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Abstract

Background Improving the nutritional quality of the food supply increases access to nutritious foods, which
improves dietary habits and population health. Yet, knowledge mobilization initiatives between public health
nutrition researchers and food industries are often not adequately considered and understood. This study explored
what elements related to this specific context need to be recognized so that researchers can better mobilize nutrition
science knowledge with the food industry to promote the nutritional improvement of food products.

Method A case study qualitative approach was selected to answer the research question, using semi-structured
interviews as the data collection technique. Québec baking industry actors were shown a mock-up of an online
mobilization platform sharing the results of the Food Quality Observatory that describes the nutritional quality of
breads offered in Québec, Canada. They were asked to think aloud as they explored the web platform and were
interviewed. Two coders analyzed the data using an inductive approach and thematic content analysis, starting with
individual open coding, and then put forward their analyses and drafted the final themes.

Results The final data consisted of 10 semi-structured interviews conducted between October 2019 and August
2020. Four main themes were identified: the industry’s context, the knowledge mobilization initiative, the product-
related matters stemming from the information shared and the motivation within the industry. Within each theme,
sub-themes were highlighted and related to the industries’ motivation to improve their products’ nutritional quality.
This study also specified key considerations for changes to the sodium and fiber content in bread.

Conclusion Other steps beyond using simple language and a website format could be taken to better mobilize
scientific knowledge with food industries, such as providing more consumer information, using an integrated
knowledge mobilization approach that includes a consideration of ethics, working with communication professionals,
collaborating with food science experts, and providing resources to act on shared information. Legislation such as

the front-of-pack regulations could accelerate the pace of collaboration between researchers and industry. Overall,
establishing a prior relationship with industries could help gain a better understanding of the themes highlighted in
this study. Future research could build on this case study to provide more insights and solidify these findings.
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Introduction

Improving the nutritional quality of the food supply,
meaning improving the nutrient profile of food products,
can enhance public health through better access to nutri-
tious foods for consumers [1]. Public health researchers
are involved in these improvements via the emerging role
of universities to contribute to society, through activi-
ties that apply their knowledge toward innovation in
businesses or organizations [2]. However, a gap remains
between public health nutrition researchers’ knowledge
of the potential areas of nutritional improvement in
foods, and their application by food businesses. Frequent
assessment of the nutritional quality of the food supply
can attest to this, as there is a disparity between what is
currently offered and what scientists have determined to
be a nutritious food supply [3, 4]. Although public health
researchers are not the only scientists who could share
their knowledge for the benefit of the nutritional qual-
ity of foods, to our knowledge they have not yet been
directly studied in the literature, despite their primary
role in generating studies on public health in relation to
food reformulation [1, 5].

To address this disparity, public health nutrition
researchers should engage in more collaborative activi-
ties with food industries, such as knowledge mobilization
(KM) initiatives. KM is a broad term that includes many
activities such as sharing, synthesizing, exchanging, and
co-producing knowledge between producers and users
[6]. In a scientific context, the goal is for research and evi-
dence to inform decisions and an understanding of pub-
lic policy, professional practice, and other applications
to transform research into action [7]. An example of a
positive KM outcome between food industries and nutri-
tion researchers is that scientific knowledge in the field of
nutrition leads to healthier products being produced by
the food industry [8].

The present study investigated the case of a KM initia-
tive between public health researchers in nutrition and
the baking industry after the provision of scientific infor-
mation; however, the findings can help inform situations
with other types of food businesses or other public health
organizations and at different stages of KM. The aim of
this study is to explore elements related to a KM initiative
between public health researchers and the food industry,
including the industry’s context prior to KM, the KM ini-
tiative itself including the knowledge shared, the prod-
uct-related issues involved in improving the nutritional
value of products, and the industry’s motivation. High-
lighting key elements to guide knowledge mobilization

approaches will help researchers and research organi-
zations better use their findings for the benefit of pub-
lic health. Food businesses could also benefit from this
research, as healthy and improved products are increas-
ingly in demand among consumers [9]. It can also poten-
tially improve policy and legislation by highlighting
sensitive issues for industries regarding the nutritional
improvement of food products.

Literature review

Generally speaking, the best practices to specifically
engage in KM involves an initial attempt to understand
the needs of information users [6]. Moreover, regardless
of the type of industry, there are several barriers to mobi-
lizing knowledge generated by scientists, including the
knowledge user’s capacity to absorb scientific knowledge,
the ambiguity of information, differing goals, and trust
issues between organizations [10-12]. Whether these
aspects of KM apply to the specific context of food indus-
tries and public health researchers is unclear due to food
sector characteristics.

KM initiatives in food industries may have additional
or different specifications than those made with other
types of businesses, as this sector has certain particulari-
ties. Food innovations include technological, social, and
cultural dimensions, and the food industry is a low-tech
sector that is primarily motivated by improving its prod-
ucts in response to consumer demands [13-16]. In addi-
tion, companies produce products with short shelf lives;
therefore, selling these foods quickly is paramount [17].
Finally, the food industry is highly dependent on ingredi-
ent suppliers [18, 19].

In terms of the type of knowledge shared in KM, most
studies to date on food industry innovation processes
involve knowledge coming from either food science or
food engineering, but not from nutrition sciences [20,
21]. Food products have seen major improvements in
packaging or in the biotechnologies used to produce
them, while incremental improvements in the nutrient
profile of staple foods have yet to be realized [3, 4, 21]. As
such, it has been shown that dietitians and other nutri-
tion professionals can improve their knowledge transla-
tion skills [22]. One study conducted in the context of a
collaboration between five nutrition researchers and five
food companies revealed positive attitudes toward col-
laboration, but special attention must be paid to common
goals, trust, prejudice, and collaboration agreements
[23]. Outside this study, little is known about the key ele-
ments of a KM initiative to consider, such as the context,



Le Bouthillier et al. BMC Nutrition (2024) 10:81

barriers, and attitudes to be aware of when sharing nutri-
tion science with the food industry, rather than knowl-
edge about innovative technologies or ingredients.
Ethical issues are often a concern for nutrition
researchers in collaborating with the food industry,
especially regarding scientific independence and rigor
[24-26]. Many guidelines are available to address these
concerns and to guide actions and partnerships with the
food sector. For example, the American Society for Nutri-
tion suggests a set of twelve principles to ensure integrity
in the pursuit of research with food business research
[27]. Overall, it is recommended to work toward better
collaboration between public health organizations and
industries to create a healthy and sustainable food sys-
tem and to address and overcome those ethical concerns,
rather than not collaborate [8, 28, 29]. As such, much
research has focused on how industries can influence
public health and nutrition policy [30], but little research
has been conducted on how scientists can positively
influence industries in return, by mobilizing their knowl-
edge effectively with positive public health outcomes.

Materials and methods

A qualitative approach was selected for this study, given
the exploratory objective of investigating key elements
that public health nutrition researchers should consider
to better mobilize their knowledge with the food indus-
try and encourage nutritional improvement of food prod-
ucts [31-33]. The grounded theory approach guided the
philosophical research perspective, while the COREQ
guidelines helped with the reporting of the study [34, 35].
This study was defined as a case study, given the limita-
tions of what has been studied and that this study rep-
resents a preliminary analysis of this delimited context,
which is intended to foster new hypotheses and research
questions [36]. The data collection technique selected
was individual semi-structured interviews along with
the think-aloud method, which allows for rich insights
and the possibility of follow-up questions by interview-
ers [37, 38]. The Comité déthique de la recherche avec les
étres humains de UlUniversité Laval (#2019-225 A-1/11-
05-2020) approved this study. All methods were carried
out in accordance with the applicable guidelines and reg-
ulations. Informed consent was obtained from the study
participants.

The case study was a KM approach between the Qué-
bec baking industry, represented by the Conuseil de la
Boulangerie du Québec (CBQ), and nutrition research-
ers from the Food Quality Observatory (Observatory).
The CBQ is a non-profit organization that includes busi-
ness members from the baking and pastry sector of the
Québec food-processing industry. Their mission is to
support the industry’s development and represent it at
various levels of government. The Observatory’s mission
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is to monitor the food supply to improve food quality and
accessibility [39]. Among its activities, which are funded
by the government of Québec, the Observatory conducts
studies on the nutritional quality of the different food
categories most consumed by Quebecers (https://offre-
alimentaire.ca/en).

In 2019, the Observatory team presented the results
of a study on the nutritional quality of sliced bread at a
general meeting attended by a member of the Conseil de
la Transformation Alimentaire du Québec (CTAQ), of
which the CBQ is a subcommittee. The members then
asked the researchers to present the results to the CBQ
members directly. This request was made because these
results could benefit this sector, as a potential front-of-
pack (FOP) regulation for high-sodium products could
be implemented by Health Canada (Gouvernement du
Canada, 2018, Gouvernement du Canada, 2022). This
would impact sliced bread packages since 27% of prod-
ucts studied were above the 15% daily value for sodium,
meaning that they would have to potentially bear an FOP
indication [3]. Thus, the Observatory team verbally pre-
sented the study results to some CBQ members, who
suggested that the information could be simplified. The
researchers decided to create the current research proj-
ect, where workers from CBQ member industries would
be interviewed by the research team, to better address
and understand this issue.

Before recruiting these participants, the results of the
Observatory’s study were presented on an online plat-
form. The platform was created by the research team,
with the aim of simplifying the data presented and invit-
ing participants to become involved in improving the
nutritional quality of the products offered by the food
business for which they work. The platform was writ-
ten in French, as all participants spoke French as their
first language, as did the research team. The platform
consisted of four stages: “1. Tell us more about you;” “2.
About us;” “3. Our results;” and “4. Resources.” First,
information about the participants was obtained, after
which information about the researcher who conducted
the study was presented. Next, text and figures directly
from the study, as well as a model of the potential impact
of sodium reduction or fiber increase in a fictitious prod-
uct on the public’s consumption, were presented [40].
This model was a fictional estimate of how a change in
the nutrient content and thus FOP information of a bread
product, adjusted for sales and consumption, would be
reflected in changes in sodium and fiber intake. A fig-
ure illustrating their product’s ranking in terms of fiber
and sodium content compared to competitors’ products
was also presented. The platform ended with potential
concrete solutions to implement nutrient changes (e.g.,
alternative ingredients) and an awareness that businesses
could have a significant impact on public health, even by


https://offrealimentaire.ca/en
https://offrealimentaire.ca/en

Le Bouthillier et al. BMC Nutrition (2024) 10:81

implementing minor changes. A certificate of participa-
tion was granted upon completion via the platform.

In addition, a semi-structured interview guide was
developed (Appendix A) based on the four stages of the
platform [41]. Fifteen questions were available in any of
the four stages of the platform, in addition to eight spe-
cific questions for Stage 1, three questions for Stage 2,
19 questions for Stage 3, and nine questions for Stage 4.
Before the first interview, a pilot test conducted with two
professionals working with food companies in an inno-
vation support service affiliated with the research center
confirmed that the online platform and interview guide
were easy to understand.

To obtain an optimal diversity of participating busi-
nesses, the sampling process was conducted in two
phases with two sets of criteria for recruitment. For both
recruitment waves, the CTAQ supported discussions
between the research team and CBQ businesses with the
CTAQ proposing that CBQ members participate in the
research project. A document explaining the mandate,
deliverables, and criteria was presented. The names of
interested members were supplied by the CTAQ to the
research team, who then contacted the members by tele-
phone to introduce the project and assess their eligibil-
ity. If CBQ members were willing to participate, they
were sent a consent form, and a date was set for the
interview with the research team. All interviews were
set to last 90 min in total. Overall, 10 participants were
recruited and included in the final analysis, represent-
ing nine food businesses, and all participants agreed to
participate. With this final sample size, saturation of the
major themes was achieved when analyzing the data, so
no additional recruitment took place [42].

The first set of participants (n=6) was recruited via
convenience sampling [43] through contact with the
CTAQ in October and November 2019. To be eligible for
this study, all participants were required to be working at
a food business that either produced bread or provided
ingredients for bread products sold in Canada. To help
meet this criterion, the participants had to be members
of the CBQ. Within the companies, individuals needed
to work in one of the following sectors, which were con-
sidered complementary and relevant to food product
improvement: management, R&D, marketing/sales, oper-
ations, production, or product evaluation. The individual
interviews were face-to-face and took place in the par-
ticipant’s office during their business hours, in Québec,
Canada.

Following this first sample and analysis of the data col-
lected, a second set of participants (n=4) was recruited
using theoretical sampling [43] through the extended
network of the CTAQ in July 2020. The aim of this second
set of participants was to add greater sample diversity
regarding participants’ roles in businesses and business
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size, as the businesses recruited thus far did not vary suf-
ficiently in terms of these two criteria. Participants were
classified as either belonging to either a large business
(500 employees or more) or a small-to-medium enter-
prise (SME) (between 10 and 499 employees) [44], to
guide the recruitment of this second set of participants.
The second set of interviews was conducted during office
hours, but through video conference due to COVID-19
restrictions.

During the interviews conducted by researchers M.L.B.
(registered dietitian and graduate student), J.L. (regis-
tered dietitian research professional) and M.T. (registered
dietitian research professional), the participants were
asked to think aloud as they experienced the online plat-
form [38]. This method provided insights into how they
processed the information (content and format) and their
reasoning while exploring the platform. In addition to
probing participants about what they were saying aloud,
the interviewer selected questions to generate discus-
sions about the platform in general, nutrition improve-
ment, and technical aspects of the website based on the
interview guide, following the best practices for semi-
structured interviews [41]. Although the questions may
have varied from participant to participant, all themes
relevant to the analysis were discussed.

Audio recordings of the interviews were transcribed
verbatim by a contracted research assistant with guide-
lines based on the method put forward by Bazeley [45],
and participants were assigned numbers to protect their
confidentiality. All transcripts were checked by inter-
viewers for completeness and accuracy prior to data
analysis but were not sent to participants for validation.
For the analysis, researchers were first guided by a gen-
eral inductive approach [46]. This allowed the partici-
pants to have a strong voice in articulating the results
of this study, as this method allows new ideas to emerge
from a specific context, as opposed to affirming existing
concepts in the literature. Throughout the data analy-
sis, researchers were careful to maintain their reflexivity
through reflective writing, the use of a journal to capture
thoughts during coding for each coder, and collaboration
within the research team to discuss key findings, as they
were close to the team that had conducted the original
study presented on the platform, and had to minimize
the impact of their biases, personal experience, and prior
knowledge of the situation [47, 48].

The researchers used thematic content analysis to code
the data, in which themes were coded as a unit of analy-
sis after which their frequency was considered [49, 50],
as described in other qualitative studies [12, 51, 52]. All
interviews were first open-coded by two researchers
using NVivol0 (QSR International). They individually
coded each verbatim transcript, merged their analyses
and discussed discrepancies to reach agreement for each
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Table 1 Key participant characteristics (n=10)

Participants Business type Sector in the business Business size Hierarchy in the Business Years of experience
1 Ingredient supplier Marketing/Sales Large business Management of a sector 5-20

2 Producer/Supplier Marketing/Sales SME Management of a sector 5-20

3 Producer/Supplier Management SME General management 5-20

4 Producer/Supplier Marketing/Sales SME Head of a sector 0-5

5 Ingredient supplier Research and development Large business Management of a sector 5-20

6 Ingredient supplier Research and development Large business Employee 0-5

7 Ingredient supplier Marketing/Sales SME Management of a sector 5-20

8 Ingredient supplier Marketing/Sales Large business Management of a sector 5-20

9 Producer/Supplier Marketing/ Sales Large business Head of a sector 0-5

10 Producer/Supplier Marketing/ Sales Large business Management of a sector 5-20

Table 2 Themes, descriptions and sample quotes associated with the industry context

Themes Descriptions Sample quotes
Importance of Excerpts that show the role of consumers relative to “Is the consumer willing to pay more for a product that is more interesting
customers industry context. Examples include consumer’knowl- nutritionally?” (Participant # 6)

edge, their needs and choices, the business' reputation
with consumers, etc.
Influence of Comments on other organizations (political, public,
other actors or private) and/or on scientists who influence their
context. Examples include Health Canada, MAPAQ,
universities, dietitians, etc.

Their reality Excerpts that address the subject of industries and their
own internal context. Examples include the presence of
competitors, personal skills of the individual inter-
viewed, strategies in the business, role of the baker in
product improvements, etc.

“Well, Health Canada, that's what's a bit... [hesitation], it's always a bit
special with Health Canada: they'll allow, you know, things that you wonder
why they allow, and they'll abolish certain things that you don't understand
why they abolish them, you know, sometimes they don't have eh... they
don't have an incredible communication (with us), | think!” (Participant # 1)
‘I am in marketing and sales (...) maybe it would be relevant, given that
we are talking about bread, to approach bakers. To see the relevance with
them at the level of the recipe development or at the nutritional level,

to know what they think of it. Basically, they are the ones who create the
bread. It's them... It's thanks to them that the bakeries are there. Without
bakers, we don't have a bakery, and we don't have a store! (Participant # 4)

code in each interview. They subsequently developed
second-order themes as first-order themes became satu-
rated, and additional interviews were coded. Only themes
reported by seven or more participants are presented in
the results section to focus on the most salient themes
and impart sufficient depth and detail to convey the rich-
ness and complexity of our data, while avoiding “thin”
codes [53]. Participants were treated as an homogenous
group, as their characteristics were useful for recruitment
and diversifying the sample in terms of roles in the orga-
nization and business size for the theoretical sampling
but were not used to create sub-groups. Attempts to
group respondents into smaller groups created clusters
that were too small or had no relevant differences. Finally,
through discussion within the research team, a structure
emerged from the themes as a conceptual model. Partici-
pants did not provide feedback on the findings.

Results

Table 1 first describes each participant’s key character-
istics. Results are then presented according to the final
themes in the resulting conceptual model, namely, the
industry’s context, the KM initiative for product improve-
ment, the product-related matters stemming from shared
knowledge, and the sense of motivation. Tables 2, 3 and

4, and 5 present more details on each of these themes,
descriptions and sample quotes. Finally, the resulting
conceptual model is presented in Fig. 1. All the original
quotes are in French and were translated into English by
the researchers.

Participant characteristics

Of the ten participants who were interviewed, five were
from ingredient supplier businesses and the other five
were from producer/supplier businesses. Seven partici-
pants worked in marketing/sales, two in R&D, and one in
management. Of the nine different food businesses rep-
resented (two participants were from the same business),
four were SMEs and five were large businesses. In terms
of organizational hierarchy, seven participants worked in
the management of a sector or in general management,
two were heads of a sector, and one was an employee.
Seven had between five and twenty years of experience
in their sector, while the other three had fewer than five
years of experience. (Table 1).

Industry context

All participants discussed the context of their organi-
zation during the interviews (Table 2). For all partici-
pants, the importance of customers was central to their
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Table 3 Themes, descriptions and sample quotes associated with the KM initiative for product improvement

Themes

Descriptions

Sample quotes

Collaborative
approach

Online platform is
too long to consult

Need for an adapted
message and results

Need to have
properly explained
information

Need to synthesize
and have clear
objectives

Excerpts mentioning that the platform
is not participatory, collaborative, or
interactive enough. Excerpts indicat-
ing a need for more collaboration on
the platform, as well as regarding the
generation of the scientific results
presented.

Comments on the time it takes to
navigate the platform or the length of
the text - preferably, it should not be
too long.

Need to rephrase words for more
nuance in the results or to have an
adapted message to reflect the partici-
pants'reality.

Need to know what is true from false,
to have the truth, the reference, more
scientific information, etc.

Mention of a desire for clear goals, lim-
its or thresholds, or concrete actions to
be taken and/or to reduce the amount
of information.

“Well, that's how | understand it, with so many steps, it's not an interactive platform

in the easy sense of the word, it's not... it's not multiple, it's one, it's monomaniacal,
there’s a way. You have to go in, go through these steps from 1 to 10 or that's it, it's
academic [...] here, | have to accept an approach and the prerequisites that it is fiber
and sodium, the two spearheads of the nutritional value, and that bread is not good in
sodium, it is not good in fiber. You see, there are many prerequisites” (Participant #2)

“Too many words. | have to go see some other videos; | don't have time to read right
now. It's a big day, I have 12 meetings, | have 8 people coming into my office at the
same time they all want the same thing [Sigh]’ (Participant #7)

“The Québec market is really a special one. Often, we look at the results for the United
States. Even, even honestly in the United States, | don't understand how they manage
to have a result that summarizes the whole country because there are so many differ-
ent markets that it's difficult to do so in my opinion. But that’s, that would be a plus,
that it's adapted to the market here, in my opinion! (Participant #10)

"l would like to know, okay, but four grams, uh, what is the basis for the percentages of
daily value? You know it’s always a bit confusing, uh, the percentages of the daily value
don't tell the whole story either. Personally, | don't eat 2,000 calories every day, so what
does that mean? So, what is it based on? So, a lot of people won't know that the per-
centage of the daily value is based on an a... on a 2,000 calorie diet” (Participants #6)
“Well, the conclusion, nearly half of the sliced breads in our Québec sample contain
too much sodium according to the usual health recommendations” (reading on the
screen) and how much is too much? It's how much that we aim for because, we need
saltin a bread recipe... what's your average? I'm going to say 2 grams, and then well,

in general we find 4 grams. Well, to know we have to reduce by half, that would help.
For conclusion two: “Almost 3% of the sliced bread:” Same thing for conclusion two, it's
a nice conclusion but, how much per slice do you think is good?” (Participant #3)

decision-making process, even for business-to-business
(BtoB) businesses, which have other businesses as cus-
tomers, or business-to-consumer (BtoC) businesses,
which have consumers as customers. Influence of other
actors was also considered and discussed as being
entirely part of a business’ current context. Notably, Par-
ticipant #1 mentioned Health Canada as an actor that
could influence their context, and that communication
was sometimes difficult. They also spoke at length about
their reality, including their experiences, competitors,
values, and practices. Interestingly, the role of the baker
in the development of recipes and its influence on the
nutritional quality of products emerged as salient in the
business discourse.

The KM initiative for product improvement

Participants characterized many sub-themes regard-
ing the knowledge mobilization web platform initia-
tive and how the information had been communicated
(Table 3). Most participants would have preferred a
more collaborative approach, using a more interactive
platform to generate the scientific results presented. For
example, Participant 2 felt that he had to accept not only
the results, but also the approach. Moreover, the only
two nutrients addressed were sodium and fiber, and he
questioned the prerequisites of the observational study.
Participants commented that the online platform was

too long. Regarding the shared information, adapting
the message to their reality was also important to keep
them interested in the study. For example, it was relevant
to have information about the Québec market, as most
product data are usually from the US market. In addition,
participants emphasized having the information properly
explained, such as knowing the nutritional standards and
the recommendations on which they are based. Finally,
the need for synthetization and clearer objectives was
important, such as determining what exact quantity of
sodium per slice is considered healthy.

Product-related matters stemming from shared knowledge
Many product-related questions emerged from the
knowledge shared on the platform, indicating the impli-
cations of the shared information for their products
(Table 4). First, participants explained that a modification
to a nutrient, either fiber or sodium, would modify the
shelf life of bread products, as well as its taste and texture.
In addition, participants mentioned that there were many
labelling and regulatory implications to consider before
making any changes; in particular, the effect that a warn-
ing symbol (FOP) would have on their package, and how
relevant it would be to recognize it. It is also important
to consider the vocation of a product. For example, if a
product is created to be tasty rather than healthy, chang-
ing its purpose to be more nutritious may impact its
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Table 4 Themes, descriptions and sample quotes associated with product-related matters stemming from shared knowledge

Themes Descriptions Sample quotes
Changes to The impact on conservation of the modi-  “I have a very biased position with respect to sodium in bread dough because | know
shelf life fication or development of a new recipe the nightmares [emphasis on the word] that it causes in the bakery. Especially in sliced
with less sodium or more fiber. bread, where conservation is a point that is existential-and that does not come from
the sliced bread industry, but from the grocers who ask that the bread has a shelf life
of more than 5 days. If we decrease the quantity of salt, it has a direct impact also on
conservation.” (Participant #7)
Changes to Mention that reducing sodium or fiber (or ~ “White bread doesn't taste like anything if there’s no salt, honestly [laughter]. It's like
taste any other modification) changes the taste  eating eh, cucumbers—let’s say, natural, without anything, you add salt so the taste of
of the bread. the cucumber explodes [laughs]” (Participant #1)
Changes to Mention that reducing sodium or fiber “Sodium is essential to the control of my production and the fibers make my starch
texture (or any other modification) changes the bellows heavier, but I need salt to densify it, so [by removing salt], | remove the ce-
texture of the bread. ment from my product matrix, in scientific terms. (Participant #2)
Labelling and Anything related to improving food “I think it might be relevant to show how scary it [a warning symbol about the nutri-
regulatory product labelling (Nutrition Facts table, list ~ ent content] can be on a package. You know, how you don't necessarily want that
implicationsto  of ingredients, nutrition claims) and associ- [emphasis added] on your package. So uh, maybe that could be relevant [to add]”
consider ated regulations. (Participant #6)

Consideration
of the vocation
of a product

Need for finan-
cial resources

Need for mate-
rial resources

Need for more
information

Reference to the positioning of the
product on the market, it's vocation (e.g.,
healthy product).

Mention of the need for funding to
improve or develop new products, e.g.,
access to scholarships, grants or financial
aid, or cheaper ingredients. Clear mention
of a need for financial resources.

Mention of the need for material resources
to improve the products. For example: spe-
cial ingredients, machinery, storage, etc.

Mention or statement of a need for ad-
ditional or necessary information on the
platform to improve the products. The
need must be clearly stated, either explic-
itly or via a question.

“We position the health aspect at the top versus pleasure versus gourmet [...] for sure
if my goal is to respond to people who are price sensitive and therefore to have the
least expensive bread possible, well, my priority will certainly not be to have [good]
nutritional values! (Participant #10)

“We work a lot with external laboratories that we pay, and that we pay a lot of money
for. Like this week we sent samples to test the content, basically the quality and the
fiber content, uh, fiber, sodium, sugar, fat, and protein, of like 30 products. | think it
costs us about $9,000 [...] that's a lot of money. So, if we can somehow get access to
some of the analysis, uh, at a reduced cost, that would be great, everybody would win’
(Participant #9)

“Maybe there is an accessible software that could be purchased [for recipe manage-
ment]? I think the CTAQ could buy the software, then we would be 25 companies to
use it, or we would have a monthly fee to use it”

(Participant #4)

"You could make a hyperlink there, to a database where there are details and advan-
tages/disadvantages of different ingredients suggested to improve the nutritional
quality of breads! (Participant #5)

Table 5 Themes, descriptions and sample quotes associated with sense of motivation

Themes

Descriptions

Sample quotes

More motivated to improve
the nutritional quality of their

products

Less motivated to improve
the nutritional quality of their

products

ity of their products.

their products.

Quotes mentioning that the business is
motivated to improve the nutritional qual-

Quotes mentioning that they are not moti-
vated to improve the nutritional quality of

“Given that we know that there are so many health problems relat-
ed to food and it's very, very expensive. | think it's a good investment
to have governments that are involved in improving the supply of
food on the table and that people are aware of it (Participant #8)
“It's not that we don't care about these things, it's just that, in the
end, we make bread to be eaten. That's our priority. Even beyond
making money, the goal is that when you create food, you don't
want to throw it away at the end of the day!’ (Participant #6)

taste. Finally, three types of needs were mentioned to be
able to modify the nutritional quality of their products:
financial resources, material resources, and more infor-
mation, particularly regarding alternative ingredients.

Sense of motivation

Throughout the text, excerpts about the participants’
motivation to improve the nutritional quality of their
products were coded bimodally, with first-order themes
detailing what motivated them (Table 5).

All participants were motivated to improve the nutri-
tional quality of their products. For example, participants
felt that it was right that actions were being taken to
improve the food supply quality. Two clear motivations
stood out: participants felt motivated when they could
see an impact on public health and when a change might
bring them new clients (data not shown).

Simultaneously, some participants felt less motivated
about improving the nutritional quality of their prod-
ucts. There were no specific, clear-cut reasons for being
less motivated that surfaced in the analysis; however,
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The KM initiative for
product improvement

v

Product-related matters
stemming from shared
knowledge

N

/ Industry Context \

—_

— J

Sense of motivation

Fig. 1 Schematization of the four final salient themes emerging from the analysis

many individual reasons were given by the participants.
For example, a sense that it might not be the role of their
business to improve public health, but that their priority
is to make bread to be eaten.

Resulting conceptual model

The resulting conceptual model, presented in Fig. 1,
summarizes the four final themes presented and identi-
fied as salient in the participants’ discourse during the
interviews: the context of the industry’s KM initiative
for product improvement, product-related matters stem-
ming from shared knowledge, and sense of motivation.
The themes are presented with associations to show how
they were conceptualized relative to each other. First, the
industry context was pervasive in the participants’ dis-
course. As a result, this theme is conceptualized in the
background and encompasses other themes. The KM ini-
tiative itself (i.e., the online platform) was another major
theme characterized by participants, as well as consider-
ations of product-related matters stemming from shared
knowledge. The first concept relates to how the informa-
tion was communicated, and the second relates to the
implications of that information for the participants.
Notably, the arrow is unidirectional from the KM initia-
tive for product improvement to product-related mat-
ters stemming from shared knowledge. This is because,
without the presence of the KM platform and the infor-
mation shared, product issues would not have emerged
in the conversation. Both themes reported the usefulness
of the platform and the information shared. These three
themes were related to how participants expressed their
sense of motivation for the KM initiative throughout the
interviews, as they mentioned that they were either more
motivated or less motivated to improve the nutritional
quality of their products.

Discussion

This study provided a portrayal of themes for research-
ers to consider to better mobilize public health nutrition
knowledge with food industries to improve the nutri-
tional quality of products. We presented four salient
themes resulting in a conceptual model from the food
industry representatives’ discourse: how their industry’s
context, the KM initiative itself, and product-related
matters stemming from the shared information contrib-
uted to their motivation to improve the nutritional qual-
ity of their products. For each theme, we presented the
theme, description and sample quotes. Our study pro-
vides insights into a KM initiative between public health
nutrition researchers and the food industry, which has
not been done before. It also allows for the comparison
of previous general insights from other contexts with
this specific one, such as the importance of universities’
knowledge mobilization capabilities and their dynamics
in the innovation ecosystem to promote social change
[54], or the importance of high consumer demand for
product innovation for the success of industry-university
collaboration [55]. Furthermore, our study highlights key
considerations for when the scientific knowledge shared
with food industries is nutrition sciences rather than food
sciences, or food engineering knowledge. Regarding the
case studied, we also specified key considerations before
suggesting any changes in sodium and fiber in bread, as
well as technical features to consider when developing an
online KM platform for the food industry.

The theme industry context, a topic discussed in other
work related to the use of knowledge assets in organiza-
tions and in open innovation [56, 57], showed that cus-
tomers appeared central to the industry’s discourse in
improving the nutritional quality of their products, as
they are mentioned both in context and as a source of
motivation. This also resonates with other studies in
which consumer acceptance is paramount before any
food reformulation is considered [14, 58—60]. Indeed,
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sodium reduction, an improvement suggested in the
current KM approach, is known to be accepted by con-
sumers [61]. This is consistent with our theme of “prod-
uct vocation’, which implies that products on the shelf
will not change if there are still profitable consumers for
them. Thus, as a more healthy and socially conscious gen-
eration of consumers enters the market [62], the indus-
try might develop healthier products to meet consumer
demands if they see the opportunity for more revenue.
Industries could gain a competitive advantage in col-
laborating with public health researchers, as innovative
and healthy product ideas can potentially increase sales
[63]. In our data, being unable to sell an improved prod-
uct is one aspect of not being motivated to improve the
nutritional quality of their product. The opposite is also
true, where it is a motivator if it can increase sales. Thus,
researchers who wish to engage in KM initiatives should
be aware of the importance of the consumer to industries
and can present consumer data and potential profit-gen-
erating opportunities to get their attention and motivate
them to improve the nutritional quality of their products.
Regarding the KM initiative itself, the participants in
our study mentioned that they would have preferred a
more collaborative approach. Our mobilization could
be described as end-of-grant knowledge transfer (KT),
where we involved knowledge users only when the results
were generated, versus an integrated KT, where the
knowledge users are involved early in the research design
[64]. An integrated KT approach usually fosters research
that is more relevant to the knowledge users because they
are involved in every step of the research project. This
finding is consistent with common guidelines for effec-
tive knowledge mobilization, which recommend meet-
ing with knowledge users, especially at the beginning of a
project [65]. Nevertheless, regarding food systems in par-
ticular, the frequent association of the food industry with
researchers has led to fierce criticism of their proximity
and influence, as well as the potential to distort scientific
results [25, 30]. Good ethical practices should always be
implemented to ensure that such collaborations are con-
ducted with high scientific rigor. Cullerton and colleagues
found a high level of agreement on the principles relat-
ing to standards of research governance, transparency,
and publication in the literature on partnerships between
public health researchers and food industries [66]. How-
ever, there was less agreement on the appropriateness of
industry collaboration [66]. As such, Hawkes and Buse
suggest involving food industries only after public health
objectives have been set [24]. Researchers must be aware
that integrating food industries prior to the generation of
results can be beneficial to KM itself. However, it must
be conducted with due regard to the independence and
integrity of the results and be carefully executed.
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As for the technical aspects of the KM approach, such
as the length of the platform and the need for resources
and clearer messaging, synthesized information and
adapted messages could easily be improved, according
to the participants. For example, working with a market-
ing/communication agency or science education organi-
zation could improve the communication aspect of KM.
Researchers could also use the help of the technology
transfer office or other similar intermediaries, where they
may find useful allies in creating better industry-targeted
communication [67, 68]. Researchers should collaborate
with other professionals and seek help to develop a well-
executed KM initiative online or in person and avoid
developing it independently.

In terms of product issues arising from the informa-
tion shared on the platform, many points were raised
from a food science perspective specifically related to
shelf life, taste, and texture. Working with food technolo-
gists or chefs (e.g., directly with bakers) could help antici-
pate obstacles that public health researchers might face
in suggesting a product improvement that may not be
technically feasible. Providing potential solutions could
enhance motivation and improve absorptive capacities
for new knowledge among industries [10, 13, 69, 70].
Another solution may be to provide companies with
resources where they can obtain ideas on how to imple-
ment a suggested improvement. The need for resources,
whether financial, physical, or informational, was also
echoed in previous work on university-industry collabo-
ration, where factors conducive to successful collabo-
ration include the availability of resources to pursue a
collaboration [71]. Researchers need to focus on product-
related issues and a lack of resources, either by provid-
ing additional food science knowledge or sources of help
and resources, to improve the likelihood that nutritional
knowledge will be used.

Regarding motivation, legislation was mentioned both
as a part of their motivation and as a product-related
matter. The upcoming front-of-pack (FOP) regulation
in Canada, which was launched in June 2022, will iden-
tify products that are high in total sugar, saturated fat,
and sodium [72], which may be a concern for indus-
tries. Our data show that this could entice industries to
change their products (i.e., reformation) since they want
to avoid this warning on their packaging. Other studies
have found results consistent with this effect, where food
patterns are improved after the implementation of FOP
labelling [73, 74]. This study also highlights key elements
for improving public policy, providing insight into sensi-
tive industry issues regarding nutritional improvements.
Any regulations regarding FOP labelling could accelerate
the pace of collaboration between nutrition researchers
and the food industry because of the need for compliance
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or the fear of losing consumers, who may negatively view
products with such labelling.

Finally, our resulting conceptual framework shares
similarities with Bacon et al’s model of conditions for
knowledge transfer [75, 76]. The model suggests that a
combination of relationship, organizational, and knowl-
edge characteristics contributes to successful knowledge
transfer among members of an open innovation eco-
system. In this model, the “learning intent” of organiza-
tions [77], i.e., the willingness to learn new knowledge,
is crucial for successful knowledge transfer. This theme
is similar to our “sense of motivation” theme, as both
themes delineate the motivation to be proactive with the
shared information. Bacon et al. also emphasized that
“tie strength” can play an important role in successful
knowledge transfer, suggesting that actions be taken to
strengthen exchanges among organizations. Many stud-
ies have highlighted that trust and communication are
important to efficiently implement evidence [10, 11, 78].
Building a long-term relationship with food industries
could be beneficial in improving the success of KM, as it
may help produce a more adapted message and reduce
ambiguity [10]. Inter-organizational trust is one of the
strongest mechanisms for lowering barriers to university-
industry collaborations [79]. As Levin has indicated, sim-
ply sharing evidence and asking individuals to change is
insufficient [78]. According to our study, we believe that
the themes that have emerged could have been better
addressed prior to the KM initiative if the research team
had built an earlier relationship with the food industries
that were considering knowledge mobilization. In par-
ticular, we could have understood their realities and the
influence of other actors, two themes that have revealed
themselves to be significant in their context, along with
the other themes. In fact, as general advice, we believe
that building a long-term relationship with industries can
help any KM initiative by providing insights to address
the themes found in this study, as well as to build trust.

The limitations of our study include the limited salience
of themes regarding motivators or de-motivators (under
the theme of “sense of motivation”), as the probing ques-
tions asked during the interviews were not focused on
producing sufficient data regarding these sub-themes.
Rather, the data found were scattered in the interviews.
However, future research could place greater focus on
these motivators/limitations with specific questions. Our
data can only address the relationship between all themes
and the industry’s sense of motivation, and not the speci-
fication of that sense with various subthemes. In addition,
we presented this concept as opposites, meaning either
being motivated or not. Future work could refine this
conceptualization as two side of a spectrum under the
same theme. Other limitations include the small num-
ber of respondents and the lack of characterization of
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participants’ discourses. It would be interesting to know
whether the discourse of SMEs or large companies differ,
as they exist in different contexts and these differences
might appear, for example, in the necessary resources.
Unfortunately, our analysis was not sensitive to this filter,
given the small number of participants when grouping by
characteristics. Finally, the translation of our participant’s
quote from French (the language in which the study was
conducted) to English for the purpose of this paper may
have influenced the accuracy of the reporting of some of
our participant’s discourse. The verification of the quotes
by a trained translator might have helped to enhance
accuracy. Further research is needed on this topic, since
other types of food products and a post COVID-19 con-
text might lead to additional or different insights, as par-
ticipants’ characteristics and contexts may vary.

Conclusion

Recommendations for public health researchers and
practitioners to better mobilize nutrition science for
nutrient improvement with the food industry include
providing them with more information about con-
sumer interest in targeted nutrients, using an integrated
approach to knowledge mobilization that considers ethics
and integrity, working with communication professionals
to better disseminate scientific information, working with
food science experts to address potential technical bar-
riers to proposed nutrient reformulation, and providing
resources, such as financial or material, to act on shared
information and support food reformulation. Legislation
such as the FOP could accelerate the pace of collabora-
tion between researchers and industry. As this is a case
study that raises new questions and hypotheses, future
research could further elaborate on these findings with
additional in-depth interviews and focus groups with
similar participants to solidify the findings and deepen
the analysis of the themes highlighted. Overall, it appears
of relevance for researchers to build collaborative and
transparent relationships with food industry to further
address the recommendations resulting from this study
and be proactive in their solutions to mobilize the scien-
tific knowledge they generate and contribute to popula-
tion health.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/540795-024-00889-z.

[ Supplementary Material 1 J

Acknowledgements

An earlier version of this paper was presented to the 2022 Canadian Nutrition
Society Annual Conference. The authors thank the participants and the
Conseil De la Boulangerie du Québec (CBQ) for their involvement.


https://doi.org/10.1186/s40795-024-00889-z
https://doi.org/10.1186/s40795-024-00889-z

Le Bouthillier et al. BMC Nutrition (2024) 10:81

Author contributions

Marie Le Bouthillier: Conceptualization; Data curation; Formal analysis;
Investigation; Methodology; Visualization; Writing — Original Draft; Writing
- Review & editing. Sophie Veilleux: Conceptualization; Supervision,
Writing — review & editing. Jeanne Loignon: Data Curation; Formal analysis;
Investigation; Methodology; Writing — Review & editing. Mylene Turcotte:
Conceptualization; Data Curation; Investigation; Methodology; Writing —
Review & editing. Laurélie Trudel: Conceptualization; Funding acquisition;
Project administration. Véronique Provencher: Conceptualization; Funding
acquisition; Project administration; Resources; Supervision, Writing — Review &
editing. All authors read and approved the final manuscript.

Funding

The Food Quality Observatory is funded as part of the Politique
gouvernementale de prévention en santé of the Gouvernement du Québec.
The project received financial support from the ministére de la Santé et

des Services sociaux du Québec (MSSS), the ministere de I'Agriculture, des
Pécheries et de I'Alimentation du Québec (MAPAQ), Québec en forme, the
ministére de I'Economie et de I''nnovation, the Canada Foundation for
Innovation and the Institut sur la nutrition et les aliments fonctionnels at
Université Laval.

Data availability
To protect participant’s confidentiality, interview respondents were assured
raw data would remain confidential and would not be shared.

Declarations

Ethics approval and consent to participate

Ethical approval was obtained for this study by the Comité déthique de la
recherche avec les étres humains de I'Université Laval (#2019-225 A-1/11-
05-2020). All methods were carried out in accordance with the applicable
guidelines and regulations. Informed consent was obtained from the study
participants.

Consent for publication
Not applicable.

Competing interests

The authors declare that they have no known competing financial interests
or personal relationships that could have appeared to influence the work
reported in this paper.

Author details

!Centre NUTRISS—Nutrition, Santé et Société, Institut sur la Nutrition

et les Aliments Fonctionnels (INAF), Université Laval, 2440, Hochelaga
Boulevard, Pavillon des services, office 2729-L Qc, Quebec, QC

G1V 0A6, Canada

2Ecole de Nutrition, Université Laval, 2440, Hochelaga Boulevard, Pavillon
des services, office 2729-L Qc, Quebec, QC G1V 0A6, Canada

*Faculté des sciences de I'administration, Université Laval, Quebec,

QC G1V 0A6, Canada

“Institut sur la Nutrition et les Aliments Fonctionnels (INAF), Université
Laval, 2440, Hochelaga Boulevard, Pavillon des services, office 2729-L Qc,
Quebec, QC G1V 0A6, Canada

Received: 30 August 2023 / Accepted: 28 May 2024
Published online: 06 June 2024

References

1. Gressier M, et al. What is the impact of food reformulation on individuals’
behaviour, nutrient intakes and health status? A systematic review of empiri-
cal evidence. Obes Rev. 2021;22(2):e13139.

2. Compagnucci L, Spigarelli F. The third mission of the university: a systematic
literature review on potentials and constraints. Technol Forecast Soc Chang.
2020;161:120284.

3. LeBouthillier M, et al. Nutritional Content of Sliced Bread available in Quebec,
Canada: Focus on Sodium and Fibre Content. Nutrients. 2021;13(12):4196.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 11 of 12

Perron J et al. Assessing nutritional value of ready-to-eat breakfast cereals in the
province of Quebec (Canada): A study from the Food Quality Observatory Public
health nutrition, 2021: pp. 1-17.

Sarda B, et al. How far can reformulation participate in improving the nutri-
tional quality of diets at population level? A modelling study using real food
market data in France. BMJ Global Health. 2024:9(3):e014162.

Conseil de recherches en sciences humaines (CRSH). Lignes directrices pour
une mobilisation des connaissances efficace. 2020; https://www.sshrc-crsh.
gc.ca/funding-financement/policies-politiques/knowledge_mobilisation-
mobilisation_des_connaissances-fra.aspx#al.

Réseau Impact Canada. Mobilisation des connaissances, Définitions et princi-
pes... 2020; http://researchimpact.ca/fr/mobilisation-des-connaissances/.
Anderson CA et al. Innovation to Create a Healthy and Sustainable Food System:
A Science Advisory From the American Heart Association Circulation, 2019: p.
CIR. 0000000000000686.

Sollid K, et al. Food perceptions, beliefs, and behaviors amid a global pan-
demic: results of the International Food Information Council 2021 Food &
Health Survey. Nutr Today. 2022;57(1):26-33.

de Wit-de Vries E et al. Knowledge transfer in university-industry research
partnerships: a review. J Technol Transf, 2018: p. 1-20.

Veilleux S, Queenton J. Accelerating the pace of innovation through university-
industry collaboration enhancement: in search of mutual benefits and trust
building 2015.

Fernandez MA, et al. Facilitators and barriers experienced by federal cross-
sector partners during the implementation of a healthy eating campaign.
Public Health Nutr. 2017;20(13):2318-28.

Maietta OW. Determinants of university—firm R&D collaboration and its
impact on innovation: a perspective from a low-tech industry. Res Policy.
2015;44(7):1341-59.

Busse M, Siebert R. The role of consumers in food innovation processes. Eur J
Innov Manage. 2018;21(1):20-43.

Vyas V. Low-cost, low-tech innovation: new product development in the food
industry. Routledge; 2014.

Earle MD. Innovation in the food industry. Trends Food Sci Technol.
1997,8(5):166-75.

Saguy IS, Sirotinskaya V. Challenges in exploiting open innovation's full
potential in the food industry with a focus on small and medium enterprises
(SMEs). Trends Food Sci Technol. 2014;38(2):136-48.

Arcese G, et al. Evidence and experience of open sustainability innovation
practices in the food sector. Sustainability. 2015;7(7):8067-90.

Procopio Schoen A. Openness and collaboration in the food sector: mapping
the field. Br Food J. 2017;119(11):2493-506.

Bigliardi B, Filippelli S. Open innovation and incorporation between academia
and the food industry. Innovation Strategies in the Food Industry. Elsevier;
2022. pp. 17-37.

Bigliardi B, et al. Innovation models in food industry: a review of the literature.
JTechnol Manage Innov. 2020;15(3):97-107.

Kaufman-ShriquiV et al. Nutrition Knowledge Translation Performance in Health
Professionals: Findings from the 2017 Unified Forces Preventive Nutrition Confer-
ence (UFPN) Nutrients, 2019. 11(2).

Garnweidner-Holme L, et al. Facilitators of and barriers to collaboration
between universities and the food industry in nutrition research: a qualitative
study. Food & nutrition research; 2021. p. 65.

Hawkes C, Buse K. Public health sector and food industry interaction: it's time
to clarify the term ‘partnership'and be honest about underlying interests. Eur
J Public Health. 2011;21(4):400-1.

Robitaille M-C, Hamel V, Moubarac J-C. Les activités politiques corporatives
et leurs influences sur les politiques publiques: un enjeu important pour la
nutrition publique. Nutr Sci en évolution: La Revue de I'Ordre professionnel
des diététistes du Québec. 2020;18(1):14-23.

Stuckler D, Nestle M. Big food, food systems, and global health. PLoS Med.
2012,9(6):21001242.

Alexander N, et al. Achieving a transparent, actionable framework for
public-private partnerships for food and nutrition research. Am J Clin Nutr.
2015;101(6):1359-63.

Bertolo RF, et al. Key attributes of global partnerships in food and nutrition to
align research agendas and improve public health. Appl Physiol Nutr Metab.
2018;43(7):755-8.

WHO (World Health Organization). Policy brief: Producing and promoting
more food products consistent with a healthy diet. 2014; https://www.who.
int/nmh/ncd-coordination-mechanism/Policybrief32.pdf.


https://www.sshrc-crsh.gc.ca/funding-financement/policies-politiques/knowledge_mobilisation-mobilisation_des_connaissances-fra.aspx#a1
https://www.sshrc-crsh.gc.ca/funding-financement/policies-politiques/knowledge_mobilisation-mobilisation_des_connaissances-fra.aspx#a1
https://www.sshrc-crsh.gc.ca/funding-financement/policies-politiques/knowledge_mobilisation-mobilisation_des_connaissances-fra.aspx#a1
http://researchimpact.ca/fr/mobilisation-des-connaissances/
https://www.who.int/nmh/ncd-coordination-mechanism/Policybrief32.pdf
https://www.who.int/nmh/ncd-coordination-mechanism/Policybrief32.pdf

Le Bouthillier et al. BMC Nutrition

30.

31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

(2024) 10:81

Vandenbrink D, Pauzé E, Potvin M, Kent. Strategies used by the Canadian food
and beverage industry to influence food and nutrition policies. Int J Behav
Nutr Phys Activity. 2020;17(1):1-13.

Patton MQ. Qualitative evaluation and research methods. SAGE Publications,
inc; 1990.

Miles MB, Huberman AM. Analyse Des données qualitatives. De Boeck Supéri-
eur; 2003.

Denzin NK, Lincoln YS. The sage handbook of qualitative research. sage; 2011.
Booth A et al. COREQ (consolidated criteria for reporting qualitative studies)
Guidelines for reporting health research: a user's manual, 2014: pp. 214-226.
ChunTie Y, Birks M, Francis K. Grounded theory research: a design framework
for novice researchers. SAGE open Med. 2019,7:2050312118822927.

Flyvbjerg B. Case study. Sage Handb Quialitative Res. 2011;4:301-16.
Brinkmann S. Unstructured and semi-structured interviewing The Oxford hand-
book of qualitative research, 2014: pp. 277-299.

Payne JW. Thinking aloud: insights into information processing. Psychol Sci.
1994,5(5):241-8.

Observatoire de la qualité de l'offre alimentaire. 2022; https://offrealimentaire.
ca/en.

Le sodium dans notre alimentation: principaux contributeurs et modélisation de
limpact de leur réduction en sodium: rapport. 2018: Direction du développe-
ment des individus et des communautés, Institut &#8230.

Kallio H, et al. Systematic methodological review: developing a frame-

work for a qualitative semi-structured interview guide. J Adv Nurs.
2016;72(12):2954-65.

Vasileiou K, et al. Characterising and justifying sample size sufficiency in
interview-based studies: systematic analysis of qualitative health research
over a 15-year period. BMC Med Res Methodol. 2018;18:1-18.
Kempf-Leonard K. Encyclopedia of Social Measurement. Elsevier Science;
2005.

Canada Go. SME research and statistics, Definition. 2012; http://www.ic.gc.ca/
eic/site/061.nsf/eng/home.

Bazeley P, Jackson K. Qualitative analysis with NVivo London, UK: Sage
Publications. Chiesa, V., & Frattini, F.(2011). Commercializing technological
innovation: Learning from failures in high-tech markets. Journal of Product
Innovation Management, 2007. 28(4): pp. 437-454.

Thomas DR. A general inductive approach for analyzing qualitative evalua-
tion data. Am J Evaluation. 2006;27(2):237-46.

Dodgson JE. Reflexivity in qualitative research. J Hum Lactation.
2019;35(2):220-2.

Olmos-Vega FM, et al. A practical guide to reflexivity in qualitative research:
AMEE Guide 149. Med Teach. 2023:45(3):241-51.

Lune H, Berg BL. Qualitative research methods for the social sciences. Chapter
11, an introduction to content analysis. Pearson; 2017.

Braun 'V, Clarke V. Using thematic analysis in psychology. Qualitative Res
Psychol. 2006;3(2):77-101.

Hestevik CH, et al. Older patients’and their family caregivers’ perceptions of
food, meals and nutritional care in the transition between hospital and home
care: a qualitative study. BMC Nutr. 2020,6:1-13.

Joranli KT, et al. Experiences of social support by participants with morbid
obesity who participate in a rehabilitation program for health-behavior
change: a qualitative study. BMC Nutr. 2023;9(1):149.

Clarke V, Braun V, Hayfield N. Thematic analysis Qualitative psychology: A
practical guide to research methods, 2015.222(2015): p. 248.

Fischer B, et al. Knowledge transfer for frugal innovation: where do entrepre-
neurial universities stand? J Knowl Manage. 2021;25(2):360-79.

YiH, Zhang Q. How does product innovation affect the performance of
university-industry collaboration? A dynamic knowledge transfer perspective.
Int J Technol Manage. 2024;95(1-2):55-89.

Teece DJ. Strategies for managing knowledge assets: the role of firm struc-
ture and industrial context. Long Range Plann. 2000;33(1):35-54.

de Torres R, et al. How do institutional innovation systems affect open inno-
vation? J Small Bus Manage. 2022;60(6):1404-48.

58.

59.

60.

61.

62.

63.
64.
65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Page 12 of 12

Van Raaij J, Hendriksen M, Verhagen H. Potential for improvement of popula-
tion diet through reformulation of commonly eaten foods. Public Health
Nutr. 2009;12(3):325-30.

Buttriss JL. Food reformulation: the challenges to the food industry Proceedings
of the Nutrition Society, 2013.72(1): pp. 61-69.

PF, Guiné R, Ramalhosa ECD, Paula L, Valente. New foods, new con-

sumers: innovation in food product development. Curr Nutr Food Sci.
2016;12(3):175-89.

Jaenke R, et al. Consumer acceptance of reformulated food products: a
systematic review and meta-analysis of salt-reduced foods. Crit Rev Food Sci
Nutr. 2017;57(16):3357-72.

Yaqub M. 18 Fascinating health conscious consumer statis-

tics to know in 2022. [cited 2022; https://www.renolon.com/
health-conscious-consumer-statistics/.

Maietta OW, Barra C, Zotti R. Innovation and University-Firm R&D collabora-
tion in the European food and drink industry. J Agric Econ. 2017;68(3):749-80.
Research CloH. Guide to knowledge translation planning at CIHR: integrated
and end-of-grant approaches. Canadian Institutes of Health Research; 2012.
Sciences S, Council HR. Guidelines for effective knowledge mobilization 2019.
Cullerton K, et al. What principles should guide interactions between popula-
tion health researchers and the food industry? Systematic scoping review of
peer-reviewed and grey literature. Obes Rev. 2019;20(8):1073-84.
Tymchenko D, Korogod N, Novorodovska T. Technology transfer office model.
SciJ Astana IT Univ, 2020(3): p. 83-90.

Deschamps |, Macedo MG, Eve-Levesque C. University-SME collaboration and
open innovation: intellectual-property management tools and the roles of
intermediaries. Technol Innov Manage Rev, 2013. 3(3).

Denicolai S, Ramirez M, Tidd J. Overcoming the false dichotomy between
internal R&D and external knowledge acquisition: absorptive capacity
dynamics over time. Technol Forecast Soc Chang. 2016;104:57-65.

Saguy IS. Challenges and opportunities in food engineering: modeling, virtu-
alization, open innovation and social responsibility. J Food Eng. 2016;176:2-8.
Sjoo K, Hellstrom T. University—industry collaboration: a literature review and
synthesis. Ind High Educ. 2019;33(4):275-85.

Gouvernement du Canada. Consultation sur I'étiquetage proposé sur le
devant des emballages. 2018; https://www.canada.ca/fr/sante-canada/pro-
grammes/consultation-etiquetage-devant-des-emballages-cgihtml.

JA AF, AC PF. Impact of front-of-pack labeling on food purchase pattern in
Chile. Nutricion Hospitalaria; 2021.

Ni Mhurchu C, Eyles H, Choi Y-H. Effects of a voluntary front-of-pack nutrition
labelling system on packaged food reformulation: the health star rating
system in New Zealand. Nutrients. 2017,9(8):918.

Bacon E, Williams MD, Davies GH. Recipes for success: conditions for
knowledge transfer across open innovation ecosystems. Int J Inf Manag.
2019;49:377-87.

Bacon E, Williams MD, Davies G. Coopetition in innovation ecosystems:

a comparative analysis of knowledge transfer configurations. J Bus Res.
2020;115:307-16.

Simonin BL. An empirical investigation of the process of knowledge transfer
in international strategic alliances. J Int Bus Stud. 2004;35(5):407-27.

Levin B. Thinking about knowledge mobilization. in an invitational symposium
sponsored by the Canadian Council on Learning and the Social Sciences and
Humanities Research Council of Canada. 2008.

Bruneel J, d'Este P, Salter A. Investigating the factors that diminish the barriers
to university-industry collaboration. Res Policy. 2010;39(7):858-68.

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


https://offrealimentaire.ca/en
https://offrealimentaire.ca/en
http://www.ic.gc.ca/eic/site/061.nsf/eng/home
http://www.ic.gc.ca/eic/site/061.nsf/eng/home
https://www.renolon.com/health-conscious-consumer-statistics/
https://www.renolon.com/health-conscious-consumer-statistics/
https://www.canada.ca/fr/sante-canada/programmes/consultation-etiquetage-devant-des-emballages-cgi.html
https://www.canada.ca/fr/sante-canada/programmes/consultation-etiquetage-devant-des-emballages-cgi.html

	﻿Knowledge mobilization between the food industry and public health nutrition scientists: findings from a case study
	﻿Abstract
	﻿Introduction
	﻿Literature review
	﻿Materials and methods
	﻿﻿Results
	﻿Participant characteristics
	﻿Industry context
	﻿The KM initiative for product improvement
	﻿Product-related matters stemming from shared knowledge
	﻿Sense of motivation
	﻿Resulting conceptual model

	﻿Discussion
	﻿Conclusion
	﻿References


