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Abstract: Better alignment between health research organisations with the needs (and interests) of
key stakeholders in the health policy and research system is critical to improving research impact. The
George Institute for Global Health’s ‘Healthier Societies” program focuses on harnessing the power
of governments, markets, and communities to improve population level health equity outcomes and
maximise research impact. This protocol outlines a systemic multi-sectoral approach to advance
health research impact globally applied to a project to reduce population salt intake in Vietnam by in-
troducing reduced-sodium salts and salty condiments. We defined a systemic multi-sectoral approach
to be a strategy that involves engaging with government, market and communities in a deliberate
and joined-up way to solve a problem in which they all have a role to play. The project objectives are
to: (i) produce reduced-sodium fish sauce products and test consumer acceptability; (ii) investigate
the market feasibility of introducing reduced-sodium foods (salt, bot canh and fish sauce) into the
Vietnamese market; (iii) estimate the cost-effectiveness of three different government strategies to
support the implementation of reduced-sodium products; and (iv) develop an advocacy roadmap to
maximise potential research impact. Methods will include standard quality and safety assessments,
consumer sensory testing for the locally produced reduced-sodium fish sauces, market feasibility
assessment (including collating market data and semi-structured interviews with stakeholders),
cost-effectiveness modelling (Markov cohort model), multi-sector stakeholder engagement, and the
development of a coordinated advocacy strategy using the Kotter Plus framework. Health research
organisations are increasingly seeking ways to achieve greater impact with their research. Through
the application of a systemic multi-sectoral approach with governments, markets and communities,
this protocol provides an example of how health research projects can achieve such impact.

Keywords: global health; research impact; health policy; nutrition; Vietnam; sodium reduction; salt
substitutes; healthy societies

1. Introduction

Health research systems comprise people and institutions that generate knowledge
to “promote, restore, and /or maintain the health status of populations” [1]. An essential
component of health research systems is health (and medical) research organisations,
whose core function is to produce research to improve health [1]. Activities of these
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organisations also include research translation, dissemination and communication to inform
health policies, strategies, practices, public opinion, and support to develop new tools or
applications to improve health (e.g., health technologies) [1].

Yet, health research organisations have, to date, had limited impact in addressing soci-
eties” health needs; a large proportion of health research appears to be wasted; investments
in health research may not be sufficient and/or the research is not focused on priority
health problems [2-7]. Further, there is a gap between research and policy, which not only
relates to translation, dissemination, and communication of research findings, but also to
how research is embedded in the policy decision-making process (i.e., how can demand for
evidence by policy makers and other be increased?) [8]. Hence, the question arises: how
can research impact be maximised?

As providers of high-quality evidence, health and medical research organisations have
a crucial role, as collaborators and catalysts, in addressing the most pressing global health
and health-equity challenges [7]. These challenges include ‘protecting people from danger-
ous products’ (e.g., unsafe foods and unhealthy diets) and thereby contributing to healthier
societies. Reducing dietary salt intake is one of the most cost-effective public health inter-
ventions to reduce the global burden of non-communicable diseases by lowering blood
pressure and thereby reducing the risk of stroke and heart disease [9,10]. Globally, people
are consuming around 10 grams of salt per day [11]—double the recommended maximum
amount [12]. Reduced-sodium salts, where a proportion of the sodium chloride is replaced
with other salty-tasting components, such as the mineral salt potassium chloride [13-15],
are a promising intervention to advance population salt reduction globally [16]. Evidence
to date shows that replacement of standard dietary salt with reduced-sodium salts can
lower systolic and diastolic blood pressure in different populations [14,17,18]. Most of these
trials were in countries where salt added during cooking or at the table is the main source
of salt. However, reduced-sodium salts can reduce the sodium content of processed foods,
as well as table salt and salty condiments, without compromising food safety or consumer
acceptability [13,16,19], so this intervention could be useful in all countries.

Hyperkalemia from increased potassium intake is a concern for individuals with
chronic kidney disease [14]. However, recent modelling has demonstrated that the po-
tential population health benefits of replacing sodium with potassium far outweigh the
risks [14]. Further, results from a randomized-control trial demonstrated no difference
in hyperkalemic events between participants consuming reduced-sodium salts and those
consuming regular table salt [20]. Furthermore, reduced-sodium salts are intended to be
used in table salt, salty condiments and high-sodium processed foods. Based on evidence,
individuals with chronic kidney disease are already advised to follow a low-sodium diet
where possible [21,22], including avoiding adding salt to food and consuming high-sodium
condiments and processed foods. Regardless, in replacing some sodium with potassium
it is important that the potassium levels are clearly labeled and easy for consumers to
understand [23].

In Vietnam, salt intake is around 10 grams per day [24-26]. High salt intake is re-
sponsible for 30,000 deaths each year, with a further 150,000 deaths each year from high
blood pressure, which is the leading mortality risk factor [27]. In some regions, just three
products—table salt, bot canh (a type of seasoning) and fish sauce—contribute to 70% of
population salt intake [24]. Thus, the consumption of reduced-sodium varieties of salt and
salty condiments could substantially reduce population salt intake. Pilot studies in Vietnam
have so far demonstrated the efficacy of replacing 60% of sodium with potassium in table
salt and bot canh to reduce blood pressure [24]. However, the acceptability, feasibility and
cost-effectiveness of an intervention to reduce population salt intake in Vietnam through
the use of multiple reduced-sodium salts and salty condiments (including fish sauce) has
yet to be determined.

Thus, the aim of this protocol is to outline a systemic multi-sectoral approach to
advance health research impact globally, applied to a project to introduce reduced-sodium
salts and salty condiments in Vietnam. We defined a systemic multi-sectoral approach
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to be a strategy that involves engaging with government, market and communities in a
deliberate and joined-up way to solve a problem in which they all have a role to play.

Harnessing the Power of Governments, Market, and Communities to Improve Health

The George Institute for Global Health’s (TGI) ‘Healthier Societies” program is one of
three strategic pillars of the 2025 Strategy to increase our impact on the health of millions
of people worldwide and improve health equity [28]. The program is striving to achieve a
systemic multi-sectoral approach through its focus on harnessing the power of governments,
markets, and communities to improve health and create healthier societies [29]. This
approach will help to ensure the relevance of research across the health research system
and facilitate uptake and adaptation of evidence by stakeholders (e.g., policy makers
and advocates).

Themes within the Healthier Societies program are broadly aligned with the socio-
ecological model of factors influencing health (e.g., where people live, learn, play and
work) [30] and are related to key stakeholders in the health system, namely:

- Governments: increasing the impact of governments on population health by support-
ing evidence-based policy;

- Markets: increasing the positive impact of the commercial sector on population health
through collaboration and regulation; and

- Communities: increasing the impact of communities on their own health by harnessing
internal resources to demand better policies and accountability for implementing them.

The Healthier Societies program is centred around policies and interventions likely to
have the greatest health impact and, where appropriate, all three themes are embedded
within research programs to maximise impact. Reducing population salt intake is one
such intervention.

2. Materials and Methods

The overall aim of the project is to conduct exploratory research to examine the accept-
ability, feasibility and cost-effectiveness of reduced-sodium salts and salty condiments in
Vietnam; and develop an advocacy roadmap to maximise potential research impact. The
project commenced in August 2019 and is expected to be completed by August 2022. The
exploratory research will comprise producing and testing the consumer acceptability of
reduced-sodium fish sauce products (consumer); undertaking stakeholder research and
market analysis to investigate the market feasibility and political palatability of introducing
reduced-sodium salt, bot canh, and fish sauce into the market (market); and conducting
a cost-effectiveness analysis to understand the costs and benefits from the perspective of
the Vietnamese government (government). The exploratory research will then be used
to develop a series of briefs, including policy briefs, to inform a stakeholder engagement
process to establish the roadmap for advocacy to influence government policy to increase
the uptake of reduced-sodium salts by markets and communities.

2.1. Exploratory Research
2.1.1. Production and Consumer Sensory Testing of Reduced-Sodium Fish Sauce

Rationale: Food choices made by consumers and communities are influenced by their
physical context (e.g., food availability and accessibility), social circumstances (e.g., cultural
norms) [31-33] and individual motives (e.g., taste, price) [34-37]. In Vietnam, salt and salty
condiments are readily available, widely used in Vietnamese cuisine and the population
has a known preference for salty products [24]. So, in order to successfully introduce
reduced-sodium salts and salty condiments into the market, these products must also be
readily available, affordable and easily accessible (see ‘Examine Feasibility and Pathways
to Market’), be able to be used in the same way in cooking and at the table (i.e., as part of a
meal and as a seasoning) and be acceptable to consumers by meeting their taste preferences.

Objective: To develop reduced-sodium fish sauce, test for quality and safety, and
conduct three consumer sensory tests to determine consumer acceptability.
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Methods: A collaboration between the National Institute of Nutrition Vietham and
a popular local fish sauce manufacturer was established in 2019 to develop reduced-
sodium fish sauce based on a popular traditional brand. The main steps of traditional
fish sauce production will be undertaken: (1) fermenting fish with salt; (2) storing for
12 months; (3) extracting/condensing fish sauce; and (4) testing for quality and safety.
The reduced-sodium salt will be added during the extracting/condensing stage in place
of regular salt. Two recipes with different levels of sodium reduction will be produced.
The reduced-sodium products will then undergo standard quality and safety assessments
(aligned with General Department of Standards, Metrology and Quality) of physiochemical
characteristics, microbiological characteristics, and heavy metal residues, initially and
over a 12-month period. Three double-blinded consumer acceptability tests will then be
conducted. Firstly, a Duo-Trio Test [38] will be performed whereby trained professionals
(n = 16) will receive three fish sauce samples and be asked to differentiate between generic
fish sauce and the two types of reduced-sodium fish sauce. Secondly, a Quantitative
Descriptive Analysis Test [39] will be conducted where a set of trained professional fish
sauce analysts (n = 8) will describe 17 attributes of fish sauce samples including aftertaste,
odour and flavour, appearance and taste and mouthfeel. Any differences described between
regular and reduced-sodium fish sauce will then be used to improve the reduced-sodium
products. Thirdly, consumer acceptability will be tested using a Hedonic Test [40]. A group
of 100 consumers (18-60 years old) will taste the fish sauce samples alone and as part of a
meal and rate their overall liking and preference of each sample on a 9-point hedonic scale.

Data analysis: For the quality and safety testing, the reduced-sodium fish sauce sam-
ples will be determined to be meeting or not meeting the General Department of Standards,
Metrology and Quality at 3-month intervals over the 12-month period. For the three
consumer acceptability tests: (1) Duo-Trio Test—The number of times the trained profes-
sionals could correctly identify the reduced-sodium fish sauce samples was compared to
the minimum number of correct answers considered to be a significant difference [38];
(2) Quantitative Descriptive Analysis Test—A Principal Component Analysis will be per-
formed to represent the space of products and attributes [39], and sensory profiles will be
illustrated using radar charts; and (3) Hedonic Test—ANOVA tests will be conducted to
determine if there are differences in liking, appearance, taste or mouthfeel between the
regular fish sauce and reduced-sodium fish sauce samples [40].

2.1.2. Examining Feasibility and Pathways to Market

Rationale: Market factors, such as food production and distribution systems, food mar-
keting, and food quality and safety of reduced-sodium salt, will determine the availability,
accessibility, affordability, and acceptability of reduced-sodium products to consumers.
Vietnam is considered a developing market, with a mix of traditional and industrial food
production, and in which post-liberalisation of the economy, manufacturers operate as com-
mercial entities [41]. Thus, understanding the operations of, and collaborating with, both
traditional and industrial manufacturers is vital to ensure commercial uptake and for the
successful introduction of reduced-sodium salt and salty condiments into the Vietnamese
market [41-43]. Understanding market factors can also be used to support the Government
in its considerations on supporting the introduction of reduced-sodium salts.

Objective: To understand the feasibility and pathways to market for large-scale pro-
duction, distribution and uptake of reduced-sodium salt and salty condiments.

Methods: The ‘market” approach will be a combination of: (i) a compilation of relevant
market data to inform the business case; and (ii) semi-structured face-to-face interviews
with stakeholders including salt and fish sauce manufacturers, food retailers, and represen-
tatives of government affairs. Market data will be collected through desk research. The
interviews will explore perspectives, including drivers and barriers, on the production,
marketing and regulation of reduced-sodium foods. Topics will include market size and
segmentation, market competitor landscape and pathways to market, consumer preferences
and behaviour, and the regulatory landscape and pathways to government action on salt
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reduction that will impact the market (including policies that would likely increase the
uptake of reduced-sodium salts and salty condiments).

Data analysis: Market data compilation and synthesis will include the market size and
growth of salt and salty condiment production, total manufacturers and top manufacturers,
proportion of traditional and industrial fish sauce production, price of salt and salty condi-
ments, distribution (e.g., traditional markets, supermarkets), and applicable regulations
(e.g., national food standards). The interviews will be analysed by the aforementioned
topics, as well as type of stakeholder, and be used to support the market data desk research.

2.1.3. Cost-Effectiveness of Three Different Government Interventions

Rationale: Government policy, decisions, and actions (or lack thereof) pertaining to
food, nutrition, and agriculture influence market operations, which flow on to consumer
food choices. These may include reformulation target setting, front-of-pack labelling, nutri-
tion education and consumer awareness campaigns, marketing promotions/restrictions,
and fiscal policies [31,33]. As governments have finite resources to implement policies, the
costs versus benefits obtained by different policies often play some role in how policies are
formulated and whether they are adopted and implemented [44,45]. Thus, health economic
impact assessments can inform government nutrition recommendations and policy or
regulatory approaches [46,47].

Objective: To estimate the cost-effectiveness of three levels of government interven-
tions for the implementation of reduced-sodium salts and salty condiments in Vietnam to
inform future policy.

Methods: A Markov cohort model will be developed to evaluate the cost-effectiveness
of three approaches to introduce and promote the use of reduced-sodium table salt, bot canh
(a popular seasoning) and fish sauce in Vietnam. The modelled scenarios will assume that
reformulated products have 60% of their sodium chloride content replaced by potassium
chloride which is consistent with existing products [48]. The modelled scenarios are:
(1) voluntary: no government involvement and where 30% of the target products (salt,
fish sauce and bot canh) are voluntarily reformulated by food manufacturers and 5% of
consumers choose reduced-sodium products; (2) subsidised: government to provide a
subsidy to manufacturers producing reduced-sodium target products, accompanied by a
media and communications campaign, where 50% of the targeted products available are
reduced-sodium and 40% of consumers choose them; and (3) regulatory: government to
introduce legislation requiring all target products to be reduced-sodium products, where
100% of manufacturers produce reduced-sodium target products and 100% of consumers
consume them [48]. The model will include data on blood pressure, stroke and ischemic
heart disease incidence, and mortality in the Vietnamese population, as well as data
on estimated resources and programme costs, health care costs and quality of life. The
population impact of the strategies over time will be estimated based on the proportion of
products reformulated and the adoption of the low salt products by consumers [48].

Data analysis: The cost-effectiveness of the three strategies compared to no interven-
tion will be evaluated. Reductions in population salt intake, strokes and cardiovascular
events will be estimated. Based on this, the lifetime cost savings and health gains per
person will be estimated.

2.2. Developing an Advocacy Roadmap

Rationale: Multi-sectoral stakeholder engagement in health research is a critical factor
to increase uptake and implementation of new evidence and knowledge [49,50]. It is to
the benefit of all stakeholders, including in this case researchers, industry, consumers and
policy makers, to collaborate and be actively involved throughout the research cycle to
continually inform the project, including in the design and implementation of the project,
and the interpretation and application of the findings (e.g., policy) [49].

Objective: To develop an advocacy roadmap to engage stakeholders in discussions
about reduced-sodium salts and salty condiments. This should include Government stake-
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holders with a view to introducing a policy to support the introduction of reduced-sodium
salts and salty condiments onto the market, market stakeholders (e.g., manufacturers) with
a view to producing reduced-sodium products, and consumer stakeholders with a view to
increasing consumer uptake of reduced-sodium products.

Methods: A comprehensive multi-sectoral advocacy roadmap to support the introduc-
tion of reduced-sodium salts and salty condiments in Vietnam will be developed using
the Kotter Plus 10-step advocacy plan—a change management strategy adapted for pub-
lic health advocacy [51]. Activities will include: collating global evidence on the use
of reduced-sodium salts and the evidence generated from the exploratory research and
translating it into a series of evidence briefs; mapping and developing relationships with
key stakeholders (including governmental bodies, industry, health research organisations,
not-for-profit organisations, communication specialists and consumer representatives) and
establishing a stakeholder network; developing an advocacy logic model demonstrating
potential activities, outputs and outcomes; understanding pathways to policy adoption
and industry and consumer uptake, communicating the vision, empowering stakeholder
action by holding a stakeholder forum and undertaking one-to-one meetings.

3. Discussion

This study protocol presents a multi-sector approach to advance health research
impact globally, which is applied to a project to introduce reduced-sodium salts and
salty condiments in Vietnam. This multi-sector approach will ensure that perspectives
from key stakeholders across consumers, markets, and governments, inform the research
process throughout the project cycle. This will optimise the potential for reduced-sodium
salts and salty condiments to be adopted as part of the government’s program to reduce
population salt intake in Vietnam as well as generating lessons to support policy uptake in
other countries. It is important for the government’s program to also include a consumer
awareness campaign to increase consumer understanding of the need to reduce sodium
intake and how to choose reduced-sodium options, and to prevent consumers performing
compensatory behaviors such as adding additional table salt before consumption [52,53].

3.1. Collaboration and Dissemination

A project manager will act as the single point of contact to coordinate the multi-sectoral
collaboration within and across the three arms of the study, conducting regular formal and
informal meetings throughout the project cycle [50]. Regular collaborative meetings will be
held with a core group of consumer, market, and government experts and representatives,
particularly at crucial decision-making and information-sharing moments. In addition,
coordination meetings and consultations are already being convened with a wider group of
representatives of global and local salt reduction initiatives (including governmental bodies,
health research organisations, not-for-profit organisations, communication specialists and
consumer representatives). The exploratory research will be presented to a wider audience
of local and international stakeholders through a multi-sectoral stakeholder forum during
the development of the advocacy roadmap to discuss acceptable and feasible national-level
salt reduction action.

3.2. Ethics

Ethical approval for the Vietnam reduced-sodium salt project was obtained from
University of New South Wales Sydney, HREAP D: Biomedical Council (Project Number:
HC 190540) and approved by the National Institute of Nutrition, Ministry of Health Vietnam
(Project Number: 1661/QD-VDD).

3.3. Potential Practical or Operational Issues

The COVID-19 pandemic may pose delays to the research project activities, particularly
the production and consumer acceptability testing of the reduced-sodium fish sauce, and
stakeholder interviews. In addition, researchers at The George Institute for Global Health
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are located external to Vietnam. The following challenges may be encountered: language
barriers, cultural differences, and an inability to travel to Vietnam during the pandemic
and consequently conducting meetings and interviews online which is likely to delay
project completion.

3.4. Potential Project Outcomes

The potential impact of this systemic multi-sectoral approach to influence government
policy is unknown as this is a novel strategy. Some governments, including the UK and
Ireland, have issued advice relating to reduced-sodium salts [54] but no country has yet
established a regulatory or fiscal policy to support increased uptake. As such, the results
of this study will be useful for informing future public health advocacy strategies for
reduced-sodium salts, salt reduction and other health promotion policies.

Based on similar research, the potential outcomes of the exploratory research can
be anticipated. Firstly, it is expected that reduced-sodium fish sauce products that meet
quality and safety standards can be produced using potassium-enriched reduced-sodium
salts [13,14,55]. These products are likely to be acceptable to consumers as many indi-
viduals will be unable to distinguish between reduced-sodium and regular fish sauce
products [14,56]. Secondly, the market feasibility assessment is expected to allow com-
pilation of relevant market data that can inform potential pathways to government salt
reduction policy and industry uptake of reduced-sodium salts [55]. Thirdly, the cost-
effectiveness analysis will determine which of three levels of government intervention will
be most cost-effective. Salt reduction interventions are recognized as highly cost-effective
strategies for lowering blood pressure and reducing non-communicable diseases [10].
Further, a recent randomized-controlled trial has determined that reduced-sodium salt
interventions are cost-saving [57]. Based on modelling of other salt reduction interventions,
it is likely the regulatory approach will be most cost-effective [58]. Finally, it is anticipated
that a comprehensive 10-step advocacy roadmap will be able to be generated based on
knowledge and evidence from the exploratory research, as has been done for a previous
salt reduction advocacy strategy in Australia [59].

4. Conclusions

Through the application of a systemic multi-sectoral approach with governments,
markets and communities, this protocol provides an example of how global health research
projects can achieve greater impact. The approach will optimise the potential for reduced-
sodium salts and salty condiments to be adopted as part of the government’s program to
reduce population salt intake in Vietnam.
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