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Abstract
Background Food cost and affordability is one of the main barriers to improve the nutritional quality of
diets of the population. However, in Argentina, where over 60% of adults and 40% of children and
adolescents are overweight or obese, little is known about the difference in cost and affordability of
healthier diets compared to ordinary, less healthy ones.

Methods We implemented the "optimal approach" proposed by the International Network for Food and
Obesity/non-communicable diseases Research, Monitoring and Action Support (INFORMAS). We
modelled the current diet and two types of healthy diets, one equal in energy with the current diet and one
6.3% lower in energy by linear programming. Cost estimations were performed by collecting food product
prices and running a Monte Carlo simulation (10,000 iterations) to obtain a range of costs for each model
diet. Affordability was measured as the percentage contribution of diet cost vs. average household
income in average, poor and extremely poor households and by income deciles. 

Results On average, households must spend 32% more money on food to ensure equal energy intake
from a healthy diet than from a current model diet. When the energy intake target was reduced by 6.3%,
the difference in cost was 22%. There are no reasonably likely situations in which any of these healthy
diets could cost less or the same than the current unhealthier one. Over 50% of households would be
unable to afford the modelled healthy diets, while 40% could not afford the current diet.

Conclusions Differential cost and affordability of healthy vs. unhealthy diets are germane to the design of
effective public policies to reduce obesity and NCDs in Argentina. It is necessary to implement urgent
measures to transform the obesogenic environment, making healthier products more affordable,
available and desirable, and discouraging consumption of nutrient-poor, energy-rich foods. 

Background
The most recent National Risk Factor Survey in Argentina[1] indicates that over 60% of the adult
population suffers from excess weight, while only 6% of the population meet fruit and vegetable intake
requirements. Additionally, over 40% of children and adolescents between 5 and 17 years old are
overweight or obese[2]. In this context, promoting healthy eating habits and the consumption of less
energy-dense foods is critical to reduce the prevalence of non-communicable diseases (NCDs) associated
with excess weight.

One of the main causes of the obesity epidemic is the obesogenic environment, de�ned as ‘the sum of
in�uences that the surroundings, opportunities, or conditions of life have on promoting obesity in
individuals or populations'[3], including those that facilitate excessive energy intake. While there are many
factors affecting eating habits, the cost and affordability of healthy diets -i.e. the proportion of household
income needed to buy the food products- has been underscored as one of strongest barriers against
healthier eating at the population level, perhaps exerting an even more powerful in�uence on food choice
than taste, promotions, and convenience[4-7].
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Many studies have attempted to broach the issue of healthy vs. unhealthy eating costs, with varying
methodologies and results. Some studies have compared pricing data of healthy/less healthy versions of
speci�c product categories (e.g. processed vs. unprocessed meat), while others have focused on the total
price of complete diets for reference households or diet patterns[8]. Con�icting results may also arise
from the different units used to measure the cost of food. For example, Carlson and Frazão[9] found that
healthier foods cost less than less healthy foods in the USA when measured in price by edible weight
($/100 g) or average portion ($/average portion), but not when measured as price by energy unit ($/kcal).
This could be explained by the fact that healthier foods tend to be less energy-dense (e.g. fruit,
vegetables) and will thus be more expensive per energy unit than highly energy-dense foods [10].

A typical Argentinean diet is not diverse, characterised by high consumption of red meat and very low
consumption of fruit and vegetables. Although this is true for the entire population[11], there is strong
evidence that people with lower socioeconomic status in Argentina consume signi�cantly less fruit,
vegetables and dairy and higher amounts of soft drinks and confectionery as compared to the rest of the
population[12]. Despite the unquestionable importance of this information to advocate for effective
public health policies targeting environmental determinants of excess weight, evidence on the differential
price and affordability of healthier diets is very limited in Latin America with a few notable exceptions[13-
15]. This study aimed to bridge this information gap in Argentina by estimating the cost differential and
affordability of the current diet vs. healthy diets as of 2018, using the data collection and analysis
approach proposed by the International Network for Food and Obesity/non-communicable diseases
Research, Monitoring and Action Support (INFORMAS)[16].

Methods
The INFORMAS optimal approach

INFORMAS is a global network of organizations and researchers committed to the promotion of healthy
food environments worldwide, with the ultimate goals of reducing obesity, diet-related NCDs and their
related inequalities. The INFORMAS protocol[17] provides guidelines to systematically collect and analyse
information on diet cost and affordability in a reproducible and comparable way. It describes three
different approaches: a) the food approach (or "minimal" approach) to monitor the cost of healthier and
less healthy food products over time, b) the meals approach ("expanded approach") that compares and
monitors the cost of popular takeaway meals compared to healthier home-cooked counterparts; and c)
the diet approach ("optimal approach"), which involves the design of model current and healthy diets for
reference households for a de�ned period of time, in view of speci�c nutritional targets, drawing from
local dietary guidelines and data on the most popular food products consumed by the population, as well
as obtaining household income data to evaluate affordability of healthy diets. This work is based on the
optimal approach of INFORMAS, enhanced by linear programming to model current and healthy diets, as
detailed below.

De�nition of "current" and "healthy" diets
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Model diets were developed considering a typical household structure, a 45 year-old man and woman, 14
year-old boy and 7 year-old girl, for a time period of two weeks as recommended by the INFORMAS
framework[16].

The model current diet (CD) was based on the most commonly consumed foods, de�ned as those
products that were purchased by at least 5% of households as reported by the National Household
Expenditure Survey 2012-2013 (ENGHo)[18], an approach that has been used in another study also based
on the INFORMAS protocol[19]. As the protocol suggests, common foods should be culturally acceptable,
commonly eaten and widely available.

Once the most commonly consumed foods were identi�ed, they were grouped as per the Dietary
Guidelines for the Argentinean Population (GAPA)[20] into: fruits and vegetables; legumes, cereals,
potatoes, bread and pasta; milk, yoghurt and cheese; meat and eggs; oils, nuts and seeds; and
discretionary foods. These groups were further subdivided into categories to achieve higher speci�city of
our diet cost model. Despite not being included in GAPA food groups, non-sugary beverages, alcohol
beverages and salt were also considered to model CDs because they were part of the most consumed
foods. [21] The ENGHo also provides an estimate of the amount of speci�c foods (g) consumed by an
"equivalent adult", a unit that standardizes energy requirement to that of an adult male 30 to 60 years-old
(2.750 kcal/day). The amount of different food groups (g) consumed by a typical household were
estimated in reference to this standard unit, following the equivalent adult conversion table provided by
the National Statististics and Census Institute (INDEC) for males and females of different ages [21] and
resting on the assumption that all household members consume the same foods but in different
quantities. Total energy (kcal), carbohydrates (g), total sugars (g), sugars (g), total fat (g), saturated fat
(g), protein (g), �ber (g) and sodium (mg) intake were calculated based on these food amounts, using
nutrient content data from a previous study[22].

The healthy diet (HD) was also designed on the basis of the most consumed foods but including a
greater variety of foods with better nutritional quality, such as lean meats and �sh, wholemeal bread and
cereals, and low-fat dairy products. These selections were performed  in view of the nutrient and food
group targets set forth by the UN's Food and Agriculture Organization and World Health Organization
(FAO/WHO) nutritional standards[23-25] and GAPA [20].

Since it is very di�cult to design model diets meeting these targets exactly, minimum and maximum
constraints for each speci�ed food group and nutrient content were established as per the INFORMAS
DIETCOST programme rationale [26], that allows for a +/- 30% margin for nutrient requirements and +/-
1.5% for energy yields. Energy intake targets were kept constants for both the CD and HD model diets.

Nutrition professionals in our research team elaborated a two-week menu (including breakfast, lunch,
afternoon snack and dinner) for the typical household and calculated the amount for each food category
necessary to achieve energy (kcal), macronutrients (g), �ber (g) and sodium (g) intake levels consistent
with ENGHo estimates for current intake by food group (CD) or meeting nutritional targets (HD). This
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process resulted in a list of weight and energy yields for 112 different products belonging to 28 food
categories, included in different proportions in CD and HD.

Finally, a second healthier diet -HD2- was modelled by reducing the total energy yield of the HD diet.
Although the original  aim was to an 8% energy reduction, as has been done in comparable studies [19,
27], it was not possible to do so and still meet food category weight and energy yield targets. Thus, the
HD2 -reduced-energy healthy diet- represented a 6.3% energy reduction vs. CD/HD. These reductions were
conducted across all food groups to maintain the same relative energy participation per food group as
the HD. For example, if fruit represented 10% of the total energy yield in HD, then it also accounted for
10% of the HD2.

Product price and diet costs

In order to ensure maximum reliability of the information, prices for all the products  included in both diets
as of September 2018 were estimated from o�cial and non-o�cial data sources, including the National
Institute of Statistics and Census' (INDEC) ENGHo (adjusted for in�ation, for 21% of the products) and
Consumer Price Index (CPI, 38%), as well as the City of Buenos Aires' CPI (17%) and private consultants
(24%).

There is currently no consensus in the literature as to what price metric is best to use[8, 28, 29], so two
price metrics were considered: price per weight ($/gram); and price per energy unit ($/kcal) to obtain
complementary results.

Two approaches were used to estimate diet costs. The �rst approach considered equal total energy yield
from the CD and the HD  as calculated from ENGHo average food consumption data. . The second
approach consisted of estimating the cost of a healthy diet that would result in a 6.3% reduction in total
energy intake compared to the CD (HD2). This approach is consistent with that adopted by other studies
using a similar methodology[19, 27].

A linear programming routine using Microsoft Excel's Solver was used to generate three different product
basket options for the CD, HD and HD2, based on the fortnightly menus designed in the previous step.
The model was a simple linear programming routine done in Microsoft Excel 2016 to select a
combination of products from a predetermined list ( in order to meet food group (j) weight targets () as
per equation (1) while simultaneously meeting energy yield constraints as per equation (2) (Table 1).
Since the macro- and micro-nutrient targets are already considered in the design of food group intake
targets as per GAPA and WHO/FAO recommendations, our model did not explicitly include nutrient
content thresholds.  

See formula 1 and 2 in the supplementary �les.

The nine resulting diet models (three per diet type: CD, HD, and HD2) were controlled and modi�ed if
necessary by our nutrition professionals to ensure that the quantities obtained for each product made
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sense from a nutritional and cultural point of view and to have an adequate representation of each food
category according to their frequency of consumption.

Finally, a Monte Carlo simulation was performed for each diet type, assuming that diet cost was normally
distributed with mean and standard deviation equal to the cost average and standard deviation of the
three diet options obtained by the linear model. mean price of the three diet options. The simulation
included 10,000 iterations per diet type, resulting in 30,000 combinations of product options and
concurrent diet costs for for a typical household over a two-week period.

Table 1. Weight and energy yield targets for two-week model current diet (CD), equal-energy (HD) and
reduced-energy healthy diet (HD2)
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Food category CD HD1 HD2

Weight (g) Energy
(kcal)

Weight
(g)

Energy
(kcal)

Weight
(g)

Energy
(kcal)

Fruit 6,300.0 3,219.0 19,180.0 9,193.0 17,746.5 8,505.9

Non-starchy
vegetables

7,350.0 2,543.0 22,820.0 7,152.0 21,114.5 6,617.0

White bread 7,700.0 19,834.0 1,540.0 3,967.0 1,424.9 3,670.3

Starchy vegetables 6,916.0 5,785.0 700.0 5,855.0 6,476.8 5,417.4

Cereal 7,840.0 23,801.0 2,310.0 7,013.0 2,137.4 6,489.4

Legumes 0.0 0.0 4,970.0 13,135.0 4,598.6 12,153.6

Wholemeal bread 0.0 0.0 4,620.0 11,59 4,274.7 10,722.4

Wholemeal cereal 0.0 0.0 4,690.0 16,79 4,339.5 15,534.6

Milk 5,152.0 2,607.0 19,81 8,881.0 18,329.4 8,217.2

Low-fat yogurt 0.0 0.0 2,450.0 305.0 2,266.9 964.9

Regular yogurt 1,680.0 1,138.0 910.0 616.0 842.0 570.3

Cheese 1,820.0 6,381.0 420.0 1,472.0 388.6 1,362.1

Low-fat cheese 0.0 0.0 560.0 1,101.0 518.2 892.8

Eggs 2,800.0 4,362.0 2,240.0 3,49 2,072.6 3,229.1

Meat 6,300.0 10,641.0 6,230.0 8,456.0 5,764.4 7,827.9

Vegetable oil 1,050.0 9,45 1,400.0 12,6 1,295.4 11,658.3

Fatty foods 560.0 2,505.0 490.0 2,192.0 453.4 2,027.6

Cookies 1,540.0 6,637.0 560.0 2,413.0 518.2 2,233.1

Processed meat 1,600.0 3,548.0 280.0 621.0 259.1 573.9

Sweets 1,890.0 4,396.0 490.0 1,608.0 453.4 1,488.1

Bouillon cubes and
powders

3,500.0 147.0 168.0 12.0 155.4 11.1

Snacks 980.0 4,903.0 196.0 905.0 181.4 837.4

Sugary beverages 11,200.0 5,280.0 280.0 76.0 259.1 70.3

Sugar 1,050.0 4,200.0 280.0 1,120.0 259.1 1,036.3

Salt 196.0 0.0 0.0 0.0 0.0 0.0

Non-sugary beverages 6,892.0 20.0 6,892.0 20.0 6,376.9 18.5
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Alcohol beverages 1,260.0 832.0 0.0 0.0 0.0 0.0

Affordability

Affordability analysis consists of comparing purchase costs to available monetary resources. Using data
from INDEC's Permanent Household Survey (EPH)[30] we calculated the participation (%) of the CD, HD
and HD2 cost in the average reference household income for all households, for poor and extremely poor
households, and per household income deciles.

EPH data from the second semester of 2018 indicate that, on average, households spend 40% of their
income on food[30]. Allowing for a 25% sensitivity margin, diets could be considered affordable if they
represented 50% or less of the total household budget.

Results
Cost of diets

For the �rst approach, when HDs and CDs presented the same energy value (119,797.6 kcal ± 1.5%) the
estimated average cost of HDs was 31.7% higher than the CDs (AR$ 7,453 vs. AR$ 5,659). When
normalized to product weight ($/100 g), no signi�cant difference was found between diet costs (Table 2).

In the second approach (HD2), where the model healthy diets had 6.3% less energy than the CDs
(119,797.6 kcal vs 112, 268.0 kcal), the average total cost was estimated at AR$ 6,894, a 21.8% higher
than the average CD cost. No signi�cant difference was observed when cost was normalized to product
weight (Table 2).

As shown by Figure 1, there were no superpositions in the diet cost distributions for CDs, HDs and HD2s.

Table 2. Cost of the two-week model current diet (CD), equal-energy (HD) and reduced-energy healthy diet
(HD2) by Monte Carlo simulation (10,000 iterations).
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Model diet (10,000
iterations)

Cost
(AR$)

 

Mean Median SD Range Mean per 100
Kcal

Mean per 100
net g

CD 5658.7 5659.0 87.0 5388.0 –
5920.0

4.7 6.7

HD 7453.2 7454.0 123.0 7012.8 –
7773.0

6.1 6.7

Diff. vs. CD +31.7%          

HD2 6892.8 6873.1 199.0 6134.0 –
7655.0

6.2 6.7

Diff. vs. CD +21.8%          

The proportion of energy provided by each food is similar for both healthy diets (HD and HD2), which
explains the same cost proportion by food group. Products with lower cost per energy unit represented a
higher proportion of the total cost of the CDs compared to HDs and HD2s, such as white bread (8.2% vs.
1.2%), sugary beverages (6,8% vs 0.1%), and other discretionary foods: fatty foods, cookies, processed
meat, sweets, snacks and sugar (11.1% vs 1.8%). Inversely, more expensive products per energy unit
represented a much higher proportion of the total product basket cost for the HDs than the CDs, such as
fruit and non-starchy vegetables (36.5% vs. 13.2%) (Table 3).

Table 3. Energy and cost proportion per food category of model current diets (CD), equal-energy (HD) and
reduced-energy healthy diets (HD2).
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Food category % of total energy % of total cost

CD HD/ HD2 CD HD/ HD2

Fruit 2.7 7.6 5.3 12.3

Non-starchy vegetables 2.1 5.9 7.9 24.1

White bread 16.5 3.3 8.2 1.2

Starchy vegetables 4.8 4.8 9.5 5.2

Cereal 19.8 5.8 4.4 1.0

Legumes 0.0 10.8 0.0 5.0

Wholemeal bread 0.0 9.6 0.0 3.9

Wholemeal cereal 0.0 13.8 0.0 2.3

Milk 2.2 7.4 2.9 8.0

Low-fat yogurt 0.0 0.9 0.0 1.0

Regular yogurt 0.9 0.5 0.8 0.3

Cheese 5.3 1.2 3.5 0.5

Low-fat cheese 0.0 0.8 0.0 1.4

Eggs 3.6 2.9 3.5 2.1

Meat 8.9 7.0 29.0 24.3

Vegetable oil 7.9 10.4 1.4 1.7

Fatty foods 2.1 1.8 0.5 0.3

Cookies 5.5 2.0 0.7 0.2

Processed meat 3.0 0.5 7.6 0.8

Sweets 3.7 1.3 1.1 0.3

Bouillon cubes and powders 0.1 0.0 0.0 0.0

Snacks 4.2 0.9 0.7 0.1

Sugary beverages 2.5 0.1 6.8 0.1

Sugar 3.3 0.9 0.5 0.1

Salt 0.0 0.0 0.1 0.0

Non-sugary beverages 0.0 0.0 4.5 3.4

Alcohol beverages 0.7 0.0 1.2 0.0
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Affordability

CD cost represented 33.4% of the average household income overall, compared to  44.1% for the �rst
approach, equal-energy HD and 40.7% for the second, reduced-energy HD2. For poor households,
proportions were much higher, ranging from 76.1% for CD to 100.2% of average household income for HD
and 92.5% for HD2. All modelled diet costs were far above the average household income of extremely
poor households (Table 4). Figure 2 depicts affordability of the three types of modelled diets according to
income deciles. Considering 50% of average household income as a threshold for affordability, on
average CDs were considered affordable by 60% of the total households, while only 40% of households
could afford HDs and the 50% could afford HD2s.

Table 4. Affordability of model current diets (CD), equal-energy (HD) and reduced-energy healthy diets
(HD2) in average, poor and extremely poor households.

Households Average Income

(in AR$)

Affordability (% of income)

CD HD HD2

Average 33839 33.4 44.1 40.7

Poor 14872 76.1 100.2 92.5

Extremely poor 6116 185.0 243.7 224.9

Discussion
This is the �rst study to compare the cost of healthy vs. current diets in Argentina using the optimal
approach recommended by INFORMAS. The results suggest that, on average, a reference household must
spend 31.7% more money on food to achieve the same total energy intake from a healthy diet than from
a diet modelled on current eating patterns. The lack of overlap in diet price distributions suggest that
there are no reasonably likely situations in which healthier diets could cost less or the same as the current
unhealthier one.

This result is consistent with other studies following the INFORMAS protocol that have found healthy
diets to be more expensive by the calorie, such as New Zealand (8% difference in cost)[19] and
Sweden[31]. Moreover, our results also support the claim that energy-dense diets are less expensive than
healthier diets, as has been shown in France[32]. Additionally, a meta-analysis of studies from around the
world has shown that healthy diets are $1.15 to $1.94 more expensive per day than less healthy diets
when standardized to a daily 2,000 kcal intake. When measured in price by edible weight (AR$/100g), the
differences among modelled diets were negligible.

When the total energy in the healthy diet was reduced by 6.3%, the cost gap between the healthy diet and
current diet was also reduced, from 31.7% to 21.8%. This �nding is relevant in the context of facilitating
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weight loss, since one of the main goals of promoting healthier eating diets is reducing excess weight
among the population.

Other studies that have also taken this approach have found that reduced-energy healthy diets are less
expensive than current diets[27, 33, 34]but, in these examples, alcohol beverages and convenience foods
represented large proportions of their modelled regular diet cost (53% or more). This is not the case for
the current Argentinean diet, where these two categories represented about 19% of the total cost. As has
also been found in previous research[31, 35], higher cost-per-energy food categories were more signi�cant
contributors to healthier diet budgets compared to current diets, such as fruits and non-starchy
vegetables (~37% vs. ~13%). While meat is the single largest contributor to current diet cost (~29%), it
also represents a large proportion of the healthy diet budget (~25%).

Although the cost of modelled diets is an important variable, it is necessary to consider it in relation to the
actual purchasing power of Argentinean families in order to understand its implications for public health.
In view of our results and an affordability threshold of 50% of total household income, at least 50% of the
Argentinean households could not afford either versions of the healthy diets. Moreover, at least 40% of
the population could not afford the current diets. This means that even if they chose products with lower
nutritional quality, a large proportion of Argentinean households are not able to afford su�cient food to
cover their energy needs. Households classi�ed as poor would have to spend over 70% of their total
income in CDs, and all of their income to guarantee equal calorie intake through HDs. This situation
reveals a high prevalence of food insecurity, which is on itself a strong incentive to minimize energy costs
by choosing cheaper, lower quality ingredients and more energy-dense products to reduce the risk of
hunger[11].

The differential cost and affordability of healthy vs. unhealthy diets is a key issue to consider when
designing public policies to reduce NCDs in Argentina. As has been recommended by PAHO, increasing
taxation of less healthy products could be one way to reduce this gap and facilitate consumption of
nutrient-rich, less energy-dense foods. Speci�c taxes on sugar-sweetened beverages in Mexico have
already proven to be effective in reducing their consumption[36]. There is also strong evidence supporting
governmental subsidies to high quality foods as an effective measure to increase the nutritional quality
of regular diets[37]. However, as suggested by our affordability analysis, many households are not able to
afford even regular diets. This level of food insecurity is a very serious concern that should be addressed,
but it also provides an opportunity for decision-makers to facilitate healthier choices among the
population, an opportunity that has not been fully seized. For example, in the context of a still ongoing
economic crisis and high in�ation rates, the national government implemented 'Precios Cuidados', a
program developed in collaboration with food manufacturers and retailers to control prices for a basket
of mass consumption products. These are a set of reference prices 'to prevent abuse' and reduce 'price
dispersion with clear and accurate information'[38]. However, the products in the program were chosen
following criteria that are not coherent with public health objectives. A study conducted in 2019 found
that almost 40% of these products had a poor nutritional quality with high content of critical nutrients[39].
This situation also brings to light the lack of coordination between decision makers in different
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governmental sectors. While there are several governmental programs in place to address food insecurity
in Argentina, most of them aim to reduce the risk of immediate hunger and pay little to no attention to
broader, public health goals[11].

Although analysing complexities of reducing food insecurity exceed the objectives of this paper, it is clear
that an integrated approach is needed, one that brings together different areas of government (�nance,
public health, education, agricultural policy, etc.). Consumers do not choose products based solely on a
utilitarian perspective, to get 'as many calories as possible for the lowest prices'[40]. Economic incentives
are effective, but insu�cient to promote change in food choices if they are not accompanied by other
interventions aimed at steering consumers towards better products, such as improving food
environments at school, restricting advertising for unhealthy food products, and implementing a front-of-
pack label scheme based on nutrient content warnings[41]. Conversely, if diets based on governmental
recommendations are unaffordable by over half of the population, these become unattainable ideals, only
achievable by the wealthiest Argentineans. In a country that produces enough food to meet the energy
intake requirements of 442 million people[11], there is certainly room for improvement.

Strengths and Limitations

This study is one of the �rst to employ the optimal approach within the INFORMAS framework to assess
the cost differential between healthy and current diets in Latin America, and as such can provide useful
methodological tools for researchers in the region and crucial information for policy makers at the
national and regional levels. By presenting several cost metrics and comparing current, and healthy diets,
this study allows a valuable insight into how expensive it is for Argentinean households to increase the
quality of their diet.

One of the main limitations of this study relates to data sources. Since the National Nutrition and Health
Survey data was signi�cantly outdated (2004-2005) when this study began, we had to turn to the
National Household Expenditure Survey (ENGHo) 2012-2013 (2018-2019 was not available yet) to
determine the most consumed products and estimate nutrient intake in Argentina. However, this might not
be a serious limitation, considering that household expenditure surveys have been used successfully for
similar purposes in other studies[42-44]. Product prices were determined using Consumer Price Index
data, another governmental data source. These surveys have national coverage and data collection
methods are also published, which increases reliability. On the downside, they often include a small
number of products or granularity is limited to the food category level. To compensate for these
shortcomings, private consultants were engaged, when necessary. Since price data was not available
from a single source, inconsistency issues are to be expected due to diverging collection methodologies.  

Conclusions
In average, a reference household must spend almost 32% more money on food to ensure equal energy
from a healthy diet than what is currently the norm in Argentinean diets. Moreover, at least 40% of the
population could not afford the current diet and this is even worse for the poorer households who would
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have to spend over 70% of their total income in the CD. Considering that food cost and affordability is one
of the main determinants of food choice, this cost gap represents a serious obstacle to the promotion of
healthier eating habits in the general population and could also contribute to the high prevalence of
excess weight across all age groups, particularly among lower income households. The �ndings
presented here are a key asset for evidence-based policy making, such as the implementation of tailored
taxing of food products and governmental food subsidies.

Declarations
Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and/or analysed during the current study are available from the corresponding author
upon reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

This research was funded by the International and Development Research Centre (grant #108643-001).
The funders had no role in study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Authors' contributions

G.G. was responsible for the research design, data collection, interpretation of results and data analysis.
M.V.T. and L.G. contributed to the research design, data collection and interpretation of results. L.C.
contributed to the design of the overall research strategy and the interpretation of results. S.M. assisted in
implementation of the INFORMAS protocol in the local context. L.A. designed the overall strategy,
contributed to the interpretation of results and supervised all the phases of this study. All co-authors
reviewed drafts of the paper and contributed to the �nal manuscript.

Acknowledgements

The authors thank Stefanie Vandevijvere for her assistance in the adaptation of INFORMAS protocol to
local context, Malena Pirola for her assistance in writing the manuscript, and the rest of FIC-Argentina’s



Page 15/19

team for their contribution during the conduct of this study. They also thank Andrea Raffo, Wendy
Durlach, Mercedes Lonardi, Natalia Tawil, Sara Saavedra and Belen Beltramo for their help in collecting
the data to build the diet models.

References
1. Ministerio de Salud de la Nación, Instituto Nacional de Estadisticas y Censos: 4° Encuesta Nacional

de Factores de Riesgo. Buenos Aires: Ministerio de Salud de la Nacion; 2019.

2. Secretaría de Gobierno de Salud de la Nación: 2° Encuesta Nacional de Nutrición y Salud, 2018.
[http://www.msal.gob.ar/images/stories/bes/gra�cos/0000001565cnt-ennys2_resumen-ejecutivo-
2019.pdf]. 2019. Accessed 5 Oct 2019.

3. Swinburn B, Egger G, Raza F: Dissecting obesogenic environments: the development and application
of a framework for identifying and prioritizing environmental interventions for obesity. Prev Med
1999, 29(6):563-570.

4. Lennernäs M, Fjellström C, Becker W, Giachetti I, Schmitt A, De Winter A, Kearney M: In�uences on
food choice perceived to be important by nationally-representative samples of adults in the European
Union. Eur J Clin Nutr 1997, 51.

5. Glanz K, Basil M, Maibach E, Goldberg J, Snyder D: Why Americans eat what they do: taste, nutrition,
cost, convenience, and weight control concerns as in�uences on food consumption. J Am Diet Assoc
1998, 98(10):1118-1126.

�. DiSantis KI, Hillier A, Holaday R, Kumanyika S: Why do you shop there? A mixed methods study
mapping household food shopping patterns onto weekly routines of black women. Int J Behav Nutr
Phy 2016, 13(1):11.

7. Cannuscio CC, Hillier A, Karpyn A, Glanz K: The social dynamics of healthy food shopping and store
choice in an urban environment. Soc Sci Med 2014, 122:13-20.

�. Rao M, Afshin A, Singh G, Mozaffarian D: Do healthier foods and diet patterns cost more than less
healthy options? A systematic review and meta-analysis. BMJ open 2013, 3(12).

9. Carlson A, Frazão E: Are healthy foods really more expensive? It depends on how you measure the
price. USDA-ERS Economic Information Bulletin 2012(96).

10. Darmon N, Drewnowski A: Contribution of food prices and diet cost to socioeconomic disparities in
diet quality and health: a systematic review and analysis. Nutr Rev 2015, 73(10):643-660.

11. Feeney R, MacClay P: Food security in Argentina: A production or distribution problem?International
Food and Agribusiness Management Review 2016, 19(1030-2016-83120):1-32.

12. Kovalskys I, Cavagnari BM, Zonis L, Favieri A, Guajardo V, Gerardi A, Fisberg M, Zonis LN, Favieri AL:
La pobreza como determinante de la calidad alimentaria en Argentina. Resultados del Estudio
Argentino de Nutrición y Salud (EANS). Nutr Hosp 2020, 37(1).

13. Colchero MA, Guerrero-López CM, Molina M, Unar-Munguía M: Affordability of food and beverages in
Mexico between 1994 and 2016. Nutrients 2019, 11(1):78.



Page 16/19

14. Verly-Jr E, Sichieri R, Darmon N, Maillot M, Sarti FM: Planning dietary improvements without
additional costs for low-income individuals in Brazil: linear programming optimization as a tool for
public policy in nutrition and health. Nutr J 2019, 18(1):40.

15. Britos S, Saraví A: Hay que cambiar la mesa de los argentinos. Brechas en el consumo de alimentos
de alta densidad de nutrientes. Impacto en el precio de una Canasta Básica Saludable. Programa de
Agronegocios y Alimentos, Facultad de Agronomía, UBA. Instituto de Etica y Calidad en el Agro, EticA-
gro, Escuela de Nutrición, Facultad de Medicina, UBA, Buenos Aires, Argentina; 2009.

1�. Lee A, Mhurchu CN, Sacks G, Swinburn B, Snowdon W, Vandevijvere S, Hawkes C, L'Abbé M, Rayner
M, Sanders D: Monitoring the price and affordability of foods and diets globally. Obes Rev 2013,
14:82-95.

17. Vandevijvere S, Mackay S, Waterlander W: INFORMAS Protocol: Food Prices Module. Journal
contribution. The University of Auckland. 2017.

1�. Instituto Nacional de Estadísticas y Censos: Encuesta Nacional de Gastos de los Hogares 2012-2013
[https://www.indec.gob.ar/indec/web/Institucional-Indec-BasesDeDatos-4]. 2014. Accessed 29 Jul
2020.

19. Mackay S, Buch T, Vandevijvere S, Goodwin R, Korohina E, Funaki-Tahifote M, Lee A, Swinburn B:
Cost and affordability of diets modelled on current eating patterns and on dietary guidelines, for New
Zealand total population, Māori and Paci�c Households. Int J Environ Res Public Health 2018,
15(6):1255.

20. National Ministry of Health of Argentina. Dietary guidelines for the Argentinean population.
[http://www.msal.gob.ar/images/stories/bes/gra�cos/0000000817cnt-2016-
04_Guia_Alimentaria_completa_web.pdf]. 2016. Accessed 29 Jul 2020.

21. Instituto Nacional de Estadisticas y Censos: Valorización mensual de la canasta básica alimentaria y
de la canasta básica total. Gran Buenos Aires
[https://www.indec.gob.ar/uploads/informesdeprensa/canasta_05_205663094BE4.pdf]. 2020.
Accessed December 12 2020.

22. Zapata ME, Rovirosa A, Carmuega E: La mesa Argentina en las últimas dos décadas: cambios en el
patrón de consumo de alimentos y nutrientes 1996-2013
[http://www.cesni.org.ar/archivos/biblioteca/LA-MESA-ARGENTINA-EN-LAS-ULTIMAS-DOS-
DECADAS.pdf]. 2016. Accessed December 12 2020.

23. World Health Organization: Directrices para la Ingesta de sodio en adultos y niños. Geneva: World
Health Organization; 2013.

24. World Health Organization: Dieta, nutrición y prevención de enfermedades crónicas, vol. 916: World
Health Organization; 2004.

25. Ross AC, Taylor CL, Yaktine AL, Del Valle HB (eds.): Dietary Reference Intakes for Calcium and
Vitamin D. Washington D.C.: The National Academies Press; 2011.

2�. INFORMAS: DIETCOST Programme Manual for Users
[https://�gshare.com/s/65a86811b6c08cc47a8b]. 2017. Accessed 22 Dec 2020.



Page 17/19

27. Lee AJ, Kane S, Ramsey R, Good E, Dick M: Testing the price and affordability of healthy and current
(unhealthy) diets and the potential impacts of policy change in Australia. BMC Public Health 2016,
16(1):315.

2�. Waterlander WE, Mackay S: Costing a healthy diet: measurement and policy implications. Public
Health Nutr 2016, 19(16):2867-2871.

29. Lipsky LM: Are energy-dense foods really cheaper? Reexamining the relation between food price and
energy density. Am J Clin Nutr 2009, 90(5):1397-1401.

30. Instituto Nacional de Estadisticas y Censos: Encuesta Permanente de Hogares
[https://www.indec.gob.ar/indec/web/Institucional-Indec-bases_EPH_tabulado_continua]. 2019.
Accessed 29 Jul 2020.

31. Rydén P, Sydner YM, Hagfors L: Counting the cost of healthy eating: a Swedish comparison of
Mediterranean‐style and ordinary diets. Int J Consum Stud 2008, 32(2):138-146.

32. Drewnowski A, Monsivais P, Maillot M, Darmon N: Low-energy-density diets are associated with
higher diet quality and higher diet costs in French adults. J Am Diet Assoc 2007, 107(6):1028-1032.

33. Lee AJ, Kane S, Herron L-M, Matsuyama M, Lewis M: A tale of two cities: the cost, price-differential
and affordability of current and healthy diets in Sydney and Canberra, Australia. Int J Behav Nutr Phy
2020, 17(1):1-13.

34. McDermott AJ, Stephens MB: Cost of eating: whole foods versus convenience foods in a low-income
model. Fam Med 2010, 42(4):280.

35. Schröder H, Marrugat J, Covas M: High monetary costs of dietary patterns associated with lower
body mass index: a population-based study. Int J Obes 2006, 30(10):1574-1579.

3�. Colchero MA, Rivera JA, Popkin BM, Ng SW, Hill C: Sustained consumer response: Evidence from two-
years after implementing the sugar sweetened beverage tax in mexico. Health Aff 2017, 36:564-571.

37. Thow AM, Downs S, Jan S: A systematic review of the effectiveness of food taxes and subsidies to
improve diets: understanding the recent evidence. Nutr Rev 2014, 72(9):551-565.

3�. Ministerio de Desarrollo Productivo: Precios Cuidados [https://www.argentina.gob.ar/precios-
cuidados]. Accessed August 3 2020.

39. Federación Argentina de Graduados en Nutrición: La política de Precios Cuidados, ¿está en sintonía
con las Guías Alimentarias para la Población Argentina?
[https://fagran.org.ar/documentos/seccion/fagran/2020/07/la-politica-de-precios-cuidados-esta-en-
sintonia-con-las-guias-alimentarias-para-la-poblacion-argentina/]. 2020. Accessed 20 July 2020.

40. Blaylock J, Smallwood D, Kassel K, Variyam J, Aldrich L: Economics, food choices, and nutrition.
Food Policy 1999, 24(2-3):269-286.

41. Pan American Health Organization: Plan of Action for the Prevention of Obesity in Children and
Adolescents. In. Washington DC; 2015.

42. Moubarac J-C, Martins APB, Claro RM, Levy RB, Cannon G, Monteiro CA: Consumption of ultra-
processed foods and likely impact on human health. Evidence from Canada. Public Health Nutr



Page 18/19

2013, 16(12):2240-2248.

43. Crovetto M, Uauy R, Martins A, Moubarac J, Monteiro C: Household availability of ready-to-consume
food and drink products in Chile: impact on nutritional quality of the diet. Rev Med Chil 2014,
142(7):850-858.

44. Monteiro CA, Levy RB, Claro RM, de Castro IRR, Cannon G: Increasing consumption of ultra-processed
foods and likely impact on human health: evidence from Brazil. Public Health Nutr 2011, 14(01):5-13.

Figures

Figure 1

Distributions for the two-week cost (AR$) of model current diets (CD), equal-energy (HD) and reduced-
energy healthy diets (HD2) by Monte Carlo simulation (10,000 iterations).
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Figure 2

Affordability of model current diets (CD), equal-energy (HD) and reduced-energy healthy diets (HD2) by
household income deciles. The dashed line indicates the affordability threshold (50%).
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