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Abstract 

Background  Public health economic modelling is an approach capable of managing the intricacies involved in eval-
uating interventions without direct observational evidence. It is used to estimate potential long-term health benefits 
and cost outcomes. The aim of this review was to determine the scope of health economic models in the evaluation 
of salt and/or alcohol interventions globally, to provide an overview of the literature and the modelling methods 
and structures used.

Methods  Searches were conducted in Medline, Embase, and EconLit, and complemented with citation searching 
of key reviews. The searches were conducted between 13/11/2022 and 8/11/2023, with no limits to publication date. 
We applied a health economic search filter to select model-based economic evaluations of public health policies 
and interventions related to alcohol consumption, dietary salt intake, or both. Data on the study characteristics, mod-
elling approaches, and the interventions were extracted and synthesised.

Results  The search identified 1,958 articles, 82 of which were included. These included comparative risk assessments 
(29%), multistate lifetables (27%), Markov cohort (22%), microsimulation (13%), and other (9%) modelling meth-
ods. The included studies evaluated alcohol and/or salt interventions in a combined total of 64 countries. Policies 
from the UK (23%) and Australia (18%) were the most frequently evaluated. A total of 58% of the models evaluated 
salt policies, 38% evaluated alcohol policies, and only three (4% of included modelling studies) evaluated both alco-
hol- and salt-related policies.

The range of diseases modelled covered diabetes and cardiovascular disease-related outcomes, cancers, and alcohol-
attributable harm. Systolic blood pressure was a key intermediate risk factor in the excessive salt-to-disease modelling 
pathway for 40 (83%) of the salt modelling studies. The effects of alcohol consumption on adverse health effects were 
modelled directly using estimates of the relative risk of alcohol-attributable diseases.

Conclusions  This scoping review highlights the substantial utilisation of health economic modelling for estimating 
the health and economic impact of interventions targeting salt or alcohol consumption. The limited use of com-
bined alcohol and salt policy models presents a pressing need for models that could explore their integrated risk 
factor pathways for cost-effectiveness comparisons between salt and alcohol policies to inform primary prevention 
policymaking.

*Correspondence:
Joseph Prince Mensah
jpmensah1@sheffield.ac.uk
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-21237-7&domain=pdf


Page 2 of 25Mensah et al. BMC Public Health           (2025) 25:82 

Keywords  Modelling, Salt, Sodium reduction, Alcohol, Scoping review, Non-communicable diseases, Cardiovascular 
disease

Background
 Non-communicable diseases (NCDs), such as cardiovas-
cular diseases (CVDs) and cancers, are caused, to some 
extent, by modifiable risk factors such as unhealthy diets, 
excessive salt intake, harmful use of alcohol, and physical 
inactivity [1]. The excessive intake of dietary salt accounts 
for a large increase in hypertension prevalence since it 
is associated with an increase in systolic blood pressure 
[2]. The unhealthy consumption of alcohol has also previ-
ously been linked to acute and chronic changes in systolic 
blood pressure, and studies suggest that alcohol con-
sumption can cause hypertension in heavy drinkers [3]. 
These two diet-related risk factors for hypertension and 
non-communicable diseases are therefore responsible 
for significant health and economic burden globally [1]. 
One way to reduce this burden is by implementing public 
health policies to control the consumption of these risk 
factors in the population [1, 4].

Health economic modelling has widely been used to 
generate scientific evidence on the costs and outcomes 
of dietary salt-reduction interventions and alcohol poli-
cies, aiding the evaluation and planning of dietary and 
other public health strategies [5]. Recent reviews have 
focused on health economic models for population-level 
dietary policies or alcohol policies, offering policymak-
ers an overview of available health economic models 
to adapt or implement [6–8]. However, some of these 
reviews have excluded interventions at the primary care 
level and have not examined models addressing both salt 
and alcohol together. To our knowledge, no review has 
comprehensively explored the scope of health economic 
models evaluating policies targeting excessive dietary salt 
intake, alcohol consumption, or both. Identifying and 
understanding the scope of models addressing both salt 
and alcohol consumption will support the evaluation of 
interventions for efficient resource allocation and priority 
setting, while offering insights into common modelling 
approaches and health outcomes to inform the develop-
ment of joint models targeting both risk factors.

This study systematically reviews the literature to iden-
tify health economic modelling studies evaluating pub-
lic health interventions or policies targeting the harmful 
alcohol use and/or excessive intake of dietary salt. The 
aim is to assess the global scope and volume of these 
studies, provide an overview of their modelling struc-
tures, and analyse the role of intermediate risk factors in 
the modelling of salt or alcohol consumption to related 
health outcomes.

Methods
Study design
The scoping review was conducted following the report-
ing standards in the PRISMA extension for scoping 
reviews (PRISMA-ScR) [9]. A systematic scoping review 
aims to “map the key concepts underpinning a research 
area and the main sources and types of evidence avail-
able” [10]. For this scoping review, we defined public 
health economic models as decision analytic models 
or mathematical tools used in economic evaluations to 
compare and synthesise evidence on costs and health 
benefits [11].

Search strategy
A comprehensive search strategy was developed and 
used to identify all potentially relevant peer-reviewed 
studies published in English. The search strategy was 
tested, refined and subsequently used to conduct sys-
tematic searches in the following electronic databases: 
Medline, EMBASE (via Ovid), and EconLit (via Ovid). 
The search was first performed on 13/11/2022, with an 
update search conducted on 8/11/2023 (see Additional 
file  1). The search covered publications from 01 Janu-
ary 1990 to the updated search date (i.e., 8/11/2023). 
The search terms utilised four broad categories of terms, 
combined using Boolean operators: (salt OR alcohol) 
AND economic evaluation AND modelling. The search 
terms used were complemented by MeSH terms, and the 
NHS CRD EED search filter for economic evaluation [12] 
was applied in the Medline and EMBASE searches.

The search records were imported into the Covidence 
reviewing tool by Cochrane for screening. Two reviewers 
(JPM, JO) independently screened all titles and abstracts 
of the identified studies against the inclusion criteria, and 
discrepancies were resolved by consensus. The full texts 
of the remaining studies were subsequently assessed to 
determine their eligibility for inclusion. Citation searches 
of five key reviews [6–8, 13, 14], as well as the reference 
lists of the included studies, were scanned to identify 
studies that were missed following the database searches.

Inclusion and exclusion criteria
A study was deemed eligible for inclusion if it was a 
model-based full health economic evaluation, i.e., a 
comparative analysis of alternative health interventions/
policies in terms of both costs and consequences [15]. 
We considered population-level and individual lifestyle 
interventions or policies aimed at reducing the harmful 
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consumption of alcohol, dietary salt, or both unhealthy 
dietary behaviours in any defined human population 
globally.

Conversely, studies were excluded based on the follow-
ing criteria:

1.	  Economic evaluations were based on empirical tri-
als, i.e., within-trial or alongside randomised con-
trolled trials (RCTs).

2.	 Evaluations of pharmacological interventions, medi-
cal devices or procedures, or diagnostic tests.

3.	 Epidemiological models that evaluate only the bur-
den of disease with no cost or health economic out-
comes.

4.	 Cost analysis studies that do not examine the conse-
quences or health-related outcomes.

5.	  Non-English language studies.

Data extraction and synthesis
A pair of reviewers extracted the relevant data from the 
included studies using a data extraction template, and 
disagreements were resolved by consensus. We grouped 
the included studies into eight categories of model struc-
ture by examining their methodological approach based 
on definitions in Briggs et  al. [16]. For each study, we 
extracted the following data.

•	  Study description: author, publication year, and 
country/setting.

•	 Policy/intervention details: intervention/policy eval-
uated, and target population.

•	  Model details: model name, model structure, and 
cost perspective.

•	 Study outcomes: health outcomes, cost outcomes, 
and currency year.

For each study, there was a particular focus on the 
model methodology and structure. We synthesised the 
extracted model characteristics to not only provide an 
overview of the included models but also to describe the 
modelled underlying risk factor to disease pathway, the 
effect of interventions on the model pathway to disease, 
and the approaches used to calculate health and eco-
nomic outcomes.

Results
Search results
The search yielded a total of 1,958 articles after dupli-
cates were removed. Only 230 full-text articles poten-
tially met the eligibility criteria after title and abstract 
screening. After full-text assessment of the 230 articles 
against the inclusion criteria, 148 additional articles 

were removed, leaving a total of 82 health economic 
modelling studies which were included in the review. 
Figure  1 presents a PRISMA flow chart describing 
the selection process. Table  1 presents a summary of 
the included health economic models and their study 
characteristics.

Study characteristics
The oldest published study included in the review was 
published in 1995 [47]. Out of the 82 included studies, 
only 9% were published between 1995 and 2008. There 
was an increase in the number of health economic mod-
elling studies published in subsequent years, which has 
been sustained (Fig. 2). Policies were evaluated in a total 
of 64 countries globally (Fig. 3), and 66% of all included 
studies were conducted in high-income countries. Some 
of these studies conducted evaluations across multiple 
countries [99] or over specified epidemiological regions 
[46].

Policy interventions aimed at reducing dietary salt 
intake, alcohol consumption, or both were most fre-
quently evaluated in the UK and Australia, with 23% and 
18% of the studies focusing on these populations, respec-
tively. Among all the included studies, countries in the 
European region were the most represented, while coun-
tries in Sub-Saharan Africa, the Eastern Mediterranean 
and Southeast Asia were the least represented (Fig.  3). 
Health economic modelling studies in low- or middle-
income countries (LMICs) accounted for only 10% of the 
included studies.

Modelled population, interventions and risk factors
The modelled population in the included studies were 
mostly adults, generally ranging in age from 25 to 85 
years. Several alcohol policy models specifically targeted 
at-risk groups, such as risky drinkers or individuals at 
high cardiovascular risk, within their evaluation [36, 41, 
45]. Two alcohol modelling studies [24, 26] modelled 
HIV-infected persons and other at-risk populations, 
although there were no added considerations regarding 
the intervention effect on the target population. Only one 
study modelled a population of children aged 0–17 years, 
assessing the impact of dietary policies on their health 
over the course of their lives [58].

Most of the modelling studies evaluated at least one 
policy intervention to reduce salt intake or improve diet 
(58%), while 38% of the models were specifically devel-
oped to evaluate alcohol consumption policies. Only 4% 
of the included modelling studies evaluated both alcohol 
and salt-related policies.

The evaluated salt policies included sodium refor-
mulations, sodium taxes, and nutrient labelling 
(Fig.  4). Sodium reformulation was the most common 
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intervention evaluated (n = 23). The effect of these salt-
reduction interventions is usually linked to health out-
comes through systolic blood pressure and other risk 
reductions. For example, Wilson et  al. [72] determined 
the risk of coronary heart disease (CHD) and stroke 
events based on the reduction in systolic blood pressure 
caused by the evaluated health intervention. Rubinstein 
et  al. [92] also modelled the impact of health promo-
tion campaigns through mass media on reducing salt 
consumption, focusing on both blood pressure and total 
cholesterol levels as intermediate risk factors for adverse 
health outcomes.

On the other hand, alcohol policies such as taxation 
and minimum unit pricing policies and primary care 
interventions were the most common interventions eval-
uated among the alcohol policy modelling studies (Fig. 4). 
Alcohol consumption frequency was the most common 
risk factor modelled in these studies, but there was no 

modelled disease risk pathway through systolic blood 
pressure from alcohol to health outcomes. The effect of 
alcohol consumption on the risk of CVD, stroke events, 
and other alcohol-attributable diseases and complica-
tions was modelled directly. These intervention effect 
sizes are normally derived from observational studies or 
meta-analyses and are implemented on the target popu-
lation over a predetermined time horizon.

The review identified only three (4%) studies that mod-
elled both salt and alcohol as independent risk factors 
for disease in their economic evaluation [96–98]. These 
studies individually constructed a health economic deci-
sion model to evaluate multiple interventions to com-
bat NCDs, including salt-reduction and alcohol taxation 
policies. Policies that target both salt and alcohol con-
sumption and other risk factors include taxation policies 
and health promotion interventions. Other risk factors 

Fig. 1  PRISMA-ScR flowchart outlining the inclusion and exclusion of the identified studies
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for NCDs that were included in these models included 
smoking and cholesterol concentration.

Multiple risk factors were therefore incorporated in 
the health economic models included in this review, 

including total blood cholesterol levels, body mass index 
(BMI), type 2 diabetes status, overweight/obese status, 
drinking history, hypertensive status, and history of other 
cardiovascular diseases. These risk factors were either 

Fig. 2  Publication years of included modelling studies

Fig. 3  Map showing number of alcohol and salt modelling studies globally
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assumed to be associated with salt or alcohol consump-
tion or independent of them in relation to the modelled 
outcomes and diseases.

Model outcome measures and diseases
Of the 82 included studies, 59 (72%) assumed a health-
care system perspective in the costing approach used 
in their economic evaluation, while 23 (28%) evaluated 
from the societal perspective. The healthcare system 
perspective was defined as a costing perspective amal-
gamating the healthcare system, government, public 
sector, and financial cost perspectives. The majority of 
these studies included direct healthcare, intervention/
programme implementation, and informal care costs 
in their economic analyses. The additional cost compo-
nents considered from the societal perspective include 
other economic costs such as productivity gains or losses, 
health-related net monetary benefits, and avoided time 
loss. These costs were obtained from publications or esti-
mated by local experts.

Reported health outcomes from economic evalua-
tions include health-adjusted life-year metrics such as 
quality-adjusted life years (QALYs) gained and disability-
adjusted life years (DALYs) averted. Studies also reported 
epidemiological estimates such as deaths prevented or 

postponed, disease cases averted, incidence and morbid-
ity (Table 1).

The studies differed in the range of complications and 
comorbidities considered as outcomes. The range of 
diseases modelled across the included studies covered 
the main diet-related cardiometabolic outcomes, can-
cers, and alcohol-attributable harm (Table  2). The most 
common diseases reported were cardiovascular diseases 
(79%), cerebrovascular complications (66%), and cancers 
(35%), as well as various complications and harms attrib-
utable to alcohol (44%) (Fig. 5).

Among the diseases included in both the salt and alco-
hol policy models, CHD was the most common modelled 
cardiovascular disease. The IMPACT CHD model evalu-
ated salt-reduction policies in the UK and Syria popula-
tions [74, 76, 77]. The expected change in population 
salt intake from the interventions was translated into a 
change in mean blood pressure in the modelled popula-
tions. This policy effect was subsequently used to esti-
mate the hypertension prevalence and coronary heart 
disease deaths prevented or postponed.

Hypertension was modelled explicitly as a health out-
come in some of the included salt models; hence, the 
costs of medication and treatments were included [50, 61, 
63, 64, 71]. Hypertension, or systolic blood pressure, was 

Fig. 4  Number of studies evaluating eight categories of salt and alcohol policies examined in the review
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Table 2  Adverse health outcomes included in modelling studies

Study Cardiovascular 
diseases

Cerebrovascular 
diseases

Diabetes Cancers Digestive and 
liver diseases

Alcohol-related 
injuries/
accidents

Alcohol-
related 
complications

Gibbs et al. [18] ✓ ✓ ✓
Robinson et al. [20] ✓ ✓ ✓ ✓
Cobiac et al. [22] ✓
Jiang et al. [21] ✓
Galarraga et al. [24]

Angus et al. [23] ✓ ✓
Zur et al. [25] ✓ ✓ ✓ ✓ ✓ ✓
Kessler et al. [26]

ACE-Prevention model [29, 30] ✓ ✓ ✓ ✓ ✓
Doran et al. [33] ✓ ✓
Ditsuwan et al. [31] ✓
Magnus et al. [35] ✓
Popova et al. [34] ✓ ✓
Cadilhac et al. [37] ✓ ✓ ✓
Navarro et al. [36] ✓
Byrnes et al. [40] ✓ ✓ ✓ ✓ ✓
Barbosa et al. [39] ✓
 Sheffield Alcohol Policy Model [17, 
19, 27, 28, 32, 38]

✓ ✓ ✓ ✓ ✓ ✓ ✓

Cobiac et al. [42] ✓ ✓ ✓ ✓ ✓ ✓
RIVM Chronic Disease model [41, 43] ✓ ✓ ✓
Lai et al. [44] ✓ ✓
Mortimer et al. [45] ✓
Chisholm et al. [46] ✓ ✓
Downs et al. [47] ✓
Cheatley et al. [97] ✓
Bertram et al. [96] ✓ ✓ ✓
Salomon et al. [98] ✓ ✓ ✓ ✓
Aminde et al. [48] ✓
Ikeda et al. [49] ✓ ✓
Aminde et al. [54] ✓
Alonso et al. [53] ✓ ✓
Nilson et al. [52] ✓ ✓
Blakely et al. [59] ✓ ✓ ✓ ✓
Mytton et al. [58] ✓ ✓ ✓ ✓
Aminde et al. [57] ✓ ✓
SPHR Diabetes prevention model 
[50, 51, 56]

✓ ✓ ✓ ✓

Nilson et al. [55] ✓ ✓
Briggs et al. [62] ✓ ✓ ✓ ✓ ✓
Laverty et al. [60] ✓ ✓
Brown et al. [66] ✓ ✓ ✓ ✓
US IMPACT Food Policy model [61, 
65]

✓ ✓

Basu et al. [64] ✓ ✓
Kypridemos et al. [63] ✓ ✓ ✓
Cobiac et al. [68] ✓ ✓ ✓
Li et al. [67] ✓ ✓
Nghiem et al. [73] ✓ ✓
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an intermediate risk factor for CVD in 40 (83%) of the 
salt modelling studies but not in the alcohol policy mod-
els. Aminde et al. [54] reported changes in blood pressure 

after a population reduction in salt intake to WHO tar-
gets using a proportional multistate lifetable model. 
The model then estimates the impact of blood pressure 

RIVM (the Dutch National Institute for Public Health and the Environment), SPHR (School for Public Health Research), ACE-Prevention (Assessing Cost-Effectiveness in 
Prevention) model

Table 2  (continued)

Study Cardiovascular 
diseases

Cerebrovascular 
diseases

Diabetes Cancers Digestive and 
liver diseases

Alcohol-related 
injuries/
accidents

Alcohol-
related 
complications

Wilson et al. [72] ✓ ✓
Watkins et al. [71] ✓ ✓
Wang et al. [70] ✓ ✓
Webb et al. [69] ✓
Nghiem et al. [75] ✓ ✓
IMPACT CHD model [74, 76, 77] ✓
Dodhia et al. [81] ✓ ✓
Cobiac et al. [80] ✓ ✓
Ortegon et al. [78] ✓ ✓ ✓
Martikainen et al. [84] ✓ ✓
Ha et al. [83] ✓ ✓
Barton et al. [82] ✓ ✓
Cobiac et al. [88] ✓ ✓
Coronary Heart Disease policy 
model [79, 87]

✓ ✓

Smith-Spangler et al. [86] ✓ ✓
Rubinstein et al. [85] ✓ ✓
Rubinstein et al. [92] ✓ ✓
Akkazieva et al. [91] ✓ ✓
Dall et al. [90] ✓ ✓ ✓ ✓
Palar et al. [89] ✓ ✓
Asaria et al. [93] ✓
Murray et al. [94] ✓
Selmer et al. [95] ✓ ✓

Fig. 5  Modelled disease outcomes in included studies
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changes on stroke incidence and mortality. This cerebro-
vascular event was therefore modelled downstream as a 
complication of high blood pressure and was not directly 
associated with excessive salt intake.

Other non-hypertensive complications included as 
explicit health outcomes in the health economic models 
include diabetes, liver cirrhosis, chronic kidney disease, 
and various cancers. Cancers which were modelled with 
salt as a risk factor included breast cancer (in women), 
gastric, kidney, liver, colorectal, kidney and bowel cancer. 
These cancers, as well as oesophageal, laryngeal, rectal 
and oropharyngeal cancer, were also attributable to alco-
hol consumption in some alcohol policy models. In addi-
tion, Brennan et al. [17] reported hospitalisations, crimes 
and alcohol-attributable deaths and inequalities that 
result from implementing an alcohol pricing policy, while 
Gibbs et al. [18] presented changes in alcohol consump-
tion and expenditures when implementing such poli-
cies. These health economic outcomes were estimates of 
the burden of alcohol-related complications and injuries 
such as road traffic injuries, falls, fires, suffocation, and 
self-harm.

Modelling methodology and structures
The models varied widely, from individual-level and 
cohort state-transition models, to attributable fraction 
models using a comparative risk assessment method, 

though none of the studies explored any interaction 
between individuals. The studies utilised the following 
epidemiological modelling methods: comparative risk 
assessments (29%), multistate lifetables (27%), Markov 
cohort (22%), microsimulation (13%), decision trees (3%), 
system dynamics models (1%), and other unspecified 
models (5%) (Fig. 6). There were no agent-based or dis-
crete event simulation modelling studies included in this 
review. Some of these studies were based on established 
models that have been applied in different populations to 
evaluate different policies, with minimal changes in the 
model structure.

PopMod is one of the first published multistate 
dynamic lifetable modelling tools that has facilitated dis-
ease modelling and cost-effectiveness analysis for priority 
setting in diverse settings [100]. Murray et  al. [94] used 
this tool to simulate the evolution of a stable popula-
tion for the cost-effectiveness analysis of interventions to 
reduce cholesterol and systolic blood pressure in differ-
ent areas of the world. The structure of this analysis was 
based on a system of ordinary differential equations that 
models the temporal evolution of a population subjected 
to two disease conditions.

Salomon et al. [98] also used the PopMod tool to esti-
mate the cost-effectiveness of various interventions, 
including salt-reduction and alcohol interventions, to 
reduce the burden of non-communicable diseases in 

Fig. 6  Percentage abundance of structures used in identified models
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Mexico. This finding demonstrated the transferability 
of the model, which not only models interacting dis-
ease conditions but also incorporates both alcohol use 
and salt intake via systolic blood pressure as risk fac-
tors for disease. This modelling tool is typically used in 
the WHO-CHOICE programme [101, 102]. Moreover, 
comparative risk assessment (CRA) models have been 
used to estimate the cost-effectiveness of salt and alcohol 
interventions for combating NCDs in diverse settings in 
Southeast Asia, Eastern Sub-Saharan Africa, and a range 
of low- or middle-income countries (LMICs), making the 
results more comparable [93, 96].

The Dutch National Institute of Public Health and 
Environmental Protection (RIVM) Chronic Disease 
model was used to simulate the change in prevalence 
rates of diseases causally related to alcohol consumption 
caused by an intervention [41, 43]. The relative risks for 
diseases related to alcohol consumption were derived 
from a meta-analysis with estimates for different alcohol 
consumption categories. The Assessing Cost-Effective-
ness (ACE) in Prevention model, developed in Australia, 
enables a comprehensive cost-effectiveness analysis of 
preventative intervention options [29, 33]. Over the 
years, both the ACE-prevention and RIVM models have 
undergone adaptations to incorporate updated inputs 
and accommodate changes to their structure [103].

The proportional multistate lifetable Markov model is a 
dynamic epidemiological model well suited for compar-
ing multiple countries and providing valuable insights 
for the prioritisation of preventive interventions at the 
national, regional, and global levels [104]. It has been 
used to model preventive interventions with the aim of 
reducing both salt- and alcohol-attributable disease bur-
den [42, 68, 88]. In this model, disease progression is esti-
mated in Markov health states and linked to the multiple 
cohort lifetable.

This multistate lifetable approach was adopted in the 
UK for the PRIMEtime Cost-Effectiveness model, which 
estimates diet changes on morbidity and mortality via 
blood pressure, cholesterol and body weight [105]. This 
model facilitated the evaluation of the 2003 to 2018 popu-
lation salt reduction program implemented in England, 
with the model projecting its impact by 2050 [53]. The 
downstream effect of salt intake on systolic blood pressure 
was modelled, which then estimated the risk of CVD bur-
den and the healthcare and social care utilisation needed.

The IMPACT CHD model, developed in the UK, uses 
a population-attributable risk fraction approach to esti-
mate the cost effectiveness of salt reduction policies 
for reducing coronary heart disease in England, Syria, 
and other Eastern Mediterranean countries [74, 76, 77]. 
This CRA methodology is commonly applied for alco-
hol models such as the Sheffield Alcohol Policy Model 

[106], which also incorporates lifetables in its structure to 
estimate the effect of alcohol pricing policies such as the 
minimum unit pricing policy [28, 38]. This model applies 
the potential impact fraction framework to estimate the 
impact of changes in alcohol consumption on various 
alcohol-related harm.

Microsimulation models are becoming increasingly 
common in the health economics field since they address 
the limitation of cohort models in capturing the varia-
tion in individual characteristics [107]. The School for 
Public Health Research diabetes prevention model uses 
this methodology in the evaluation of dietary, lifestyle, 
and diabetes interventions [50, 51, 56]. The modelled 
effect of restricting advertising for foods high in fat, salt 
and sugar was on caloric intake and BMI, so the impact 
of salt intake on blood pressure was not considered [50]. 
However, the individual patient model structure allowed 
heterogeneity in the estimation of HbA1c, systolic blood 
pressure, cholesterol and BMI as risk factors for disease.

The OECD’s Strategic Public Health Planning Model 
for Non-communicable Diseases also uses a microsimu-
lation approach to estimate the economic impact of 
primary prevention policies, such as food menu label-
ling and alcohol taxes [97]. This microsimulation model 
addresses all major threats related to non-communica-
ble diseases, such as diabetes, cancer, and cardiovascu-
lar diseases, as well as injuries and mental health issues. 
Additionally, it considers modifiable risk factors such as 
harmful alcohol consumption, unhealthy diet, physical 
inactivity, and tobacco use. The country-level risk factor 
profiles and disease epidemiology data are input into an 
annual microsimulation to generate outputs on health 
outcomes, healthcare expenditures, and labour force 
expenditures.

Discussion
This study aimed to determine the scope of the published 
literature and review existing evidence on the modelling 
methods and structures used in health economic models 
evaluating salt- and/or alcohol-reduction public health 
policies. These findings indicate growing interest in using 
health economic models to evaluate the health and eco-
nomic impacts of interventions targeting salt or alcohol 
consumption. The increase in studies since the 2010s is 
likely linked to the development of key health economic 
models, such as the ACE-prevention and Sheffield Alco-
hol Policy models, which have either been adapted or 
inspired similar models for evaluating health policies. 
The study also highlights the increasing role of health 
economic models in evidence-based policymaking, espe-
cially in high-income countries.

This review gains value from encompassing stud-
ies conducted across low-, middle-, and high-income 
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countries. It highlights the lack of health economic 
modelling studies in LMICs, where the burden of non-
communicable diseases, driven in part by alcohol and 
salt consumption, is increasing [1]. As a result, the use 
of health economic modelling tools and evidence to sup-
port health priority setting in these countries may be 
limited. Dotsch-Klerk et al. [8] suggested that the limited 
availability of data, such as epidemiological data and cost 
data, in lower income countries may explain the limited 
number of modelling studies from those countries. This 
is of concern because generating the cost-effectiveness 
evidence of primary prevention strategies, which is criti-
cal in settings with limited financial resources, could be 
crucial for reducing the burden of NCDs.

The World Health Organisation Choosing Inter-
ventions that are Cost-Effective (WHO-CHOICE) 
programme has been instrumental in such cost-effec-
tiveness analyses of health interventions globally [108]. 
The use of standardised methods across disease areas 
is a major added value of the CHOICE approach, as it 
allows for fair comparisons between and across health 
programmes. The WHO-CHOICE has developed a soft-
ware tool, the OneHealth tool (https://​www.​who.​int/​
tools/​onehe​alth), to help analysts and decision-makers 
conduct country-based and regional cost-effectiveness 
analyses of various health interventions for strategic 
planning and costing. This tool will enable the use of 
health economic modelling in LMICs to assess the cost-
effectiveness of different health strategies for priority 
setting and resource allocation.

There is also potential for developing joint dietary salt 
and alcohol policy models that evaluate public health 
policies targeting both risk factors, exploring their asso-
ciation or integrated effects on health and economic 
outcomes. Such analyses would require input data (or 
assumptions) on the joint effects of salt and alcohol con-
sumption, potentially derived from observational stud-
ies, clinical models or RCTs. These models could support 
policymaking aimed at reducing disease burden and 
assist in priority setting, particularly in resource-con-
strained settings. For example, health-related food taxes 
could be evaluated across different dietary behaviour tar-
gets, helping decision-makers compare cost-effectiveness 
across various policies.

The strength of this review lies in its potential to 
inform the development of public health economic mod-
els for evaluating alcohol and salt reduction strategies. By 
identifying and examining common modelling pathways 
and approaches, it provides a foundation for adapting 
these methods for future models. This review explores 
the effects of alcohol and dietary salt reduction inter-
ventions on health outcomes, both directly and through 
intermediate risk factors such as systolic blood pressure, 

summarising the various modelling pathways used. 
While a detailed review of the epidemiological studies 
estimating the effects of these intermediate risk factors 
on health outcomes would be valuable, it was beyond the 
scope of this review.

Previous systematic reviews of salt or alcohol mod-
els have provided an overview and critically appraised 
economic models that have served their purpose in 
informing policymakers about the availability of mod-
elling techniques [6]. However, to our knowledge, no 
studies have compared the differing modelling struc-
tures of alcohol and salt models, or explored their risk 
factor pathways to disease. Furthermore, the system-
atic approach used for the literature search and data 
collection ensures rigour.

A limitation of this review is that it did not assess the 
quality of the identified economic evaluations, nor did it 
include a critical analysis of the models in regard to the 
appropriateness of modelling methods in health eco-
nomic studies, as this was not the intended purpose of 
the review. The purpose of this scoping review was to 
provide an overview of the health economic models and 
the methods used. Therefore, a systemic evaluation of the 
included studies and a risk of bias assessment were not 
needed. Another limitation is that only studies published 
in English were included, which means that methods 
used by other studies published in other languages might 
have been missed.

Nonetheless, the review findings can inform economic 
evaluation methods for analysing the cost-effectiveness 
of salt and alcohol public health policies. The evidence 
base generated from health economic models can under-
pin policymaking on alcohol and salt reduction in the 
population. Future research should prioritise the devel-
opment of health economics models that incorporate 
multiple risk factors of disease and are broadly applicable 
for evaluating related interventions. Such models would 
enable cost-effectiveness analyses of policies targeting 
multiple risk factors, such as alcohol and salt, to support 
priority setting.

Conclusions
This scoping review identified modelling studies used 
to evaluate policies and lifestyle interventions to reduce 
salt and/or alcohol intake. It offers valuable insights 
into the diverse public health economic modelling 
approaches, highlighting their varying complexities and 
information requirements in estimating the health and 
economic impacts of these interventions. This review 
revealed that systolic blood pressure was a key interme-
diate risk factor in the excessive salt-to-disease mod-
elling pathway for most studies. However, the effects 
of alcohol consumption on adverse health effects are 

https://www.who.int/tools/onehealth
https://www.who.int/tools/onehealth
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usually modelled directly using estimates of the relative 
risk of disease. We identified only a few modelling stud-
ies that incorporate both alcohol and salt as risk fac-
tors. It is also clear from this review that incorporating 
multiple risk factors in health economic model evalua-
tions, especially in LMICs where it’s limited, will gener-
ate the needed cost-effectiveness evidence for decision 
makers, to facilitate the implementation of policies to 
reduce both salt and alcohol consumption.
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