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The degrees to which diets are consistent with food system sustainability, are the result

of influences across scales of social interaction. This study considers the importance

and limitations of institutional influence over integration of sustainable food systems

ideas and concepts in dietetics practice. Working with the International Confederation

of Dietetics Associations (ICDA) and their Member Country Associations our objectives

are to (a) understand ways by which ICDA could contribute to global sustainable food

systems, (b) develop a method for assessing ICDA’s contribution to sustainable food

systems and (c) test initial data collection options for this assessment. Assessment of

institutional support for sustainable food system integration to practice was conducted by

examining usage data (from Google Analytics) of the ICDA sponsored online sustainable

food system Toolkit, and website content analysis. Study results establish baseline data

and indicate initially modest support for backing integration of sustainable food system

concepts within the dietetics profession.

Keywords: sustainable food system, dietetics, practice, behavior change, institutional change, institutional

influence

INTRODUCTION

Contributions of our global food systems to an unsustainable world are clear (Mason and Lang,
2017; Mosby et al., 2020), and the need for food system participants to make positive change toward
sustainable food systems (SFS) and to be able to assess progress is increasingly pressing. Among the
vast network of actors within the food system who can make contributions toward SFS, dietitians
and nutritionists are often overlooked. Dietitians work in various roles across the food system
that are well-positioned to support pro-SFS behavior change across their communities (Vogliano
et al., 2015; Dietitians Canada, 2020; Spiker et al., 2020). For this study, researchers worked
with a global body of registered dietitians, and their representative association, the International
Confederation of Dietetics Associations (ICDA), to (a) understand ways by which ICDA and
member affiliates could contribute to SFS, (b) develop a method for assessing ICDA and member
affiliates’ contributions to SFS, and (c) test initial data collection options for this assessment.

The following sections introduce concepts of institutional influence for behavior change
as they relate to ICDA, dietitians, and sustainable food systems. We continue by exploring
the importance of addressing barriers to behavior change, and the possibility of assessing
the extent to which barriers to change are being reduced or removed. This is followed by
presentation of the methods used to develop and select assessment measures, as well as the
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data collection process. The final sections present results and a
discussion of the findings.

ICDA, Institutions, and Behavioral
Influence
Organizational and institutional theorists have long explored the
interplay of influence between institutions and their members
(Meyer and Rowan, 1977). Institutions directly influence
individual behaviors and group norms through “shared rules
and typifications that identify categories of social actors and
their appropriate activities or relationships” (Barley and Tolbert,
1997). Likewise, individuals, as organizational participants, both
enact and influence the rules and norms of legitimate behavior
for and within institutions. As an international confederation, the
ICDA has no direct influence over the daily routines of registered
dietitians-nutritionists (RDNs), yet they play an important role
in setting the global context of standards and expectations
for RDNs. Further, ICDA must also work to ensure that the
management of the organization and replication of norms are
not overly reliant on, or expressive of, one region of the world or
cultural identity. Within this context, the ICDA governing Board
of Directors supports and promotes international standards of
practice that are derived by and for RDNs across the globe.
Through communications via their newsletter, website, and
member conferences, basic professional standards of practice and
norms for activities and patterns of behavior are shared and
reproduced. Given that RDNs occupy various roles of influence
across the food system (Dietitians Canada, 2020), the ICDA is in a
powerful position to support standards, norms and expectations
for RDNs to be a positive influence toward global sustainable
food systems.

The relationship between institutions and individual
sustainability related values and behavior has been observed in
several different industries. Velasco and Harder (2014) examined
an education for sustainable development (ESD) intervention
enacted by the International Federation of Red Cross and Red
Crescent Societies with their Youth as Agents of Behavior
Change program. Their study highlights the importance of an
institutional and societal context that supports behavior change
for sustainability. Without institutional and broader contextual
support, people can learn about the need for sustainability,
but transfer to behavior change will be inhibited (Velasco and
Harder, 2014). Another study exploring the influence of small
and medium business owners in New Zealand showed that
appropriate institutional support can foster the development
of sustainability-related identities, which as a result, can
lead to behavior, organizational, and cultural change toward
sustainability (Kiefhaber et al., 2020).

Similar to these organizational settings, the ICDA can leverage
change toward SFS within the dietetic profession by setting a
broader institutional context that highlights the importance of
sustainable food and understanding sustainable food systems. As
an international association that reaches a large audience the
ICDA can facilitate learning and leverage behavior change that
supports SFS (Carlsson and Callaghan, 2022). Figure 1 illustrates
domains of influence across four concentric rings of scale within

the dietetics profession: populations of focus (individual people)
for RDNs, practicing RDNs who work with individual people
and institutions of various nations, national level Associations
of RDNs, and finally the International Confederation of Dietetic
Associations (ICDA).

Reducing Barriers for Behavior Change
Setting a positive context and expectations is often not enough to
illicit behavior change. When people are interested in learning
or doing something new, such as adopting a new hobby or
habit, or in some significant way changing their behavior
pattern, barriers often arise. Because barriers to change can
slow or completely block drivers that promote a desired change,
identifying barriers and creating and implementing strategies
that support the removal of barriers can be productive in
facilitating individual, organizational and social change. The
need to address barriers to change has been seen in a variety
of contexts, including: corporate shifts toward sustainability
(Lozano, 2007), sustainable consumer behavior (Rizzi et al.,
2020; Chwialkowska and Flicinska-Turkiewicz, 2021), public
health promotion and programming (Ljungqvist et al., 2014),
and programs to enhance effectiveness in workplace settings
(Mohajer and Singh, 2018; Maltinsky and Swanson, 2020).

In a study of Registered Dietitians of Canadian (Carlsson
et al., 2020), participants were asked what barriers they saw
for achieving SFS. Four high-level barriers were identified: (1)
competing food-health messages that lack scientific evidence,
(2) inadequate opportunities for developing understanding
of interactions between food, people, and the environment,
(3) cultural expectations of stable access to a variety of
imported foods year-round, and (4) cultural de-prioritization
of food. While this study took a comprehensive approach to
understanding barriers to SFS as perceived by dietitians, the
context was limited to Canada, a high-income country. It is
reasonable to assume that barriers may differ between countries
of different income levels and cultural contexts.

Building on the Canadian research, another study explored
perceived barriers to SFS from an international audience of
dietitians (Carlsson et al., 2019). Working with the ICDA,
researchers found that the ICDA membership perceived
seven high-level barriers to moving toward SFS globally: (1)
professional culture that is reluctant to embrace sustainability
related research and practice, (2) lack of common ground for
understanding the scope and complexity the SFS challenges, (3)
the food price paradox (high food prices inhibit access, low food
prices can incentivize unhealthy diet patterns), (4) profits as
priority, (5) food safety/waste trade-offs, (6) access to adequate
infrastructure and technology, (7) environmental degradation.
As a loosely coupled global association of national dietetics
associations, there is a relatively low degree of dependence
among the organizations of which the ICDA is comprised.
Thus, the ICDA is limited in its ability to address some of
these barriers directly. Many are tied to social and economic
policies at the country or international level. However, of these
high-level barriers identified, the first two barriers were within
ICDA’s purview. Within these two ICDA relevant barriers, seven
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FIGURE 1 | Influence across scales of the dietetics profession.

additional sub-barriers were identified (Carlsson and Callaghan,
2022):
Reluctance within Professional Culture:

Inability to influence peers on relevance of SFS to practice.
Cultural norms in the workplace impedes N-D SFS work.
Lack of a clear, collective vision of success.

Lack of Common Ground borne from Complexity:

Complexity of food systems issues is overwhelming.
Rapid emergence of new research and developments, difficult
to keep up with.
Lack of common language for SFS-Food-Nutrition.
Lack of multidisciplinary thinking for collective
understanding.

Process as Indication of Progress
In order to assess progress toward significant objectives (such as
sustainable diets, or climate adaptation) within a complex system
(such as the food system, or the earth’s climate), evaluators of
programs are encouraged to use a mix of both outcome and
process indicators (Bagheri and Hjorth, 2007; Niemann et al.,
2017). Outcome indicators demonstrate that a specific objective
has been achieved and are most useful when assessing progress
toward a specific, clearly defined end goal. Process indicators
are more suitable for contexts and problems that are constantly
changing, where the time horizon for achievement of the
objective is difficult to determine, and the exactmeasure of success
is fuzzy due (in part) to the many voices of stakeholders who can
influence the outcome. Process indicators “measure progression

toward the achievement of an outcome (e.g. ‘resilience to
drought’), but do not guarantee or measure the final outcome
itself ” (Bours et al., 2014).

Like adaptation to a changing climate, or supporting society
in reducing its reliance on plastics, the evolution toward food
systems sustainability is wickedly complex (Hull et al., 2018;
Lehtonen et al., 2018). In relation to sustainable food systems, the
influence of ICDA allows them to provide professionally relevant
information and support activities designed to enable dietetic
associations and their members to incorporate SFS framing
into their practice. Ideally, this will assist in promoting dietary
patterns that are consistent with SFS on local and global levels.
Within this context, process indicators are amore useful tool than
outcome indicators for assessing contribution toward SFS.

The operationalization of process indicators are actions
(processes). The previous study of ICDA membership presented
above, also explored what types of supports/actions RDNs felt
would be useful to them in their efforts to integrate SFS within
their practice (Carlsson and Callaghan, 2022). Three high-level
action areas were identified. These action areas are shown in
Table 1, with each associated barrier to SFS that could potentially
be addressed by the action/process.

The identification of these three clear areas of action, and
associated barriers that could be addressed by ICDA, led ICDA
to invest in development of an online SFS Toolkit1 for global
dietitians (Carlsson et al., 2019). The SFS Toolkit was designed
to demonstrate SFS leadership by ICDA, assist others in taking

1Please see ICDA Sustainable Food Systems Toolkit: https://icdasustainability.org.
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TABLE 1 | Actions for addressing barriers to integration of SFS work in dietetics

practice.

Action Area 1: Provide strong leadership for sustainable food systems in

practice

Barrier 1 Inability to influence peers on relevance of SFS to practice

Barrier 2 Cultural norms in the workplace impedes RDN SFS work

Barrier 3 Lack of a clear, collective vision of success

Action Area 2: Facilitate learning and collaboration among ICDA

members

Barrier 4 Complexity of food systems issues is overwhelming

Barrier 5 Rapid emergence of new research and developments, difficult to keep

up with

Barrier 6 Lack of common language for SFS-Food-Nutrition

Action Area 3: Identify and engage global partners in this work

Barrier 7 Lack of multidisciplinary thinking for collective understanding

SFS leadership, and to facilitate learning and collaboration
(the first two action areas). Identifying and engaging global
partners in SFS work was beyond the initial scope for the
SFS Toolkit. In existence since September 1, 2020, the SFS
Toolkit contains three main sections: Resources, Community of
Practice, and Professional Development. The Resources section
includes various types of literature, reports and case studies.
The Community of Practice section provides a number of
opportunities for users to share their own stories, and interact
with one another in a way that could build community around
SFS. Finally, the Professional Development section provides
a curated set of learning opportunities regarding SFS related
webinars, podcasts, etc. Refer to Table 4 for more details
regarding the various Toolkit elements.

Development of the SFS Toolkit is a strong indication
of ICDA’s intention to make positive contributions toward
integrating SFS into dietetic practice. Of course, the mere
existence of a toolkit is not enough. Building the toolkit was a step
in the right direction, further actions must be taken, however,
before barriers to change will diminish. Assessment of toolkit
usage, through Google Analytics and a user Self-Assessment
survey, allowed for initial consideration of contributions made
by ICDA and member affiliates toward supporting a shift within
the profession toward sustainable food systems.

METHODS

Data Collection
This study is one component of a larger body of work, and
builds directly from earlier publications (Carlsson et al., 2019;
Carlsson and Callaghan, 2022). As with the earlier work, the
population for this study was dietitians who are registered with
their country’s ICDA Member Association. Initial invitation to
participate was sent from the ICDA Board via email to member
country ICDA representatives. At the time of this work, there
were 43 ICDA member countries, each with one or two elected
ICDA representatives, elected by numerous registered dietitians
within each country. Participant recruitment, and inclusion
criteria, are fully discussed in a previously published paper

TABLE 2 | Questions from the ICDA member Delphi Inquiry process.

1 What does a sustainable food system look like to you?

2 What are the major barriers to achieving the sustainable food system

you describe above?

3 What types of support do you believe are most needed to move toward

a sustainable food system?

4 What types of supports could ICDA provide to support movement

toward a sustainable food system?

5 What do you think is the role of nutritionists and dietitians in promoting

sustainable food systems?

6 Identify specific measures (or indicators) you believe are important for

monitoring progress toward your vision of a sustainable food system?

(Carlsson and Callaghan, 2022). Ethical approval for the methods
used was granted by Acadia University, Research Ethics Board.

Initial data collection was done through a Delphi Inquiry
Method (administered through an online survey system, Lime
Surveys © 2017), where participants were asked a set of
the same questions in three consecutive rounds. For each
consecutive round, participants were given a composite summary
of responses from the prior round and asked to respond to the
questions again considering what their colleagues have expressed.
This method of data collection allowed us to facilitate a quasi-
dialogue with members, over time, and across the globe. In the
first round, 72 ICDA members participated from 30 countries
(including all continents except Antarctica). In round two, 61
members participated, and 50 participants completed round
three. Australia had the highest level of participation, followed
by Portugal and Greece.

Data and analysis presented for this publication is one
component of a larger study. Six questions were asked in the
Delphi Inquiry, as shown in Table 2. Results and analysis for the
first five questions are the subject of another paper (Carlsson
and Callaghan, 2022). Initial ideas for how to monitor progress
were taken from participants responses to questions 6 below, and
further framed by responses to questions 2 and 4 as presented in
other published work (Carlsson and Callaghan, 2022).

The vast majority of respondents’ answers to question 6
spoke to broad scale societal, human health, infrastructure, and
ecological indicators that are beyond the bounds of this study,
such as: affordability of local food, food type intake, energy
production, and fish stocks. When data collection of the Delphi
Inquiry process was complete, respondents had suggested over
500 possible indicators of progress toward SFS. Of the indicators
suggested, the researchers zoomed in on those relevant to the
barriers identified and the action areas highlighted in Table 1.
Indicators were culled according to the following criteria:

1) Relevance to ICDA
2) Suggested by participants
3) Availability of data
4) Feasibility of data collection (measurable, time, cost)

In total, 16 indicators to assess progress toward dismantling
barriers that impede integration of SFS into RDN practice were
identified. Of these, 12 were feasible to research within the
constraints of this study. The full list of indicators are provided
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TABLE 3 | (a) Barrier 1 – Inability to influence peers on relevance of SFS to practice; (b) Barrier 2 – Cultural norms in the workplace impede RDN SFS work; (c) Barrier 3 – Lack of a clear, collective vision of success;

(d) Barrier 4 – Complexity of food systems issues is overwhelming; (e) Barrier 5 – Rapid emergence of new research and developments, difficult to keep up with; (f) Barrier 6 – Lack of common language for

SFS-food-nutrition; (g) Barrier 7 – Lack of multidisciplinary thinking for collective understanding.

Process indicators Indicator data source Data results

(a) Existence of ICDA strategic plan to guide

SFS work*

IDS-1 ICDA website content analysis for policy

integration ofSFS

Analysis revealed no specific strategic plan focused on sustainability/SFS. However, in the general

ICDA Strategic Plan 2017-2020, “Decision makers in health, agriculture and food have readily

available advice from dietitian-nutritionists on sustainable food systems that promote healthy diets”

is included in their “goals”. No further supporting action was mentioned (as of June 30, 2021)

Existence of an ICDA position statement on

inclusion of SFS in dietetic scope of practice

(or,ICDA-led support finding other members

who have one)*

IDS-2 ICDA SFS website content analysis for

position statement of ICDA, OR examples of

other member associations

Analysis of ICDA website revealed no existing position statement on the inclusion in dietetic scope

of practice from the ICDA. There was also no ICDA-led support finding other members who have

one (as of April 6, 2021). Analysis of content on the ICDA-SFS Toolkit, revealed no position

statements from other (ICDA) members on the Toolkit. There are three SFS related role

statement/papers from Canada, Australia, and Italy (as of April 6, 2021)

Member associations with a position, role or

policy statement

IDS-3 Search each member association

website for position/role statements and collate

Analysis uncovered a total of 6 (of 45) member-country associations (Canada, Australia, Italy,

United Kingdom, Portugal, and Norway) with an SFS related position, role or policy statement (as

of June 11, 2021)

IDS-4 Search dietetic literature for position/role

statements,collate

The cost and time for researching this indicator was deemed not practical, beyond the ability of

this research project. No data was collected for this indicator.

Member associations with a link to the ICDA

toolkit

IDS-5 Content analysis of memberwebsites There were two associations (Spain and Sweden), out of a possible 45, member country websites

that have posted a link to the Toolkit (as of June 11, 2021)

Inclusion/amount of relevance-related support

material in the SFS Toolkit

IDS-6 Y/N indicator assessed by content

analysis of the SFS website/inclusion of this

topic on thewebsite

Analysis revealed relevance-related support material is included in multiple sections: the SDG

briefs, the resource database, the self-assessment, and the webinars, workshops & podcasts

pages (as of June 11, 2021)

IDS-7 Self-Assessment data, percentage

interested in understanding relevance of topic

topractice

Reported in Self-Assessment: 32% of respondents (RDN’s & Trainees) selected that they want to

understand the relevance of this topic (SFS) to their practice area

IDS-8 Traffic to the SDG Briefs and Learning

Modules

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

SDG Briefs 167 3min, 20 sec 51% 9/1/20-

6/24/21

None.

Learning module

homepage

201 1min, 13 sec 47% 9/1/20-

6/24/21

Navigation summary shows

that 90 users clicked on one

of the 3 learning modules

after visiting this page.

Learning module 1 231 3min, 51 sec 82.5% 9/1/20-

6/24/21

Navigation summary shows

that 15 users clicked on one

of the other learning

modules after this page.

Learning module 2 69 2min, 34 sec 77% 9/1/20-

6/24/21

Navigation summary shows

that 11 users clicked on one

of the other learning

modules after this page.

Learning module 3 53 1min, 24 sec 83% 9/1/20-

6/24/21

Navigation summary shows

that 5 users clicked on one

of the other learning

modules after this page.

(Continued)
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TABLE 3 | Continued

Process indicators Indicator data source Data results

(b) Existence of ICDA-led Standards of Practice

for integrating SFS into various practice areas*

IDS-9 ICDA SFS Website(content analysis) Analysis of the ICDA SFS Website revealed no relevant resources/attachments/links related to

ICDA-led standards of practice for integration of SFS into practice areas (as of May 27, 2021)

ICDA Supports finding practice standards

examples that can be adapted (e.g., through

examples made available online)

IDS-10 ICDA website, and SFS

Website(content analysis)

Analysis of the ICDA website and ICDA-SFS website found no examples of practice standards (as

of May 27, 2021)

Recognitions for SFS leaders* IDS-11 Content analysis of the ICDA website

and newsletter; Content analysis of ICDA-SFS

website and ICDA SFS newsletter

Analysis of 13 ICDA newsletters (between 2017 and April 2021) were analyzed for any

grants/awards/news highlights related to SFS work completed by/involving an RDN. In total, 6

newsletter issues recognized/contained SFS-work by RDNs. One issue contained 2 recognitions,

and the rest contained 1 each, for a total of 7recognitions.

The webinars, workshops & podcasts page on the SFS-Toolkit was analyzed for any resources

that related to the process indicator (i.e., recognized SFS-work by RDs) in April 2021. Out of 21

resources on this page, 10 fit the criteria—recognizing SFS-work by RDNs.

Analysis of ICDA-SFS newsletters (March, April, May – 2021) found a total of 4 recognitions (out of

9 potential opportunities) of SFS-work by RDs in the ICDA-SFS newsletter.

IDS-12

Association level promotion of SFS and/or D-N

role in SFS (media promotion or other, e.g.,

social media,advocacy work)

The cost and time for researching this indicator was deemed not practical, beyond the ability of

this research project. No data was collected for this indicator.

Process indicators Indicator data source Data results

(c) Vision of success posted and integrated

into ICDA work, and member countries*

IDS-13 Content analysis of ICDA website The vision of success is not posted on the ICDA website (as of May 19, 2021)

IDS-14 Content analysis of Member

Association websites

The vision of success is not posted on Member Associations websites (as of May 19, 2021)

Process indicators Indicator data source Data results

(d) Toolkit existence and usage* IDS-15 Usage stats (hits, downloads, time) for

learning modules

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Learning module

homepage

201 1min, 13 sec 47% 9/1/20-

6/24/21

Navigation summary shows

90 users clicked on one of 3

learning modules after

visiting this page.

Learning module 1 231 3min, 51 sec 82.5% 9/1/20-

6/24/21

Navigation summary shows

15 users clicked on one of

the other learning modules

after this page.

Learning module 2 69 2min, 34 sec 77% 9/1/20-

6/24/21

Navigation summary shows

11 users clicked on one of

the other learning modules

after this page.

Learning module 3 53 1min, 24 sec 83% 9/1/20-

6/24/21

Navigation summary shows

5 users clicked on one of

the other learning modules

after this page.

(Continued)
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TABLE 3 | Continued

IDS-16 Usage stats (hits, downloads, time on

webinars, podcasts and emerging research,

these three are all designed to facilitate

peer-to-peer learning)

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Workshops

webinars podcasts

346 2min, 25 sec 67.69% 9/1/20-

4/22/21

None

Resource

database

511 2min, 19 sec 41.68% 9/1/20-

4/22/21

Navigation summary shows

204 users (or ∼40%) clicked

on one of the resources

provided after visiting this

page.

Emerging research 94 1min, 3 sec 60% 3/1/21-

5/10/21

Navigation summary shows

37 users clicked on one of

the research reports from

the emerging research main

page.

Mailchimp analytics show the number of clicks on the emerging research section of the

newsletters. From the three newsletters released (March, April, and May), there were a total of 15

clicks on this section.

Newsletter Total

opens

Total click

throughs

Specific clicks on

an emerging

research report

March, 2021 185 26 6

April, 2021 105 25 5

May, 2021 214 31 4

IDS-17 Content analysis of discussion forum

for Toolkit peer-to-peer support content

Currently, there is little use of the discussion forum, not enough content for analysis (as of June 30,

2021)

Toolkit usage to seek information regarding

broad understanding of SFS

IDS-18

Self-assessment data, percentage of people

who “select all” when asked what type of

sustainability information they were seeking,

and # of RDNs completing the SAoverall.

A total of 104 people completed the Self-Assessment survey between September 1, 2020 and

January 13 2021. Of these, 84 indicated they were RDNs or Trainees. When asked what

sustainability issues they were interested in learning more about, 14 of the 84 (17%) chose “all”.

The five additional users (non-RDN and not Trainee) also selected “all” in response to this question

(or just over 18% of total respondents).

Process indicators Indicator data source Data results

(e) Existence of/Use of a toolkit section

dedicated to knowledge translation of new and

emerging research

IDS-19 Y/N to if it exists There is an existing webpage on the Toolkit dedicated to emerging research, which launched on

March 1, 2021.

IDS-20 Google Analytics (# hits, time on page) Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Emerging research 94 1min, 3 sec 60% 3/1/21-

5/10/21

Navigation summary shows

37 users clicked on one of

the annotated research

reports from the emerging

research main page.

(Continued)
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TABLE 3 | Continued

Mailchimp analytics show the number of clicks on the emerging research section of the

newsletters. From the three newsletters released (March, April, and May), there were a total of 15

clicks on this section.

Newsletter Total

opens

Total click

throughs

Specific clicks on

an emerging

research report

March 185 26 6

April 105 25 5

May 214 31 4

IDS-21

Content analysis of forum (number of shares

new data/research, discussion of relevance for

practice)

Currently, there is little use of the discussion forum, not enough content for analysis (as of June 30,

2021)

Process indicators Indicator data source Data results

(f) Toolkit Usage to support development of

common language

IDS-22

Percentage of people completing

self-assessments looking for sustainable

informed curriculum

Of 84 RDNs/Trainees who completed the Toolkit Self-Assessment (September 1, 2020 and January

13 2021), 38 (45%) of them selected “sustainable informed curriculum” as a topic of interest.

IDS-23 Google analytics stats on the learning

modulespage(s)

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Learning module

homepage

201 1min, 13 sec 47% 9/1/20-

6/24/21

Navigation summary shows

90 users clicked on one of 3

learning modules after

visiting this page.

Learning module 1 231 3min, 51 sec 82.5% 9/1/20-

6/24/21

Navigation summary shows

15 users clicked on one of

the other learning modules

after this page.

Learning module 2 69 2min, 34 sec 77% 9/1/20-

6/24/21

Navigation summary shows

11 users clicked on one of

the other learning modules

after this page.

Learning module 3 53 1min, 24 sec 83% 9/1/20-

6/24/21

Navigation summary shows

5 users clicked on one of

the other learning modules

after this page.

(Continued)
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TABLE 3 | Continued

IDS-24

Google analytics stats on the

webinars/workshops/podcastspage

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Workshops

webinars podcasts

346 2min, 25 sec 67.69% 9/1/20-

4/22/21

None

IDS-25

Google analytics stats on the glossarypage

Page Views Avg time Bounce rate Date

range

M/D/Y

Other notes

Glossary 59 2min, 59 sec 66.67% 9/1/20-

4/22/21

None

RDNs participating in working groups/Task

Forces*

IDS-26

Interviews and/or surveys with directors of

member associations; Surveys of ICDA

members

The cost of researching this indicator was beyond the ability of this research project. No data was

collected for this indicator.

Process indicators Indicator data source Data results

(g) Number of member associations/RDNs

collaborating with other food interests (farmers,

retailers, etc.)*

IDS-27

Interviews and/or surveys with directors of

member associations; Surveys of ICDA

members

The cost and time for researching this indicator was deemed not practical, beyond the ability of

this research project. No data was collected for this indicator.

Number of ICDA or Member association SFS

specific events (workshops, conferences, etc.)

where cross pollination and collaboration with

other food interests are intentional.

IDS-28

Content analysis of ICDA website and member

country websites

The cost and time for researching this indicator was deemed not practical, beyond the ability of

this research project. No data was collected for this indicator.

NOTE: the asterisk next to some process indicator items indicates that these were identified by the ICDA membership as possible indicators for assessing SFS.
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TABLE 4 | Elements of the ICDA SFS toolkit, overview of features/elements used in data collection.

SFS toolkit feature Brief description

Resources Existing Resources Database: Compilation of mostly gray literature reports released by external organizations, annotated by the ICDA

SFS team.

Case Studies: Stories of SFS challenges addressed by initiatives, programs and organizations from across the world.

SDG Briefs: Eight of the 17 UN Sustainable Development Goals (SDGs) are explained, along with their relevance to RDN practice.

Glossary: A number of terms relevant to SFS are defined. References provided.

Emerging Research: Summarizing of recent scholarly research articles that are relevant to SFS and the Dietetics/Nutrition profession.

Relevance to practice is explained for all reports.

Professional development Learning Modules: A curated series of SFS learning modules with introductory text and reflective question written by the Toolkit

designers, and direct links to relevant articles, reports, videos and podcasts. The learning modules are structured to support three

levels of knowledge:

• Understanding foundational concepts of sustainability and food systems

• Understanding the relevance of SFS to nutrition and dietetic practice

• Being able to apply SFS concepts in practice

Podcasts and Webinars: These cover a wide variety of topics. Some curated from other sources, others are produced by the ICDA

SFS Team. Topics range from basic sustainability theory, to in depth consideration of complex aspects of sustainable food systems.

Community of practice This section of the Toolkit includes, Examples of Sustainability in Practice, Share Your Story, and Discussion Forum. It was designed

to encourage interaction among practitioners and other users through shared stories, and a discussion forum board. In addition to

the ICDA SFS Project Team, a further 10 RDNs are listed on the site as regional contacts to support usage in ways appropriate to the

local context.

in Tables 3a–g, along with data sources and results of data
collection. For each barrier, there are two or more potential
indicators of progress, and for each indicator, there are often
multiple sources of data identified. Indicators with an asterisk are
those suggested by Delphi participants.

As illustrated in Tables 3a–g, data collection for the identified
indicators involved several different methods, including website
content analysis, descriptive statistics, and google analytics. In
addition to the websites of ICDA, and Member Associations,
the ICDA SFS Toolkit was used extensively in this research. A
detailed description of the various aspects of the Toolkit relevant
to this research is provided in Table 4.

To assess the pages within Resources and Professional
Development a variety of analytical tools were used. Many of
the pages were assessed for content of key terms that were
relevant to the barrier being assessed. Researchers also used
Google Analytics to understand user interaction with the SFS
Toolkit [Google Analytics, (n.d)]. The bounce rate for pages
was also examined along with the average time spent per page,
and exits per page. Bounce rate is a metric which refers to
the percentage of single-page sessions in which there was no
interaction with the page (i.e., that a person exits the page without
page interaction). A higher bounce rate (e.g., 100%) indicates
that on average, users interacted less with the page. A lower
bounce rate (e.g., 0%) indicates higher interaction with the page.
Exits include moving to another page on the site, or clicking
a link on the page which leads to an external website (e.g.,
some resources on the workshops and webinars page lead to
other websites).

In addition to analysis of specific page use within the Toolkit,
the ICDA SFS Toolkit includes an anonymous, voluntary Self-
Assessment Tool. This Self-Assessment asked users a number of
questions designed to help them navigate the Toolkit, quickly
identifying information relevant to their interests. This also gave
researchers insight into the learning needs of users. The 100 Self-
Assessments (from 21 countries) competed between September

1, 2020–January 13, 2021, were used as a source of data for
this study. The data collection period varied slightly among the
different elements of the Toolkit. Date ranges for each analysis
and detailed descriptions of data collection method for each
indicator is presented in Table 3.

RESULTS

Tables 3a–g report the findings for each of the indicators, the
indicator data sources (IDS), and their associated barrier. In the
text below, the data are discussed.

Action Area 1: Provide Strong Leadership
for Sustainable Food Systems in Practice
Barrier 1: Inability to Influence Peers on Relevance of

SFS to Practice
Results for IDS-1, IDS-2 and IDS-3 reveals that ICDA and
the majority of Member Associations have not yet documented
actionable commitments to integrating SFS into dietetics
practice. With no SFS focus in their strategic plan, no existing
position statement for practice, and just over a handful of
Member Associations with an SFS related policy statement, there
was no documented evidence that SFS has penetrated to the core
of institutional planning and policy making. Usage stats from
the other indicator data sources however, counter this second
possibility. The results of IDS-7 show that of the 100 respondents
to the Toolkit Self-Assessment, 32% indicated that they were
interested in learning more about all aspects of sustainability in
relation to food systems.

With respect to traffic on the SDG briefs and learning
modules pages (IDS-8), is appears that users spent adequate
time on each page to review and consider what was presented,
and interact with the material provided. Almost half of the
users who examined the SDG briefs page (167) explored the
page interactively by clicking through to the SDG briefings
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as indicated by the 51% bounce rate. Similarly, just over half
of the users who accessed the Learning Modules main page,
clicked into one of the three modules offered on that page
(bounce rate 47%). The analytics from the learning modules
is more difficult to interpret. Each Learning Module includes
explanatory text, reflection questions, references, and links to
other websites for further information. As shown in the Data
Results table, people spent themost time, on average, on Learning
Module 1 (3min, 51 s/231 pageviews), a bit less on Learning
Module 2 (2min, 34 s/69 pageviews), and the least time on
Learning Module 3 (1min, 24 s/53 pageviews). The text on
the Learning Module pages is more generally contextual, with
the more rigorous explanations and learning coming from the
downloadable files and the video links from other websites. It
could be that users downloaded the files that they wanted, then
exited the site to examine the detailed more closely. Further,
each click through to a different website would count as an
exit of the site, rather than interaction with the material. Thus,
while the data shows that people are using the various pages,
limitations of the data inhibit our ability fully understand the
extent to which they are interacting with, and learning from, the
material provided.

Barrier 2: Cultural Norms in the Workplace Impede

RND SFS Work
Results from IDS-9 and IDS-10 reveal that ICDA has not
promoted standards for practice relevant to SFS in dietetics
practice. For IDS-11, content analysis of ICDA and ICDA-SFS
newsletters was conducted to find recognition of SFS work by
RDNs. Between January 2017 and April 2021, analysis of 13
ICDA newsletters, which are sent to all registered members of
ICDA, revealed seven recognitions of RDN SFS work; analysis
of four ICDA-SFS newsletters, which is sent to people who
explicitly sign-up for the newsletter on the SFS Toolkit, found
four recognitions of this type of recognition out of nine
recognition opportunities.

Barrier 3: Lack of a Clear, Collective Vision of

Success
For both IDS-13 and IDS-14, content analysis was conducted
for the ICDA and Member Association website to see if the
ICDA member generated Vision of Success for SFS was posted
or referenced. No such references or postings were found.

Action Area 2: Facilitate Learning and
Collaboration Among ICDA Members
Barrier 4: Complexity of Food Systems Issues Is

Overwhelming
Data for examining means by which IDCA is addressing this
barrier were taken entirely from usage data of the ICDS SFS
Toolkit. The data from IDS-15 are summarized above (IDS-8),
however it is worth noting that the process indicator suggested
for IDS-15 was toolkit usage.

IDS-16 examines usage stats from specific pages of the Toolkit.
During the 8 month date range of data collection, there were
almost 350 visits to the Workshops, Webinars and Podcast page
of the Toolkit, as well as the Resource Database page. There was
more traffic on the Resources Database, and the bounce rate for

this page was lower than for other pages (41.68%). The bounce
rate for the Workshops Webinars and Podcasts page was higher
relative to some other pages (67.69%). It is important to note that
direct comparison between bounce rate numbers is misleading.
All of the items on the Resource Database page keep users within
the website, but most of the items on the Workshops Webinars
and Podcasts take users to other website. Thus, the bounce
rate away from the Resources Database page is an accurate
reflection of people leaving without further explorations of the
material on the page, whereas the bounce rate for Workshops
Webinars and Podcasts likely includes interactions with the
page that took users to other websites. Emerging research had
significantly fewer visits, but data collection only occurred over
∼2.5 months. Analysis of clicks from the ICDA SFS newsletters
onto specific articles on the Emerging Research page showed
moderate interest.

Data from ISD-18 shows that during the period of data
collection 104 people filled in the Self-Assessment form. When
asked what type of sustainability issues they would like to learn
more about, just over 18% chose “select all.”

Barrier 5: Rapid Emergence of New Research and

Developments, Difficult to Keep Up With
The Emerging Research section was not part of the initial Toolkit
design. In early 2021, however, funding to support this became
available. Therefore, the relatively lower number of page views
(94) needs to be understood with this in mind.

With IDS-21, the intention was to assess discussions of
research in the Toolkit’s Discussion Forum. Unfortunately,
there was insufficient traffic on the Discussion Forum to allow
for analysis.

Barrier 6: Lack of Common Language for

SFS-Food-Nutrition
Of the RDNs/Trainees who completed the Self-Assessment, IDS-
22 shows that 45% of them were interested in sustainable
informed curriculum.

The data results for IDS-23 and IDS-24 have been summarized
above (IDS-8 and IDS-16 respectively). To understand Toolkit
usage to support development of a common language for SFS, we
also examined Google Analytics from the Glossary page. Results
showed that relatively few people (59 views) reviewed the glossary
page, but those that did spend time to review the material, and
interact with it.

Action Area 3: Identify and Engage Global
Partners in This Work
Barrier 7: Lack of Multidisciplinary Thinking for

Collective Understanding
Both process indicator sources of data collection were deemed
not practical, and beyond the project capacity for current
collection (IDS-27, IDS-28). No data were collected to assess
progress toward addressing this barrier.

DISCUSSION

Tracking and analysis of data collected over 9 months during
the first year of the Toolkit’s existence provides a baseline for
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understanding how the website is being used. Two types of data
were collected: contiguous and binary. The intent with this data
is not to arrive at a single score, nor are we are able to provide
conclusive answers regarding progress toward or away from the
dismantling of barriers to the integration of SFS in RDN practice.
We do, however, provide an initial narrative regarding the
contribution made by ICDA and Member Associations, toward
promoting integration of SFS to dietetic practice. Progressive
tracking over years, and further development of the ICDA
SFS Toolkit, will allow researchers to provide a more nuanced
understanding of these indicators as well as possibly identify
and develop additional indicators. This discussion is organized
around Action Areas identified as important by RDNs toward
supporting SFS, and consideration is given to both actions taken
and potential action to be taken by ICDA, National/Regional
Dietetics Associations, and RDNs themselves. Actions and future
opportunities across scales of the profession are illustrated in
Figure 2.

Action Area 1: Provide Strong Leadership
for Sustainable Food Systems in Practice
ICDA has demonstrated leadership in supporting SFS as relevant
to RDN practice by providing a free, accessible, online Toolkit
with relevance-related support material in multiple sections (i.e.,
SDG briefs, learning modules, resource database, self-assessment
tool, webinars and workshops, emerging research). This resource
provides RDNs with tools and information that, theoretically, can
provide grounding in SFS and its relevance to practice. Strong
grounding in the relevance of SFS to dietetics practice will help
RDNs facilitate the shift of cultural norms within workplace
environments toward greater acceptance of SFS. This shift can
also be supported by establishment of SFS certifications and
acknowledgment and promotion of SFS leadership by dietetics
institutions. Results illustrate that minimal institutional level
efforts have been dedicated toward this type of support. We are
unsure if this is because standards of practice or certifications
have not developed, or if documentation of such standards have
not yet been posted to their website and/or the Toolkit.

Leadership can also be demonstrated by articulating and
promoting a clear vision of success in relation to a particular goal.
The ICDAmembership has generated such a vision for SFS in the
dietetics profession, however more can be done to use the vision
to its potential as a guide to orient action. Public promotion
and acknowledgment, and inclusion of the vision in strategic
documents, are two ways to more fully leverage the potential of
the Vision of Success. Finally, that only twoMember Associations
provide a link to the ICDA SFS Toolkit on their own member
country websites (ISD-5) is either: further indication that SFS
remains a peripheral concern for most Member Association, or
that the SFS Toolkit has been found to not be relevant (additional
research is required to determine this).

The data collected demonstrates that the ICDA and the
Member Associations have initiated leadership in supporting
integration of SFS in dietetics practice. However, given the
urgency of global sustainability challenges, much more must be
done and more quickly. While these early steps of leadership are

good, a more proactive approach would strengthen the field in
this area (see recommendations for practice below).

Action Area 2: Facilitate Learning and
Collaboration
Active use of the ICDA SFS Toolkit can make strong
contributions toward SFS learning and collaboration. Further,
frustration stemming from the overwhelming complexity of SFS
issues coupled with the daunting task of keeping pace with
rapidly emerging new research can be calmed by systematic and
consistent support in learning and application to practice. Usage
statistics from Emerging Research and Learning Modules pages
indicate that RDNs are seeking these types of learning materials
and activities. Building the mechanisms for learning is necessary
for progress in this area, however, it is not sufficient. It is possible
that SFS learning and collaboration is strongly inhibited by lack
of time and institutional support. This brings the discussion back
to the need for strong leadership. Once SFS learning for RDNs is
legitimized through certification, and collaboration is rewarded
through strong institutional support, uptake in this area will
likely gain pace.

Action Area 3: Identify and Engage Global
Partners in This Work
Unfortunately, as noted earlier, the research team did not have
capacity to investigate activities in this area. Nevertheless, it is
our belief that action by RDNs toward engaging global partners
will be facilitated by strong leadership. Further, without strong
institutional support in this area, the energy and time required
to initiate and sustain such partnerships will be impede progress.
Investigation of activities designed to promote multidisciplinary
thinking is an opportunity for future research.

LIMITATIONS

The authors acknowledge challenges and limitations of website
usage data. Two significant challenges stand-out. First, simply
because someone looks at a page, we cannot know what is
gleaned from their examination of the resource. A proxy for the
relative utility of a page or Toolkit resource can be estimated by
tracking usage over time. Alternatively, a more accurate measure
of utility can be assessed by interviewing and/or surveying users
of the Toolkit. The second limitation of website usage data is
that if interest in certain aspects of the Toolkit wain, without
further research it is impossible to interpret why such a drop-off
occurred. Perhaps, for example, if users no longer show interest
in a specific set of resources it could be because their need
for knowledge provided by that resource has been satisfied, or
perhaps the recourse is no longer seen as adequate or relevant. As
this field progresses, a broader reading of the socio-ecological and
institutional contexts will be required to further ground website
usage data. Additionally, data collection for this study was limited
to a seven to 8 month period, and Self-Assessment data were only
obtained for a 4 month period. Longer periods of data collection
for future assessments will grant additional depth to this study.
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FIGURE 2 | Actions and opportunities across scales of the dietetics profession.

CONCLUDING REFLECTIONS

This paper has argued the importance of institutional leadership
for integrating SFS into dietetics practice. In concert with our
initial objectives we have identified ways by which ICDA can
contribute to SFS through addressing barriers RDNs experience
toward integration of SFS in dietetics practice. We have
developed and tested a method for assessing ICDA’s contribution
toward addressing these barriers, and established a baseline
regarding current ICDA and Member Association actions aimed
at addressing barriers. Results show that ICDA, and some
ICDA Member Associations, have taken initial steps toward
demonstrating leadership for SFS, and supporting learning and
collaboration for SFS. Further, results from Google Analytics
indicate that RDNs from around the globe are interested in
learning more about SFS. Our results also show that there remain
several relatively easy and low cost steps that could be taken
by the institutions to further reduce barriers to SFS experienced
by RDNs. Finally, additional research is needed to identify ways
dietetics institutions can support productive partnerships of
diverse expertise designed to enhance collaboration on SFS.

Even with the forementioned limitations, we believe that
this research has made a contribution toward understanding
the importance of institutional support for SFS in the field of
dietetics, and we have provided suggestions to enhance this
support on into the future.

RECOMMENDATIONS FOR PRACTICE

In order for RDNs to reach a tipping point, where SFS integration
into practice is a norm, stronger and more proactive leadership
from institutions is required. The commitment of time, energy,
and financial resources to development and maintenance of the
ICDA SFS Toolkit has been positive. However, for the Toolkit
to have maximum benefit RDNs must know about the resource,
be encouraged to use it, and have time to use/integrate it. ICDA
could promote the toolkit, and/or various aspects of it, tomember
associations through the ICDA newsletter. This may influence
these associations to use it in their own work or share it on their
own websites in the future. Additional potential promotion and
outreach options include: learning modules that steer learners
to emerging research and discussion the forum, promotion of
new emerging research papers and discussions on Twitter, and
national/international workshops that introduce these aspects of
toolkit to participants.

Finally, greater efforts need to be put toward creating
incentives for Toolkit usage, and integration of ideas into
practice. Positive incentives for usage will likely be motivated
by: (1) social media promotion of emerging research and
debates, (2) recognition and promotion of individual RDN
SFS leadership in their practice, (3) development of a SFS
certification, and (4) development of SFS curriculummodules for
Dietetics education.
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