of the program

0.375

Average contribution (%) of promoted products to the total spending on food of member-customers. Differences in purchases of promoted products were analyzed based on socio-demographic characteristics, shopping profiles, and based on awareness and perceived usefulness of the program using one-way ANOVAs
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Our in-depth survey also showed that customers’
awareness of the intervention was positively associated
with their knowledge of nutrition and understanding of
the labeling system, suggesting that customers who were
aware of the MANGER TOP intervention were also
aware of nutrition concerns in general. These results are
consistent with findings from Grunert et al., who
showed that customers’ knowledge of nutrition plays a
major role in awareness and understanding of a
nutrition labeling system [3]. Future research should
consider segmenting the population to take into account
differences in knowledge of nutrition and differences in
responsiveness to nutrition labels, and to adapt the
intervention tools and messages to these different target
populations.
When looking at the scores we developed to evaluate
attractiveness of promoted products, we did not identify
any significant association between customers’ purchases
of promoted products and their taste-related or
preparation-related attractiveness scores (which were
instead associated with socio-demographic characteristics such as age or gender). However, we found that
customers’ purchases of promoted products were
positively associated with their placement-related
attractiveness score, highlighting the importance of store
architecture in purchasing behavior. Indeed, in-store
purchasing behavior is rarely based on an evaluative
process of the customer who takes into account nutrition, price, taste, or preparation concerns. It has been
widely demonstrated that the store environment and the
time available for shopping have a strong impact on
shopping behaviors, which can lead to both failure to
make the intended purchases and impulse buying [65–67].
It is noteworthy that this seems to be also the case for
inexpensive foods with good nutritional quality. To
promote healthy foods in a supermarket setting, future
interventions should not only take into account nutrition,
price, taste, and preparation concerns, but also explore
nudge theory in store setting to influence shoppers’ food
choices [68].

Strengths and limitations
This study is not without limitations. First, only four
grocery stores were included in the study. In fact, the social marketing approach required regular attendance of
the research team in the stores to implement the intervention by installing, following up and adapting the
intervention materials, ie shelf labels, posters, leaflets,
prime placement, taste-testing booth. To maintain the
desired level of quality for this intervention, we could
not extend it to more than two intervention stores and
two control stores. Second, we could not compare the
stores based on quantitative data. Indeed, we did not
have access to any quantitative data from the stores
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(size, number of employees, whole store sales, number
of visits per day) as the retail chain managers considered
them as critical. We thus relied on the retail chain managers who selected the stores for us and assigned them
to intervention/control arms. Third, we could not know
whether the intervention store customers and control
store customers were comparable or not. Since in-depth
surveys were not administered at the control stores, we
had demographic data, shopping profiles, and knowledge
of nutrition from intervention stores customers only.
We thought we could collect demographics from both
intervention stores and control stores customers with
the loyalty cards, but it appeared that customers rarely
fill the registration form when they subscribe to the loyalty program. Demographic data, shopping profiles, and
knowledge of nutrition from the customers would have
be helpful to compare populations from the two groups,
especially since we observed baseline differences in purchases of inexpensive foods with good nutritional quality
between intervention and control stores. Fourth, we
selected only member-customers for purchasing data
analysis and in-depth surveys. Using data from loyalty
card was the only way for us to get purchasing data at
the individual level and to track purchases over time.
Therefore, this resulted in sample sizes (6,625 customers
for the purchasing data analysis and 144 customers for
the in-depth survey) and findings may not be applicable
to non member-customers.
Despite these limitations, strengths should also be
noted. First, we have assessed the impact of the MANGER TOP on purchases at the customer level rather
than on sales at the store level. This seemed to us more
relevant since the objective of the intervention was to
improve customers’ purchasing behaviors rather than increasing stores sales of promoted products. Second,
using data from the loyalty cards allowed us to track
customers’ purchases from one year to another. We
could thus compare customers’ purchases based not
only on the type of store (intervention/control) but also
the year (2013/2014). In contrast to a time-series
estimate or a cross-section estimate, this statistical technique called « difference in differences » is intended to
mitigate the effects of extraneous factors, and mimics an
experimental research design using observational study
data. Third, we were able for a subset of customers to
match the purchasing data with their responses to questions posed as part of the in-depth survey. This allowed
us to link purchasing behaviors with other individual
variables such as demographic data, shopping profiles,
and knowledge of nutrition. Fourth, we sought to measure the impact of MANGER TOP on customers through
other indicators than only purchasing data, including
awareness and perceived usefulness of the program, as
well as understanding of the labeling system and
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attractiveness of promoted products. We also distinguished spontaneous awareness from aided awareness to
draw attention to subconscious responsiveness, as it is
well documented in the marketing literature [69]

Conclusion
Our study demonstrated the effectiveness of a shelflabeling intervention aimed at increasing the visibility
and attractiveness of inexpensive foods with good nutritional quality in disadvantaged neighborhoods. The
MANGER TOP intervention not only increased customers’ purchases of promoted products from two food
categories, namely fruits and vegetables and starches,
but also raised awareness of the labeling system over
time and reached some customers by improving their
understanding of the labeling system. These positive results may be due to the marketing strategy principles
that were included in the development of the intervention, and could be further improved with a longer intervention time and on-pack labeling to exert significant
effects on purchases.
Acknowledgements
We gratefully acknowledge the scientists, dieticians, project manager and
assistants who helped carry out the MANGER TOP study. We especially thank
Hind Gaigi, Manon Colard, Virginie Chabert, and Marion Tharrey. We also
gratefully acknowledge the store operators and retail chain managers who
hosted the intervention and assisted the implementation, and we thank all
the customers who participated in this study.
Funding
This work was funded by the Regional Health Agency in Provence Alpes
Côtes d’Azur (ARS PACA), the French National Cancer Institute (INCA) and
the French Fund for Food and Health (FFAS). The funding bodies had no
role in the protocol design, analysis and interpretation of the data, writing
the manuscript, or the decision to submit the manuscript for publication.
Availability of data and materials
The raw data collected for this study cannot be shared for confidentiality
reasons, as the retail chain managers consider them as critical.
Authors’ contributions
ND and SR were responsible for the development of the design and the
protocol of the study. CD conducted the in-store intervention. AG: conducted the literature review, collected, analyzed and interpreted the data,
and drafted the manuscript. MM and RG analyzed and interpreted the data.
ND, SR, ND, DT and CD were involved in the interpretation of results and
critically reviewed the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
All participants to the preliminary study and in-depth survey provided written
informed consent to participate, and all respondents to the exit survey gave
oral informed consent to answer. No institutional review board approval was
necessary for this research, as stated by the ‘Comité de Protection des
Personnes Sud-Méditerranée’, which reviewed the protocol of the
OPTICOURSES intervention. This trial was registered at clinicaltrials.gov as
NCT02383875.

Page 13 of 14

Author details
1
UMR “Nutrition Physiology and Ingestive Behavior”, AgroParisTech, INRA,
Université Paris-Saclay, F-75005 Paris, France. 2MS-Nutrition, Aix-Marseille
Université, Marseille, France. 3UMR “Nutrition, Obesity and Risk of
Thrombosis”, INRA, INSERM, Aix-Marseille Université, 13385 Marseille, France.
4
LinkUp, Levallois-Perret, France.
Received: 30 March 2016 Accepted: 16 September 2016

References
1. Regulation No 1169/2011 of the European Parliament and of the Council of
25 October 2011 on the provision of food information to consumers.
Official Journal of the European Union L304/18. 2011.
2. Cowburn G, Stockley L. Consumer understanding and use of nutrition
labelling: a systematic review. Public Health Nutr. 2005;8(1):21–8.
3. Grunert KG, Wills JM. A review of European research on consumer response
to nutrition information on food labels. J Public Health. 2007;15(5):385–99.
4. Roberto CA, Bragg MA, Schwartz MB, Seamans MJ, Musicus A, Novak N,
Brownell KD. Facts up front versus traffic light food labels. Am J Prev Med.
2012;43(2):134–41.
5. Hodgkins CE, Barnett J, Wasowicz-Kirylo G, Stysko-Kunkowska M, Gulcan Y,
Kustepeli Y, et al. Understanding how consumers categorise nutritional
labels: a consumer derived typology for front-of-pack nutrition labelling.
Appetite. 2012;59(3):806–17.
6. Méjean C, Macouillard P, Péneau S, Hercberg S, Castetbon K. Perception of
front-of-pack labels according to social characteristics, nutritional
knowledge and food purchasing habits. Public Health Nutr.
2013;16(3):392–402.
7. Méjean C, Macouillard P, Péneau S, Lassale C, Hercberg S, Castetbon K.
Association of perception of front-of-pack labels with dietary, lifestyle and
health characteristics. PLoS One. 2014;9(3), e90971.
8. Muller L, Ruffieux B. Modification des achats en réponse à l’apposition de
différents logos d’évaluation nutritionnelle sur la face avant des emballages.
Cah Nutr Diét. 2012;47(4):171–82.
9. Aschemann-Witzel J, Grunert KG, van Trijp HCM, Bialkova S, Raats MM,
Hodgkins CE, et al. Effects of nutrition label format and product assortment
on the healthfulness of food choice. Appetite. 2013;71:63–74.
10. Helfer P, Shultz TR. The effects of nutrition labeling on consumer food
choice: a psychological experiment and computational model. Ann NY
Acad Sci. 2014;1331(1):174–85.
11. Glanz K, Bader MDM, Iyer S. Retail grocery store marketing strategies and
obesity: an integrative review. Am J Prev Med. 2012;42(5):503–12.
12. Olson CM, Bisogni CA, Thonney PF. Evaluation of a supermarket nutrition
education program. J Nutr Educ. 1982;14(4):141–5.
13. Levy AS, Mathews O, Stephenson M, Tenney JE, Schucker RE. The impact of
a nutrition information program on food purchases. J Public Policy Market.
1985;4:1–13.
14. Mullis RM, Pirie P. Lean Meats Make the Grade: a collaborative nutrition
intervention program. J Am Diet Assoc. 1988;88(2):191–5.
15. Schucker RE, Levy AS, Tenney JE, Mathews O. Nutrition shelf-labeling and
consumer purchase behavior. J Nutr Educ. 1992;24:75–81.
16. Patterson BH, Kessler LG, Wax Y, Bernstein A, Light L, Midthune DN, et al.
Evaluation of a supermarket intervention. Eval Rev. 1992;16(5):464–90.
17. Rodgers AB, Kessler LG, Portnoy B, Potosky AL, Patterson BH, Tenney J, et al.
“Eat for Health”: a supermarket intervention for nutrition and cancer risk
reduction. Am J Public Health. 1994;84(1):72–6.
18. Curran S, Gittelsohn J, Anliker JA, Ethelbah B, Blake K, Sharma S, Caballero B.
Process evaluation of a store-based environmental obesity intervention on
two American Indian Reservations. Health Educ Res. 2005;20(6):719–29.
19. Gittelsohn J, Dyckman W, Frick KD, Boggs MK, Haberle H, Alfred J, et al. A
pilot food store intervention in the Republic of the Marshall Islands. Pac
Health Dialog. 2007;14(2):43–53.
20. Gittelsohn J, Song HJ, Suratkar S, Kumar MB, Henry EG, Sharma S, et al. An
urban food store intervention positively affects food-related psychosocial
variables and food behaviors. Health Educ Behav. 2010;37(3):390–402.
21. Gittelsohn J, Vijayadeva V, Davison N, Ramirez V, Cheung LWK, Murphy S,
Novotny R. A food store intervention trial improves caregiver psychosocial
factors and children's dietary intake in Hawaii. Obesity. 2010;18 Suppl
1:S84–90.

Gamburzew et al. International Journal of Behavioral Nutrition and Physical Activity (2016) 13:104

22. Grunert KG, Fernández-Celemin L, Wills JM, Storcksdieck S, Nureeva L. Use
and understanding of nutrition information on food labels in six European
countries. J Public Health. 2010;18(3):261–77.
23. Sutherland LA, Kaley LA, Fischer L. Guiding stars: the effect of a nutrition
navigation program on consumer purchases at the supermarket. Am J Clin
Nutr. 2010;91(4):1090S–4.
24. Milliron BJ, Woolf K, Appelhans BM. A point-of-purchase intervention
featuring in-person supermarket education affects healthful food purchases.
J Nutr Educ Behav. 2012;44(3):225–32.
25. Holmes AS, Estabrooks PA, Davis GC, Serrano EL. Effect of a grocery store
intervention on sales of nutritious foods to youth and their families. J Acad
Nutr Diet. 2012;112(6):897–901.
26. Gittelsohn J, Kim EM, He S, Pardilla M. A food store-based environmental
intervention is associated with reduced BMI and improved psychosocial
factors and food-related behaviors on the Navajo Nation. J Nutr.
2013;143(9):1494–500.
27. Thorndike AN, Riis J, Sonnenberg LM, Levy DE. Traffic-light labels and choice
architecture. Am J Prev Med. 2014;46(2):143–9.
28. Foster GD, Karpyn A, Wojtanowski AC, Davis E, Weiss S, Brensinger C, et al.
Placement and promotion strategies to increase sales of healthier products
in supermarkets in low-income, ethnically diverse neighborhoods: a
randomized controlled trial. Am J Clin Nutr. 2014;99(6):1359–68.
29. Cawley J, Sweeney MJ, Sobal J, Just DR, Kaiser HM, Schulze WD, et al. The
impact of a supermarket nutrition rating system on purchases of nutritious
and less nutritious foods. Public Health Nutr. 2014;18(1):8–14.
30. Nikolova HD, Inman JJ. Healthy choice: the effect of simplified point-of-sale
nutritional information on consumer food choice behavior. J Market Res.
2015;52(6):817–35.
31. Gittelsohn J, Rowan M, Gadhoke P. Interventions in small food stores to
change the food environment, improve diet, and reduce risk of chronic
disease. Prev Chronic Dis. 2012;9:110015.
32. van ‘t Riet J. Sales effects of product health information at points of
purchase: a systematic review. Public Health Nutr. 2012;16(03):418–29.
33. Langellier BA, Garza JR, Prelip ML, Glik D, Brookmeyer R, Ortega AN. Corner
store inventories, purchases, and strategies for intervention: a review of the
literature. Calif J Health Promot. 2013;11(3):1–13.
34. Steptoe A, Pollard TM, Wardle J. Development of a measure of the motives
underlying the selection of food: The Food Choice Questionnaire. Appetite.
1995;25(3):267–84.
35. Furst T, Connors M, Bisogni CA, Sobal J, Falk LW. Food choice: a conceptual
model of the process. Appetite. 1996;26(3):247–66.
36. Glanz K, Hewitt AM, Rudd J. Consumer behavior and nutrition education: an
integrative review. J Nutr Educ. 1992;24(5):267–77.
37. Nestle M, Wing RR, Birch L, DiSogra L, Drewnowski A, Middleton S, et al.
Behavioral and social influences on food choice. Nutr Rev. 1998;56(5):50–64.
38. Whan Park C, Iyer ES, Smith DC. The effects of situational factors on in-store
grocery shopping behavior: the role of store environment and time
available for shopping. J Consum Res. 1989;15(4):422–33.
39. Aylott R, Mitchell VW. An exploratory study of grocery shopping stressors.
Int J Retail Distr Manag. 1998;26(9):362–73.
40. Turley LW, Milliman RE. Atmospheric effects on shopping behavior: a review
of the experimental evidence. J Bus Res. 2000;49(2):193–211.
41. Kotler P, Zaltman G. Social marketing: an approach to planned social
change. J Market. 1971;35(3):3–12.
42. Lefebvre RC, Flora JA. Social marketing and public health intervention.
Health Educ Behav. 1988;15(3):299–315.
43. Walsh DC, Rudd RE, Moeykens BA, Moloney TW. Social marketing for public
health. Health Aff. 1993;12(2):104–19.
44. Grier S, Bryant CA. Social marketing in public health. Annu Rev Public
Health. 2005;26(1):319–39.
45. Raffin S. Le marketing social peut-il améliorer l’efficacité des programmes
prévention ? Cah Nutr Diét. 2013;48(4):184–90.
46. Henley N, Raffin S, Caemmerer B. The application of marketing principles to
a social marketing campaign. Market Intell Plann. 2011;29(7):697–706.
47. Frohlich KL, Potvin L. Transcending the known in public health practice. The
inequality paradox: the population approach and vulnerable populations.
Am J Public Health. 2008;98(2):216–21.
48. Campos S, Doxey J, Hammond D. Nutrition labels on pre-packaged foods: a
systematic review. Public Health Nutr. 2011;14(8):1496–506.
49. Morestin F, Hogue M-C, Jacques M, Benoit F. Effets et enjeux d'application
des politiques publiques d'affichage nutritionnel : une synthèse de

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
63.
64.
65.
66.
67.
68.
69.

Page 14 of 14

connaissances. Centre de Collaboration Nationale sur les Politiques
Publiques et la Santé. 2011
Darmon N, Ferguson EL, Briend A. Impact of a cost constraint on
nutritionally adequate food choices for French women: an analysis by linear
programming. J Nutr Educ Behav. 2006;38(2):82–90.
Maillot M, Ferguson EL, Drewnowski A, Darmon N. Nutrient profiling can
help identify foods of good nutritional quality for their price: a validation
study with linear programming. J Nutr. 2008;138(6):1107–13.
Opticourses. http://www.opticourses.fr. Accessed 22 Sept 2016.
Marty L, Dubois C, Gaubard MS, Maidon A, Lesturgeon A, Gaigi H, Darmon
N. Higher nutritional quality at no additional cost among low-income
households: insights from food purchases of “positive deviants.”. Am J Clin
Nutr. 2015;102(1):190–8.
Institut National de la Statistique et des Etudes Economiques. Données
locales 2013. http://www.insee.fr/fr/bases-de-donnees/default.asp?page=
statistiques-locales.htm. Accessed 22 Sept 2016.
Darmon N, Drewnowski A. Contribution of food prices and diet cost to
socioeconomic disparities in diet quality and health: a systematic review
and analysis. Nutr Rev. 2015;73(10):643–60.
Marquez AC, Barthélémy C, Charreire H, Gaigi H, Darmon N. Une démarche
pluridisciplinaire exploratoire pour analyser les pratiques
d’approvisionnement d’habitants de quartiers défavorisés (le cas de
Marseille). La Santé en Action. 2016;435:6–8.
Agence Française de Sécurité Sanitaire des Aliments. Etude Individuelle
Nationale des Consommations Alimentaires 2006–2007. https://www.anses.
fr/fr/content/inca-2-les-résultats-dune-grande-étude. Accessed 22 Sept 2016.
Darmon N, Vieux F, Maillot M, Volatier JL, Martin A. Nutrient profiles
discriminate between foods according to their contribution to nutritionally
adequate diets: a validation study using linear programming and the SAIN,
LIM system. Am J Clin Nutr. 2009;89(4):1227–36.
Dubois C, Gaubard MS, Darmon N. Identification des aliments de bon
rapport qualité nutritionnelle/prix pour le projet de recherche
interventionnelle OPTICOURSES. Information Diététique. 2015;2:21–33.
Regulation No 1924/2006 of the European Parliament and of the Council of
20 December 2006 on nutrition and health claims made on foods. Official
Journal of the European Union L404/9. 2006.
Gittelsohn J, Anliker JA, Sharma S, Vastine AE, Caballero B, Ethelbah B.
Psychosocial determinants of food purchasing and preparation in American
Indian households. J Nutr Educ Behav. 2006;38(3):163–8.
Rogers EM. Diffusion of innovations. 5th ed. New York: Simon and Schuster; 2003.
Shimp TA, Andrews JC. Advertising promotion and other aspects of
integrated marketing communications, Cengage Learning. 9th ed. 2012.
Thorson E, Moore J. Integrated communication: synergy of persuasive
voices. Hillsdale: Psychology Press; 2013.
Kollat DT, Willett RP. Customer impulse purchasing behavior. J Market Res.
1967;4(1):21–31.
Abratt R, Goodey SD. Unplanned buying and in-store stimuli in
supermarkets. Manag Decis Econ. 1990;11(2):111–21.
Muruganantham G, Bhakat RS. A review of impulse buying behavior. Int J
Market Stud. 2013;5(3):149–60.
Thaler RH, Sunstein CR. Nudge: improving decisions about health, wealth,
and happiness. New Haven: Yale University Press; 2008.
Laurent G, Kapferer JN, Roussel F. The underlying structure of brand
awareness scores. Market Sci. 1995;14(3):170–9.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

