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ABSTRACT

Background and Objectives: World health organization has identified unhealthy eating behaviors as one of the
modifiable behavioral risk factors. Since sugar, salt, saturated and total fats, and trans-fatty acids are consumed much more
than recommended, substantial decreases in these components as dietary risk factors are urgently needed. The study reviewed
evidence on possible dietary risk decrease strategies to describe prevention programs.

Materials and Methods: In this study, SCOPUS, Web of Knowledge (1SI), EMBASE, PubMed, Google/Google Scholar,
ProQuest, and Cochrane databases were searched from inception through 16 November 2022 to find policies that decreased
consumption of dietary risk factors. Two researchers independently screened, appraised, and extracted the retrieved papers.
Due to heterogeneity, only descriptive analyses were carried out.

Results: Four studies were included in the review. Three studies focused on decreasing sodium/salt and one on decreasing
trans-fatty acids in industrial foods. Studies used various indicators and methods to indicate their achievements. The overall
results based on the selected indicators demonstrated the projects' relative success in decreasing risk factors of foods.

Conclusions: Despite achievements in decreasing dietary risk factors in industrial foods, there is still a long way to go.
Since various indicators show various aspects of the achievements, sufficient considerations in preparing sensitive and
specific indicators are warranted.
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Introduction

Non-communicable  diseases (NCDs) such as
cardiovascular diseases (CVDs), diabetes, cancer, and
chronic respiratory disease (CRD) are the leading causes of
over 38 million deaths and account for 16 million premature
deaths (more than 40% of NCD deaths) globally (1, 2).
Almost 70% of all NCD deaths (28/38 million) and a
majority of premature deaths (85%, 13.8/16 million) occur
in low and middle-income countries (LMICs) (3, 4). Based
on the World Health Organization (WHO) reports, NCDs
account for 82% of mortalities in Iran and there are
currently primary concerns for the Global NCD Action Plan
and Sustainable Development Goals due to their high
global prevalence (1). The WHO has identified the key four

modifiable behavioral risk factors including tobacco and
alcohol uses, physical inactivity, and unhealthy eating
behaviors as priority areas for decreasing NCDs (4). The
Global Burden of Disease Study 2019 ranked the nutrition-
related risk factors of NCDs as the major causes of death in
Eastern Mediterranean Regional Office (EMRO) countries
(5). Several factors including economic development and
its effects on traditional food practices (increased
consumption of processed foods high in fat, salt, and sugar),
alteration of cultural norms (increased uses of tobacco and
alcohol), physical inactivity, and increases in sedentary
lifestyles contribute to the rapid increases in the global
burden of NCDs (6).
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Since one of the major goals of WHO is to globally
decrease death from NCDs by 25% by 2025, establishing
national and regional strategies for controlling these
diseases as well as supporting research studies in this area
is a key public health target (1). Recently, WHO has
designed several approaches to enable countries to collect
core data on major risk factors that drive the disease burden
with a flexible structure to allow various countries to adapt
it to their domestic situations (7). Dietary risk factors are
still much higher than that recommended with increasing
CVDs, hypertension, diabetes, metabolic syndrome and
cancers (8). To achieve a healthy food atmosphere,
strategies such as production of diversified foods, food
safety, food-based dietary guidelines, and food labeling
have been suggested (9). In a healthy food atmosphere
manufacturers are motivated to produce foods that include
healthier nutrition profiles which motivate them to decrease
dietary risk factors in food products. Significantly, policy
approaches linked to decreased salt intake (10, 11), sugar,
saturated fats, and industrial trans fatty acids (TFAs) (12,
13) have been carried out. Thus, comprehensive integrated
strategies for decreasing NCD dietary risk factors have not
been provided. The current study reviewed global strategies
to decrease dietary risk factors in industrial foods in various
communities. The addressees including policymakers and
researchers can achieve the best policy based on their local
circumstances.

Materials and Methods

Study design

A scoping review was carried out to assess interventions
for decreasing consumption of dietary risk factors in
populations. The current scoping review used the Arksey
and O’Malley five-step process including (1) establishing
the study question; (2) identifying relevant studies; (3)
selecting appropriate studies; (4) mapping data; and (5)
arranging, summarizing, and communicating outcomes
(14). Hence, we adhered to preferred reporting items for
systematic reviews and meta-analyses (PRISMA)
extension for scoping review checklist (15). A protocol
was not prepared for the current scoping review.

Data sources and evidence search strategy

In this review SCOPUS, Web of Knowledge (ISI),
EMBASE, PubMed, Google/Google Scholar, ProQuest,
and Cochrane databases were searched for relevant studies
from inception through 19 November 2022. Search strategy
of the highlighted databases has been presented in a
supplementary table (Table S). Reference lists of the
included full texts were reviewed for potential additional
articles.
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Study selection and inclusion criteria

Studies which assessed the strategies to decrease
consumption of dietary risk factors in populations and
contained quantitative outcomes were included. Full texts
in English with no time limitations, trials, observational
studies and natural experiments were included, as well. In
the present study PRISMA flowchart was used to document
the selection process (Figure 1) (16). Two reviewers (SA
and MHS) carried out searches, extracted potential articles
and removed duplicates. Two other investigators (MA and
AD) independently assessed the titles and abstracts of all
studies based on the inclusion and exclusion criteria to
remove irrelevant studies. Full texts were retrieved for all
articles seemed potentially eligible and screened
independently by the investigators (MA and AD). Any
discrepancies were resolved by the research team to reach
a consensus.

Eligibility criteria
Table 1 summarizes the inclusion and exclusion criteria
to assess the retrieved studies using participants,

interventions, comparators, outcomes, and study
design/setting approach (PICOS).

Quality assessment of the included studies

Quality of the included studies was assessed using
Newcastle-Ottawa quality assessment scale (NOS) (17).
This tool included three components of selection,
comparability, and outcome. A study could be awarded a
maximum of one star for each numbered item within the
selection and outcome categories. A maximum of two stars
could be received for comparability. The total score of this
scale was nine stars and > 7 stars were described as high
quality. One reviewer assessed data quality and the other
one checked it. Disagreements were settled via discussion
between the reviewers.

Data extraction and management

A purpose-adjusted individualized data extraction form
with the consensus of the research team was developed.
Information in data extraction form included three domains
of 1) reference information: author and year; 2)
characteristics of intervention: type of dietary risks,
approach for dietary risk decreases, responsible/country,
barrier(s), and enhancer(s) of the intervention; and 3)
interpretation and assessment of the studies. Study
characteristics can be accessed in Table 2. Further detailed
data extraction of the outcome measures is present in Table
3.

Data synthesis

The quantitative analysis including meta-analysis and
statistical pooling was not interested due to insufficient
studies within similar outcome measures or interventions;
therefore, evidence were summarized as narrative
syntheses.
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(n=3685)

Web of Science= 505, Scopus=570, PubMed=404, Embase=818, Cochrane=203, Proquest=0994,
Google/Google scholar=151

h
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h

Y

54 articles retrieved

A 4

25 Full articles excluded
for the following reasons:
1) Irrelevant (3 studies)
2) No evaluation of the
target relationships

29 eligible full articles

(e.g.. modeling studies)
(4 studies)
3) Rewview (5 studies)

¥

A

4)  Other designs (e g,
qualitative studies,
reports) (11studies)

5) No full text available

4 final included articles

(2 studies)

[ Included ] [ Eligibility ] [ Screening ] [Idenﬁﬁcaﬁnn]

Figure 1. Flowchart for article selection

Table 1. Inclusion/exclusion criteria based on the PICOS

Participants

Include

Exclude

Studies for all populations (all age groups) from different income
countries (low/middle/and high income)

Studies on pregnant women, animals, and cells

Interventions

Studies evaluate the strategies to reduce consumption of dietary risk
factors by governmental policy or adopted in different settings,
including food products reformulation, pricing/taxation strategies,
food labeling policies, educational and incentives strategies

Studies evaluating the effect of a general or
specific diet

Comparators

all comparisons, including various interventions with or without
control groups

Outcomes

The primary outcome of interest was the reduction of dietary risk
factors for NCDs, such as sugar, salt, saturated and total fat, and trans
fatty acids. Secondary outcomes included changes in
clinical/physiological indicators related to NCDs and behaviors
associated with a healthy diet

Process evaluations reporting on implementing
interventions/policies with no  quantitative
outcome data

Study design
Trials, observational studies, and natural experiments Modeling  studies, systematic reviews,
Commentary/opinion  studies, and purely
qualitative evaluations with no quantitative
assessment, conference papers, books, thesis, and
patents
Setting

Different settings, including community, schools, kindergartens,
workplaces, cafeterias, hospitals, child care centers, , canteens, and
buffets
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Results

Quality assessment

Quality of the studies were assessed based on the NOS
scale. Studies were scored as poor/fair if they did not meet
the desired criteria; for example, adequacy of follow-up
and/or outcome assessment such as independent blind
assessments.

Details of the included articles can be seen in Table 2.
Of the reviewed articles, three focused on decreasing
sodium and one on TFAs in processed/industrial foods.
Canada, USA, and NZ targeted decreases in sodium in
industrial foods and Brazil was the only country that
assessed effectiveness of TFA decreases in processed
foods. To decrease dietary risks in Canada, food industries
worked with the government. However, National Salt
Decrease Initiative, food industries, or the National Heart
Foundation (NHF) was responsible in other countries. The
major barriers for meeting goals of dietary risk decreases
included low availability of salt-decreased foods, lack of
information on sodium and serving size of the target foods,
ambiguity of the fat terms that made consumers confused
about TFA content of the food products, and high prices of
healthier foods. Continuous efforts of the manufacturers to
amend the nutritional values of their food products in
addition to awareness of the customers were factors which
facilitated the task.

Despite achievements in minimizing sodium and TFAs
in food products, it seems that the countries are still at the
beginning of the way to reach their goals and further efforts
are needed to achieve positive effects of these measures in
the communities. As shown in Table 3, various types of
indicators have been reported in sodium minimizing
approaches including ‘sodium or TFA content/density’,
‘sodium before and after reformulation’, ‘decrease of
sodium/sodium difference’, ‘proportion of food products
met definite benchmarks’, ‘proportion of food products
exceeded benchmarks’, ‘changes in the sales-weighted
mean (SWM) sodium densities’, and ‘quantities of the
salt/sodium not added to the food products’. Although size
of the effects varied within various projects, it could be
understood that the ultimate effects were not satisfactory
and the attempts slightly improved the status.

Discussion

In the present study experiences of four countries in
decreasing dietary risk factors including sodium and TFAs
have been reviewed. The only approach for sodium
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decrease included decreasing the content of sodium in
industrial foods; however, indicators for assessing the
approach varied. The high salt intake handles almost one-
third of hypertension contributing to at least 40% of all
heart diseases and strokes (18) and 1,500 mg daily upper
limit of sodium is recommended by the American Heart
Association (AHA) for everyone (19). Strategies such as
public education, regulating sodium levels in foods and
food labeling have been suggested to decrease sodium
intakes. Food labeling may motivate consumers to purchase
healthier options. Nutrition fact tables are used to convey
information on contents of sodium in food products (19,
20). The present review assessed sodium content according
to the nutrition fact tables in two studies (20, 21). Although
the fact tables were easy and applicable for measuring
quantities of sodium in food products, data have led us to
mistrust their accuracy (22). In one study, food
manufacturers were encouraged to reformulate their
products to comply with the expected program (23).
Although highly consumed food products were targeted in
the program, the program included insignificant effects on
decreasing blood pressure of the population because of
insufficient number of the products. To increase
effectiveness of such a program, incentivizing food systems
to promote healthier options is a priority.

It is well understood that the risk of CHD, morbidity, and
all-cause mortality may be increased by TFAs (24, 25). To
prevent non-communicable diseases, international health
authorities of the WHO and the Pan American Health
Organization (PAHO) have recommended that TFAS to be
eliminated in industrial foods. Policy approaches such as
limiting TFAs in all industrial foods and forbidding
production of hydrogenated oils as the major source of
TFAs and a combination of the two policies are feasible
approaches that can remove TFAs from the food products
(26). One article assessed TFA reduction in manufactured
foods in Brazil. The TFA level was measured in the
laboratory indicating significant progress in decreasing
target food products. It is stated that an indicator is “a
variable whose value changes from the baseline level at the
time the program began to a new value after the program
and its activities have made their impact felt.” (27). Since
indicators are essential elements of monitoring and
assessment frameworks, they should be selected correctly.
Although there are guidelines for selecting good indicators,
managers must decide what indicators should be selected to
achieve their objectives (27).
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Table 2. Details of the included articles

Author Coun  Dietaryrisk Approach for Acceptable Responsible’ Barrien(s) of Enhancer 64 of the Interpretation Evaluation of the study Crality
{year) try dietary risk  limit of the target dietary Couniry the infervention intervention assessment of the
reduction skl study
Arcand, J. Canz Sodim Decrezsing the 2300 mz/day Health Canzds The restriction of sali-reduced Non-stop atempis of ndustries  Progress has been made m the Simce the study relied only on the dsta of The article was
(201&(18) da sodimm in {Eoverument) foods, both indostdzl and owmers in reducing  and  reduciom of the sedium i zodinm lsbeled on the indusirial foods, there  mat of high quality
indusmrial foods warked with the restzurant limitsd their svailshiliny momitoring of sodivm reduction  indysmial . food items Howsver, was a possibility that the sodivm valnes wers
food industry’  for consumers, the food mdustry should do mare ot real.
Canada to reduce sodiom and follow the
achisvements contimsonshy.
Curtis,C19)  Us4a Sodhm Decrezsing Halfway to the Matiomal Salt Al privats A combingtion of categorizing  Althoush mdostry prosress was Dt of food =sales in the TT5A was not The articls was
L J2018) sodiom content in - recormendad Hmit of 2300 Feduction lzbel products and some branded targst foods prior to the stady  not promizing, the setting of the  complste for 2l industrial foods nat of high quality
packaged foods millizrams per day. Initiative US4 products lacked the data of and conthuous monitoring  nstional target and the parmership
zodinm and serving sz :;Jomagedmefondmdu_sn} to a\t’thehea];hncrgm:umumprmed I bility for private sactor and some
ce the content of sodimn @ to be practical. terprstal o
the tareet foods i the USA 'brand.ad.pcm-dnqst\*ashmm&ltbe;wmufme
= data loas of sodinm and serving size.
Some catezories had small sample sizes and
daminancy gf_g few products in the
categories reduced power.
The source of the muritional mformation
waz labels of Mutrition Facts which may
differ frem ectoal information.
The change in the overall sample was not
anabyzed in all food catezories.
Dnax, F5L. Erazil TFA (ram: Decressing TFAin  Lass than 0.2 g per portlon Food indusmy’ -Lack of standardization of fat - TFA comtent was decreazed in - Diespite Anm exclusion gofsmem for the survey was  The article was
(2018)20) fatty acids) proceszed foods Erazil terms did not infonm consmnars marmaron: foods by the gignificant progress m decreasing  metabolic disesses or any medication which  not of high quality
whether or not the food product induzmy. the TFA of proceszed foods could chanze lipids of plasma; however, a0
has TFA, and it was confising. - hfpre consumer kmowledes in - Brazil Some foods especizlly fast blood sample was reportad to be taken from
choosing healthier gptions  foods and some fypes of bisoaits the participants.
nead to be decreased even mare.
Young, Mew Sodimm Decressing Sodimm contenr of 430 me NHF**Mew The healthier options may be more - The marmfarnrers wera The impact of the programan the  The calmilation of not added salt was based The article was
L2002)21) Zeala sodien captant in per 100 g or less of BEread; Zealand ETpEnEve. motivated to amend the population’s blood pressura was on average sodivm level which was an nat of high quality
nd indusmial  fopds 400 me of sodiwm per 100 muatritional guality of foods. nat detectible. astimate not the e
throush = or lasz of Breakdfast -MHF had been viewed a5 a To improve the effactiveneas of Tt was assumed thar 21l sold faads were
reforrmlation or  ceresls; 400 mz of sodimm credible, mdependent Pick the Tick program. the consumed.
formmlation of the  per 100 g or less of organization by the indusry. market share and volome of the Information of food service sector waz
food products. Margarine and reduced fat zpproved products and including  excluded which in twm underestimated the
spreads 2 wida ranze of products and vahme of prodoct zold by almaost 10840
apphving various stratesies are
neaded.

2Acceptable based on the target of the study
**NHF: The National Heart Foundation of New Zealand
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Table 3. Details of the indicators used for monitoring and evaluating the projects included in the review

-
Author Neo Indicator(s) Typeof Nominator De- Definition Size of the of effect Data Source Eeporting Period Expected limit ®
(year) of dietary indicator nominator

risk
reduction
Arcand, T 1 Sodimm content in - Outcams - - e sodivm100 g of the -In 16.2% of food catezaries sodimm University of Toromto Food Labal — Omce 15%-30% overall sodivm
(2016} foods food prodoct based on the  was reduced Informastion Program (FLIF) reduction by 2016
Murition Facts tabla datzbaza
-Sodiwn increase in 1.9% of food
categorias
Reduction of Process - - Classification of the fopd 0 81.9% af food catezaries sodium
sadinm in food categories muided by was not changed.
categories Heaalth Canada’s
dacument *zuidance for
the Food Indusay on
Feducing Sodivm in
Drocessed Foods™
The proportion Process Womibear of foods The rmmber of 1l The proportion of foods - Elight increase in the propartion of
mesting Heslth mesting Heslth studied packazed that met at least ome ofthe  foods that mest &t lesst ane of the
Canada’s sodium Canada’s sodium food producs benchmark targsts benchmark targets, from 51.4% of
reductian benchmark tarssts products in 2010 to 58.2% in 2013
benchmarks in 2010 and 2013
Process Number of foods The pumber of 21l The proportion of foods Mozt categories made 2 pozitive chanze
mesting Hezlth smdied packazed that met phase 1 towrard mesting the phasze 1, 2, and 3
Canzda’s sodivm food products benchmarks benchmark targets, incressing fom
benchmark, phase 1 11.5% to 12.6%, 11.3% to 12%, and
from 2010 and 2013 28.6% to 33.6%, resphctively from
201010 2013,
Process Number of foods The rumber of all .
meeting Hezlth smitied packazed  L¢ Froportion of foads
Canzda’s sodivm food products that met phase 3
benchmark, phase 2 benchmarks
from 2010 and 2013
Mumber of faods | The mumber of all Eﬂﬂmm"f;ﬁ“ds
mesting Health smdied packazed Tanck i
Canada’s sodm food products
benchmark phaze 3
from 2010 and 2013
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Author No Indicator(s) Typeof Nominator De- Definition Size of the of effect Data Source Reporting Period Expected limit ®
(year) of dietary indicator nominator
risk
reduction
The mmiber of 21l
smdied packaged
Number of foode  100d products
emceeding Health
Canada’s sodium
benchmark targets
in 2000 and 2013
The proportion of foods The proportion of foods that excesdsd
. that exceeded Haalth Haalth Canadz’s masirum benchmarks
The proportion - Cheeput Canada’s maximum level reduced from 25.2% in 2010 10
exceeding benckmark leval 20.8% in 2013
maxinmn
benchmark levals
Cartis G 2 -Ilean sodimn Crutcarms - - Mg sodion'100 2 of the -Ev 2014, 26% of catezories met 2012 The MEERI (MNational Salt Cmce Sodimm reducton i packezed
T.(2016) demsity in food product besed on the  targets and 3% meat 2014 targats. Feduction Initiative) Packaged foods by 23% aver
rackazed foads Nuirition Facts table -The sales-weighted mean sodium Food Database 5 years.
depreazad significantly in ghanthalf of
-Food, catezaries Nmmber of food ATl 54 studied food all food categorias from 2009 to 2014, Reduction in SWH sodium
meeting 1017 ;Btffﬁz mEENZ  gtespries density by 25%. Absolute and
and Crutprut - relative changes in SWH
2014 WERT* 2014 1ISFI targets sodium density-from 2009 to
targets in 2014 Teulated
Demintage: - of fond c. was caloula
%ﬁﬁﬁmﬂng All studied food
;Pe;c&nmiitof 2 1;';.1531 targats b absolute and relative changes
o 'Pm"lill; in un-weighted mean sodium
ﬁ;‘jﬁ frven density from 2005 to 2014
= Output - -4 6.8% reduction in sales-eigkted
targets; F———
-Food category -
and meta
categnry-specific
changes in the
zaleg-weighted Drocess
mean (ZWL) -
spdinm denzities -
-Oerzll changze
in SWM
2pddinm density.
Ourpt
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Author No Indicator(s) Typeof Nominator De- Definition Size of the of effect Data Source EReporting Period Expected limit ®
(year) of dietary indicator nominator
risk
reduction
Dias, 3 -Levals of TFA Chrtcome - - Trans fatty acid (TFA) TFA content varied betwesn 000 and  Fesuolis of a sorvey camried ontin Omice Laszz than or equal to 0.2
F5L. amang target content (5100 g) 0.88 g/100 g of processad foods with 20142015 in =/portion
(2018) mamifacired {presentad by rmean and exception of one sample (12.92 =100 Fio da Janeira
foods 50 of 42 samples =4
{oung, 4 The amouat af Orutcarme - - Peformmlation: The The program encaurazed food Taby 1998 to June 1999 Cmcs Dicline in mean daily zalt
L.(2002) zalt not added to vohume of product was companies to exchade 33 tons of 33kt intake by B0-100 mmal(s-2 =).
food products nmaltiplied by the thraugh reformmlation and formulatian
difference hetween szl of the food produwcts.
Sodium before content hefore and affer
refonmmlation Tnyprat - - refonmlation.
{mz'100 g) Fomnnlation:
The difference betoeen
Sodium after the average sodiim leval
refommlztion Ot - - of food products without
{mz'100 g) the Tick in the category
and the acmal zodimm
Sodinm level of food product with
difference Process - - the tick was used.
(/100 £)
Sodimm
difference (%) Process Sodinm difference Sodinm before
(m='100 =) refonmlation
“ohme of -
product zold (ke) -
Process
Sodinm not addad
to food (ez) -
Outcarme
‘Expecied bazed on the recommendations.
*MSFI: The Mational Salt Reduction Initiative.
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Although the ultimate aim in the three studies of sodium
decrease was similar, indicators used for assessing
effectiveness of the projects varied. According to Arcand
and Cutris study process and output indicators provided
information on the weighted average sales of sodium
density in addition to the number of target food groups
which provided a clearer interpretation of the project's
success. In Dias study only one indicator was used for
assessing a project which aimed to decrease TFAs. Result
interpretation was possibly different if multiple indicators
were selected which could detect other aspects of the
project. As shown in Table 3, the major outcome indicator
in Young’s study was the quantity of not added salt to food
products. Based on the study although salt was reported as
the outcome indicator of interest, sodium was measured in
practice then converted to salt to fulfill the aim of the
project. Although the current study searched all the relevant
databases, number of eligible studies was not sufficient to
discuss deeper about more aspects of the projects of
interest. Therefore, if more studies were available, further
accurate comprehensive assessments of policies on dietary
risk decreases were possible.

Conclusions

Despite achievements in minimizing dietary risk factors
in food products, it seems that countries are still at the
beginning of the way and much more efforts are needed to
gain effects of these measures in the communities. Since no
judgments about the effectiveness are possible by accurate
indicators, sufficient considerations in this regard are
highly recommended.
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