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Abstract
Background Ultra-processed foods (UPF) are associated with adverse health outcomes. This study aimed to analyse 
the national trends in retail sales, consumer expenditure and nutritional quality of UPFs in Thailand.

Methods The study used data from the Euromonitor Passport database for analysis of retail sales and consumer 
expenditure, and from the Mintel Global New Products Database for nutritional analysis using the WHO Southeast 
Asian Region nutrient profile model.

Results The study found the highest per capita sales volume and value of UPFs in 2021 were sauces, dressings & 
condiments (8.4 kg/capita) and carbonated soft drinks (27.1 L/capita), respectively. However, functional & flavoured 
water, ready-made meals and baked goods had the highest observed (2012–2021) and expected (2021–2026) sales 
growth. Supermarkets were responsible for most of the UPF sales since 2012, but convenience stores had larger 
growth in retail values. Growth in consumer expenditure per capita on UPFs from 2012 to 2020, ranged between 
12.7% and 34%, and till 2026 is forecast to grow between 26% and 30%. More than half of UPFs exceeded at least one 
nutrient cutoff, 59.3% for total fats, 24.8% for saturated fats, 68.2% for total sugars and 94.3% for sodium.

Conclusions The findings suggest a need for regulatory and non-regulatory measures such as UPF taxation and 
marketing restrictions, and market incentives for producing non-UPFs. A system for regularly monitoring and 
evaluating healthiness (both nutritional and processing aspects) of food products, especially UPFs, is required.
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Background
There has been a rapid industrialisation of food systems 
around the world and the proliferation of ultra-processed 
foods (UPF) is a powerful marker of this industrialization 
[1]. The substantial body of evidence shows that UPFs are 
associated with adverse health outcomes including car-
dio-metabolic risks and asthma in children; and obesity, 
cancer, type-2 diabetes, cardiovascular diseases, irritable 
bowel syndrome, depression and mortality in adults [2]. 
An increasing prevalence of non-communicable diseases 
(NCD) has been reported to be associated with globalisa-
tion e.g. exposure to the global mass media, food technol-
ogy and innovations and modern marketing techniques 
have modified dietary preferences [3, 4]. Consequently, it 
led to major changes in the composition of diet in par-
ticular a shift of diets towards more high-fat, refined car-
bohydrate and low-fibre diet.

Increasing dietary exposure to UPFs can also displace 
nutritious unprocessed and minimally processed foods 
in the diet, and lead to vitamin and mineral deficiencies 
[5, 6]. However, UPFs have been associated with adverse 
health outcomes independently to their specific nutri-
ent content (e.g. salt, sugar and saturated fat) [7]. Other 
mechanisms such as the degraded food matrix, con-
taminants from processing (acrylamides and advanced 
glycation end products) and particular food additives in 
UPFs (e.g. emulsifiers and artificial sweeteners) were also 
observed that contribute to those associations [7]. UPF 
was found to be linked to environmental degradation that 
can affect health, through for example biodiversity loss, 
greenhouse gas emissions, land use and food waste [8].

The definition of UPF was developed within the NOVA 
food classification system which classifies foods and 
drinks into four groups (unprocessed or minimally pro-
cessed foods; processed culinary ingredients; processed 
foods; and UPF), according to the extent and purpose of 
the industrial processing [9]. Ultra-processed foods are 
described as formulations of ingredients, mostly of exclu-
sive industrial use, that contain substances extracted 
from foods (e.g. fructose, hydrogenated oils, protein iso-
lates) and cosmetic additives (colours, flavours, thicken-
ers). Their common characteristics are “little or no whole 
foods, are ready-to-consume or heat up, and are fatty, 
salty or sugary and depleted in dietary fibre, protein, 
various micronutrients and other bioactive compounds.” 
Examples of UPFs include potato crisps, confectionary, 
sugar-sweetened beverages (SSB), ready-to-heat frozen 
meals, instant soups and noodles.

Concerns about UPF exposure in population diets 
has gained much attention globally. For example, sales 
growth and the poor nutritional quality of UPFs were 
referenced in a 2016 ‘Foresight’ report published by the 
Global Panel on Agriculture and Food Systems for Nutri-
tion [10]. More recently, a FAO report describing the 

global increased sales of UPFs was published [11], and 
there has been a call from the United Nations Food Sys-
tems Summit for governments and global communities 
to take urgent action on reducing UPF production, distri-
bution and consumption [12]. Additionally, the concept 
of UPF is being included in national food policies and 
practices in several countries, for example, the Dietary 
Guidelines for the Brazilian Population, and other official 
healthy eating guidelines in countries such as France, Bel-
gium, Canada, Peru, Israel, Ecuador and Uruguay [13]. [5, 
6, 8]

There is a rapid transition underway across South East 
Asia (SEA) towards increasing amounts of UPFs in both 
the food supply and in dietary intakes [14]. Develop-
ments in the retail sector have also contributed to grow-
ing and diversifying UPF markets, especially the growth 
of modern food retail, often dominated by transnational 
grocery retailers such as Tesco and 7-Eleven or other 
regional and national players. Convenience stores, super-
markets and hypermarkets in particular, have continued 
to grow in several SEA countries since 2012 according to 
Euromonitor data [15].

The UPF concept has not yet been applied in Thailand 
for the purpose of assessing individual-level food con-
sumption. However, according to the 2017 Food Con-
sumption Behaviour Survey of the National Statistical 
Office Thailand, processed foods and beverages were 
commonly consumed food groups among Thai people 
[16]. SSB, packaged ready-to-eat foods and savoury 
snacks were most commonly consumed, with 76.2%, 
59.3% and 48.3% of the total population consuming these 
foods, respectively. Overweight and obesity, and diet-
related NCDs (such as cardiovascular diseases and dia-
betes) contribute to a significant proportion of deaths in 
the Thai population each year. The most recent mortality 
data report in Thailand (2014) showed that overweight 
and obesity was the third leading risk factor contributing 
to mortality in Thailand after hypertension and smoking, 
accounting for 30,986 deaths (of total 435,624 deaths) 
[17, 18]. In the same year, cerebrovascular diseases were 
the number one cause of death for both Thai men and 
women (approximately 30,000 and 31,000 deaths, respec-
tively), and diabetes caused approximately 12,000 and 
19,000 deaths in Thai men and women, respectively [19].

UPF products have generally poor nutritional qual-
ity [20, 21]. They often contain excessive amounts of 
nutrients when consumed, in excess, can be detrimental 
to population health, in particular free sugars, total fat, 
saturated fat and sodium, compared with unprocessed 
or minimally processed foods. According to the analyses 
in several countries in Latin America and the Caribbean 
regions, all analysed UPF products contain excess free 
sugars, total fat, saturated fat and sodium, and impor-
tantly, 70% exceeded the recommended level of two or 
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three of these nutrients [21]. Major contributing sources 
to these nutrients were from SSBs, biscuits, confection-
ery and industrial breads. UPFs are designed to be conve-
nient and hyper-palatable to consumers [9], and as such, 
can induce overconsumption. Accordingly, the dietary 
share of UPFs has been recommended for monitoring 
and benchmarking population diet quality globally [22]. 
Such measurements have not been previously performed 
in Thailand.

It is important for policy makers aiming to encourage 
healthier dietary choices to have up to date information 
on UPF availability in the food supply and UPF purchas-
ing behaviours. However, there is currently no such evi-
dence that is easily accessible and used by policy makers 
in Thailand. Therefore, this study aimed to analyse the 
national trends in retail sales of UPFs, consumer expen-
diture on UPFs and the nutritional quality of UPFs sold 
in Thailand.

Methods
This study used secondary data on retail sales, consumer 
expenditure and nutritional information and ingredients 
of packaged food and beverage products available in the 
Thailand market. The study applied the concept of UPF 
as defined by the NOVA food classification according to 
Monteiro et al. [9]. Criteria for NOVA classification is 
described in Table A1. Foods and beverages were either 
classified as UPF or non-UPF (NOVA groups 1–3; unpro-
cessed or minimally processed foods, processed culinary 
ingredients and processed foods). UPFs were classified 
based on the presence of one or more industrial food 
substances (substances of no or rare culinary use) or cos-
metic additives in the ingredients list displayed on the 
food label. Methodology from Monteiro et al. 2019 [9] 
and Dickie et al. 2023 [23] guided identification of UPF 
characterising ingredients.

Data sources
This study used secondary data from two databases, the 
Euromonitor Passport Database and the Mintel Global 
New Products Database (Mintel GNPD). Data on retail 
sales and Thai consumer expenditure between 2012 and 
2021 were obtained from Euromonitor Passport database 
[15] with projections to 2026. Data on product ingre-
dients between 2015 and 2021 were from the Mintel 
GNPD.

Retail sales and consumer expenditure
Information on UPF sales in different retail formats i.e., 
hypermarkets (retail outlets with a selling space of over 
2,500 square metres and with a focus on selling both 
grocery and non-grocery merchandise), supermarkets, 
convenience stores, independent small grocers and 
other grocery retailers (such as kiosks, markets selling 

predominantly groceries including confectionery tobacco 
newsagent, and health food stores, food & drink souvenir 
stores and regional speciality stores), derived from Euro-
monitor Passport database, was available up to 2021. The 
sales value and expenditure data were presented in cur-
rent (nominal) value which includes inflation.

Sales data for the following UPF categories were 
included: baked goods, breakfast cereals, confectionery 
& sweet spreads, some dairy products & alternatives, 
frozen processed potatoes, ice cream & frozen desserts, 
ready meals, processed meat & seafood, sauces, dressings 
& condiments, savoury snacks, sweet biscuits, snack bars 
& fruit snacks,, total ultra-processed beverages, carbon-
ated soft drinks, soft drink concentrates, dairy products 
& alternatives, functional & flavoured water, juice drinks 
& nectars, ready-to-drink tea, coffee & Asian speciality 
drinks, and sports & energy drinks. Category definition 
for sales data is described in Table A2. However, retail 
format sales data were not available for margarine and 
spreads, frozen processed potatoes, instant noodles, meat 
substitutes, processed meat & seafood, and functional & 
flavoured water.

Annual consumer expenditure per capita on only cer-
tain food and non-alcoholic beverage products was avail-
able. This data does not reflect the broad UPF category 
and that some non-UPFs and UPFs were aggregated and 
presented together. Euromonitor groups food and bev-
erage categories for consumer expenditure into the fol-
lowing categories: food categories i.e. bread and cereals; 
meat; fish and seafood; milk, cheese and eggs; oils and 
fats; fruit; vegetables; sugar and confectionery; and other 
food, and non-alcoholic beverage categories i.e. coffee, 
tea and cocoa; and mineral waters, soft drinks, fruit and 
vegetable juices (Table A3). For the purpose of this study, 
only the categories determined to mainly consist of UPFs 
were included for expenditure analysis. The categories of 
meat; fish and seafood; milk, cheese and eggs; fruit; veg-
etables; oils and fats; and other food were not included 
as they include non-UPF items such as fresh meat, fresh 
fruit, fresh vegetables and culinary herbs.

Nutritional classification
This study evaluated the nutritional quality of UPF prod-
ucts sold in the Thailand market in relation to nutrition 
policy tools that regulate food marketing to children 
and provision of food in school settings using the Min-
tel GNPD. As the current version of the nutrient profile 
model used in Thailand remains under review and con-
sultation, this study used the World Health Organisation 
Southeast Asian Region (WHO SEA) nutrient profile 
model for nutritional quality evaluation. This model 
was adopted by SEA Member States to assess eligibil-
ity for marketing of food and non-alcoholic beverages 
to children and for other purposes of food and nutrition 
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policies such as provision of healthy options in schools 
[24]. Foods were initially classified using the NOVA clas-
sification system and the WHO SEA criteria were then 
applied to identify UPF products which contain exces-
sive, total fat, saturated fat, free sugars and sodium. The 
WHO SEA model consists of 18 categories. Three of 
these categories: fresh and frozen fruits and vegetables, 
and legumes; fats and oils, and fat emulsions; and fresh 
and frozen meat, poultry, game, fish and seafood were 
excluded as they were considered as non-UPF. Therefore, 
this study grouped UPFs into 15 WHO SEA categories 
(of total 18 categories) (Table 1) and compared across all 
selected nutrients.

The average content of these nutrients in each food was 
calculated, and products were classified as “excessive” if 
their nutrient content was higher than the criteria sum-
marised in Table 1. A product which did not exceed any 
of the criteria (on a per 100 g/ml basis) was considered 
eligible for marketing according to the WHO SEA. All 
foods from the Mintel GNPD were categorised against 
the WHO SEA categories and then total fat, saturated fat, 
total sugars and sodium density were determined.

Data analysis
The analyses were conducted using STATA version 16. 
The analysis of trends in average annual retail sales of 
UPFs in Thailand (both volume in tonnes and values in 
THB million) was undertaken using methods as previ-
ously reported by Baker et al. [14]. UPFs were divided 
into ultra-processed foods and ultra-processed beverages, 
and per capita sales volumes were estimated for the cat-
egories for all available years.

Time trends in volume sales and consumer expenditure 
of UPFs were calculated and contributions of food cate-
gories to sales and expenditures determined. Descriptive 
statistics including the frequency and percentage of sales 
and expenditures of UPF items and their nutritional qual-
ity by categories evaluated using the WHO SEA model 
criteria were calculated. Comparison of UPF items with 
and without excessive nutrient contents was performed. 
The data were analysed and the food classification con-
ducted by S.P. and N.T., and independently assessed by 
other researchers (S.D., P.M., J.W. and M.L.).

Table 1 Criteria for excessive fat, sugars and sodium (per 100 g/ml) defined by the WHO SEA Nutrient Profile Model
Food category Total fat

(g)
Saturated
fat (g)

Total
sugars
(g)

Added
sugars
(g)

Sodium
(g)

En-
ergy
(kcal)

1. Confectionery > 8.0  N > 6.0 N N > 230

2. Fine bakery wares > 8.0  N > 6.0  N > 0.25 > 230

3. Bread and ordinary bakery wares > 8.0  N > 6.0  N > 0.25 N

4. Cereals > 12.0  N > 9.0  N > 0.35 N

5. Ready-to-eat savouries (savoury snack foods)
(a) Potato, cereal or starch-based (from roots, tuber, or legumes) and animal based 
(from skin)

> 8.0 N N > 0.0 > 0.25 > 230

(b) Processed nuts N N N > 0.0 > 0.5  N

(c) Fish-based N N > 6.0  N > 0.25 > 230

6. Beverages
(a) Juices N N > 6.0 > 0.0 N N

(b) Milk and dairy based drinks > 7.0 N N > 0.0 N N

(c) Water-based flavoured drink N N > 2.0  N > 0.30  N

(d) Coffee, coffee substitutes, tea, herbal infusions N N > 2.0 N N N

(e) Cereal, grain, tree nut-based beverages N N > 6.0  N > 0.20 N

7. Frozen dairy based desserts and edible ices > 8.0  N > 12.0  N > 0.10 > 230

8. Curded dairy based desserts > 7.0  N > 6.0  N > 0.10 > 230

9. Cheese and analogues > 20.0 N N > 0.0 > 0.60 N

10. Composite foods (prepared foods) > 8.0 > 3.5 > 9.0  N > 0.35 N

11. Pasta and noodles and like products > 3.0 N N N > 0.25 N

12. Processed meat, poultry, game, fish and fish products
(a) Processed meat, poultry and game products > 8.0 N N N > 0.40  N

(b) Processed fish and seafood products > 8.0 > 3.0 N N > 0.40 N

13. Processed fruits and vegetables N N N > 0.0 > 0.40 N

14. Solid-form soybean products > 12.0  N > 5.0 > 0.0 > 0.10 N

15. Sauces dips, and dressings > 12.0  N > 10.0  N > 0.30 N
N - No threshold provided
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Results
Retail sales of UPFs

Table  2 presents per capita sales volumes for UPFs in 
2021. The highest per capita UPF sale volumes were 
observed in carbonated soft drinks (27.1  L/capita), 
sauces, dressings & condiments (8.4 kg/capita), (11.1 kg/
capita), and sports & energy drinks (7.4 L/capita), respec-
tively. The highest per capita UPF sale values were found 
dairy products & alternatives (995.6 THB), sauces, dress-
ings & condiments (687.9 THB), savoury snacks (584.2 
THB), and baked goods (542.4 THB), respectively.

Figures 1 and 2 present overall growth of sales volumes 
and values of UPFs in Thailand, from 2012 to 2021, and 
projections from 2021 to 2026.

As presented in Fig. 1, an increase in total sale volumes 
across UPF categories from 2012 to 2021 was observed 
ranging from 1.1 to 154.7%. The only category in which 
sales dropped was ready-to-drink (RTD) tea, coffee & 
Asian specialty drinks (-9.2%). Specific UPF categories 
where sale volumes grew fastest were functional & fla-
voured water (154.7%), followed by ready meals (104.7%), 
baked goods (55.1%), breakfast cereals (54.6%), and 
sports & energy drinks (40.1%).

Total sale volumes of all the categories (except frozen 
processed potatoes) were projected to grow between 
5.9% and 74.7% by 2026. Sales of the categories which 
were projected to grow rapidly were functional & fla-
voured water (74.7%), followed by ready meals (48.7%), 
baked goods (27.4%), processed meat & seafood (20%), 
and processed meat and seafood (20%).

Figure 2 presents the sale values showing that the UPF 
market grew in all categories between 2012 and 2021. 
The category where sale values increased least was RTD 

Table 2 Ultra-processed foods and beverage sales per capita in 
2021
Categories Sale volume 

per capita
(kilogram or 
litres)

Sale 
value per 
capita
(THB)

Ultra-processed foods
Baked goods 3.9 542.4

Breakfast cereals 0.1 39

Confectionery & sweet spreads 1.3 368.6

Dairy products 5.5 309.4

Diary alternatives n/a n/a

Processed fruit and vegetables 0.8 32.5

Ice cream & frozen desserts 0.9 166.1

Processed meat & seafood 1.7 339.7

Ready meals 1.5 293.6

Sauces, dressings & condiments 8.4 687.9

Savoury snacks 1.4 584.2

Sweet biscuits, snack bars & fruit snacks 0.8 207.8

Ultra-processed beverages
Carbonated soft drinks 27.1 27.1

Soft drink concentrates 0.1 34.1

Dairy products 15.1 747.4

Diary alternatives 5.7 235.2

Functional & flavoured water n/a n/a

Juice drinks & nectars 4.6 295

RTD tea, coffee & Asian specialty drinks 8 415.8

Sports & energy drinks 7.4 471
n/a – data not available

Fig. 1 Percent growth of total sales volumes of UPFs in Thailand, 2012–2021, and projections from 2021 to 2026, classified into different UPF categories
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tea, coffee & Asian specialty drinks (3.5%). Specific UPF 
categories where sale values grew the most were func-
tional & flavoured water (122.7%), followed by ready 
meals (122%), soft drink concentrates (88.3%), processed 
meat & seafood (87.1%), baked goods (86.9%), and break-
fast cereals (75.2%).

From 2021 to 2026, the sale values are expected to grow 
in all food categories. Sales of the UPF categories which 
are projected to grow by more than 50% are functional & 
flavoured water (78.8%), followed by ready meals (69.9%), 
and processed meat and seafood (56.2%). Carbonated soft 
drinks and RTD tea, coffee & Asian specialty drinks cat-
egories are projected to have a higher growth rate when 
compared to the rate in the last ten years. The carbonated 
soft drinks category are expected to grow 30.6% by 2026, 
which almost doubles growth of the sale values in the 
past ten years (17.1%). Projected growth of the RTD tea, 
coffee & Asian specialty drinks category is 29.9% which is 
almost 10 times growth of the past ten years (3.5%).

Figure 3 presents the distribution and change in retail 
values of UPFs by retail format. Distribution of UPF 
occurs through a mix of modern channels (supermarkets, 
hypermarkets and convenience stores) and traditional 
channels (independent small grocers - mainly family-
owned, and other grocer retailers - selling predomi-
nantly food, beverages and tobacco or a combination of 
these including kiosks, markets selling predominantly 
groceries).

The majority of UPF categories sold in supermarkets 
had increased sale values from 2012, except carbonated 
soft drinks, juice drinks & nectars, and ready-to-drink 

tea, coffee & Asian specialty drinks. The sauces, dress-
ings & condiments category had the highest retail growth 
in supermarkets (2.4%). Large changes in retail value of 
certain UPFs were observed in convenience stores. UPF 
categories for ready meals, ice cream & frozen desserts, 
and dairy based beverages had the highest increased 
sale values at 45.6%, 24.6% and 16.2% from 2012 to 2021, 
respectively. The highest decreased sale values were 
observed in ready-to-drink tea, coffee & Asian specialty 
drinks (-40%), sports & energy drinks (-28.3%), and veg-
etable oils (-18.3%). For products sold in hypermarkets, 
the change ranged from − 7.8 to 2.4%. Baked goods and 
breakfast cereals categories had at least 1% sale value 
increase from 2012 to 2.4% and 1%, respectively. The 
highest drop in sales value was found in sports & energy 
drinks (-7.8%).

In small grocers and other grocery retailers, sales 
dropped in most UPF categories, and only a few had sales 
increases. Confectionery & sweet spreads, ice cream & 
frozen desserts, and concentrates had sales growth in 
small grocers, at 0.6%, 0.1% and 3.5%, respectively. Car-
bonated soft drinks were the only products sold in other 
grocery retailers with an increase in sales (0.5%).

Consumer expenditure on UPF
Overall, growth of Thai consumer expenditure per capita 
on UPFs in four categories (bread and cereals; sugar and 
confectionery; coffee, tea and cocoa; and mineral waters, 
soft drinks, fruit and vegetable juices) increased from 
2012 to 2020, and dropped in 2021 (Fig. 4). Thai consum-
ers spent most on bread and cereals each year (5,304.8 

Fig. 2 Percent growth of total sales values of UPFs in Thailand, 2012–2021, and projections from 2021 to 2026, classified into different UPF categories
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THB in 2012 and 5,979.1 THB in 2021). However, coffee, 
tea and cocoa products had the highest consumer spend-
ing growth with 33.7% increase (from 609.9 THB in 2012 
to 815.2 THB in 2021).

The consumer expenditure per capita in all studied 
categories is forecast to grow between 26 and 30% from 
2021 to 2026. Consumer spending on bread and cereals is 
expected to have the highest growth among four catego-
ries, at 30% (from 5,979.1 THB in 2021 to 7,777.4 THB 
in 2026). Spending on coffee, tea and cocoa was the only 
category which is forecast to have a lower percent growth 
(26%), compared with percent growth from 2012 to 2021 
(33.7%). Meanwhile, spending on other categories is 
expected to have higher growth, compared with the per-
cent growth of the previous ten years.

Nutritional quality of UPF
A total of 17,414 packaged products identified in the 
Thai market were downloaded from the Mintel GNPD. 
Of these, 16,233 items could be evaluated using WHO 
SEA criteria. Of these, 12,855 items were classified as 
UPF. Categorising by WHO SEA food category, the food 
categories that had the highest percentage of UPFs were 
confectionery (1,391 items or 94.7% of the total sample in 
this category), followed by composite foods (1,376 items 
or 91.5%), fine bakery wares (2,559 items or 88.7%), bev-
erages (3,151 items or 78.6%), and ready-to-eat savouries 
(1,006 items or 77.1%) (Table 3).

Figure 5 presents the nutrition quality of UPFs in each 
major nutrient. More than 50% of all UPF items evalu-
ated in this analysis exceeded the recommended levels 

Fig. 3 Percent change in retail value of UPF categories from 2012 to 2021 by retail format - (A) convenience stores, (B) supermarkets, (C) hypermarkets, 
(D) independent small grocers, and (E) other grocery retailers
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for total fats, total sugars or sodium, and 25% exceeded 
the recommended level for saturated fat.

Total fat
Figure  5  A shows the percentage of UPF items by cate-
gories which were evaluated based on the threshold for 
total fat (Table 1). Overall, only 40.7% of the 8,230 UPF 
products evaluated met the threshold, and 59.3% con-
tained excessive total fat content. UPFs in the following 
categories had more than half of the items which exceed 
the threshold amount of total fats: fine bakery wares 
(94.5%), pasta and noodles and like products (68.4%), and 
confectionary (51.0%).

Saturated fat
Figure 5B shows the percentage of UPF products by cat-
egories which were evaluated based on the threshold for 
saturated fat (Table  1). The WHO SEA model sets the 
saturated fat threshold for only the two food categories 
shown. Of the total of 1,620 items evaluated, the major-
ity met the threshold and only a quarter (24.8%) failed 
to meet it. Processed fish and seafood products had the 
highest percentage of items with excessive saturated fat 
(28.3%), followed by composite foods (24.5%).

Total sugars
Figure 5 C shows the percentage of UPF products by cat-
egories which were evaluated based on the total sugar 
threshold (Table 1). Ten UPF categories (with total 9,140 
items) were eligible for evaluation. Of the total items, 
68.2% contained excessive total sugars. The UPF catego-
ries and subcategories which had over 80% of items with 
excessive total sugars were cereals (92.6%), fine bakery 
wares (90.3%), frozen dairy-based desserts and edible 
ices (86.0%), water-based flavoured drink (83.5%), and 

Table 3 Number (%) of UPF items in this study by WHO SEA 
categories
Categories (n)
(N = 16,233)

Number of 
UPF items 
(%)
(N = 12,855)

1. Confectionery (n = 1,469) 1,391 (94.7)
2. Fine bakery wares (n = 2,886) 2,559 (88.7)
3. Bread and ordinary bakery wares (n = 344) 228 (66.3)
4. Cereals (n = 572) 419 (73.3)
5. Ready-to-eat savories (n = 1,305) 1,006 (77.1)
(a) Potato, cereal or starch-based (from roots, tuber, or 
legumes) and animal based (from skin) (n = 950)

808 (85.1)

(b) Processed nuts (n = 197) 67 (34.0)

(c) Fish-based (n = 158) 131 (82.9)

6. Beverages (n = 4,014) 3,151 (78.6)
(a) Juices (n = 1,472) 1,052 (71.5)

(b) Milk and dairy based drinks (n = 519) 405 (78.0)

(c) Water-based flavoured drink (n = 565) 553 (97.9)

(d) Coffee, coffee substitutes, tea, herbal infusions 
(n = 979)

788 (80.5)

(e) Cereal, grain, tree nut-based beverages (n = 479) 353 (73.7)

7. Frozen dairy based desserts and edible ices 
(n = 681)

614 (90.2)

8. Curded dairy based desserts (n = 35) 35 (100.0)
9. Cheese and analogues (n = 61) 29 (47.5)
10. Composite foods (prepared foods) (n = 1,504) 1,376 (91.5)
11. Pasta and noodles and like products (n = 477) 421 (88.3)
12. Processed meat, poultry, game, fish and fish 
products (n = 646)

493 (76.3)

(a) Processed meat, poultry and game products (n = 312) 249 (79.8)

(b) Processed fish and seafood products (n = 334) 244 (73.1)

13. Processed fruits and vegetables (n = 1,105) 438 (39.6)
14. Solid-form soybean products (n = 15) 1 (6.7)
15. Sauces dips, and dressings (n = 1,119) 694 (62.0)

Fig. 4 Consumer expenditure per capita (THB) of UPFs in Thailand, 2012–2021, and projections for 2021 to 2026
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confectionary (82.3%). The composite foods category had 
the least number of items which did not meet the thresh-
old (12.7%).

Sodium
Figure 5D shows the percentage of UPF items by catego-
ries which were evaluated based on the threshold sodium 
(Table 1). A total of 7,886 UPF items from 11 categories 
were evaluated. Almost all the UPF items (94.8%) con-
tained excessive sodium content, and only 5.2% met the 
threshold. The top three categories or subcategories with 
the highest percentage of items with excessive sodium 
content were fish-based ready-to-eat savories (98.5%), 
processed fish and seafood products (98.4%), and com-
posite foods (97.6%). Although a category in curded 
dairy-based desserts had the lowest percentage of items 
with excessive sodium, the percentage is still more than 
half of the total items in this category (62.9%).

Discussion
This study aimed to analyse the national trends in retail 
sales of UPFs, consumer expenditure on UPFs and the 
nutritional quality of UPFs sold in Thailand. There are 
three major findings in relation to this analysis. First, the 
sale volumes and values of UPFs from retail outlets in 
Thailand has increased in the past ten years and is pre-
dicted to continue to grow in the next ten years, espe-
cially the sales growth of ready meals and flavoured and 

functional drinks. This is consistent with results of other 
studies elsewhere in Asia which found the rapid growth 
of UPFs [14]. This may be explained by industralisation 
and globalisation of food supply chains worldwide as a 
result of transnational food industry growth and trade 
liberalisation [25]. This includes more competition for a 
market share of food and agricultural products through 
the entry of transnational food and beverage companies 
or investors into the food systems in a host country. It 
corresponds to evidence of the growing sales of UPFs 
worldwide that is linked with technical developments, 
significant financial investment, and corporate political 
activities of food industry [26]. Furthermore, this may 
have been impacted by government policies and actions 
related to investment that focused primarily on promot-
ing Thailand to become an economically developed coun-
try [27]. The Thailand Board of Investment Office, for 
example, has placed productivity and economic growth 
of the country as the primary purpose of its investment 
policies [28]. The policies focused on promoting techno-
logical innovation in food production and processing and 
attracting foreign direct investment into the food manu-
facturing sector. The government is aiming for Thailand 
to become a regional economic centre through a supply 
chain hub for major industries. These policies could be a 
driving force of transforming the country’s food supply 
chain depending on how farmers, food and agricultural 

Fig. 5 Percentage of UPF items which are evaluated based on thresholds of total fat (A), saturated fat (B), total sugars (C) and sodium (D), by food 
categories
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suppliers, food processing industries and food retailers 
respond.

Although SSBs was one of the most commonly con-
sumed food groups among Thai people [16], the sales 
data showed a decline in sales volume of SSBs, in par-
ticular, RTD tea and coffee & Asian specialty drinks in 
the past ten years with the least growth of sales values, 
compared with other UPF categories. However, the sales 
(both volumes and values) of the RTD tea, coffee & Asian 
specialty drinks, together with carbonated soft drinks, 
were the only UPF categories which were projected to 
have a higher growth rate (up to ten times higher) than 
that observed over the past 10 years. Perhaps this can 
be at least partly explained by the implementation of a 
national SSB taxation policy based on sugar content in 
Thailand. The taxation came into force in 16 September 
2017, and was implemented by the Excise Department 
[29]. SSB items which contain 6 g or higher of sugar per 
100 ml are taxed at a higher rate. The tax rate is expected 
to increase every two years until September 2023 when 
it reaches at 20% increase in SSB retail prices. The third 
phase was expected to be actioned in October 2021. 
However, the negative impact of the COVID-19 pan-
demic on growth of national economies and businesses 
postponed the third-phase taxation. A delay in taxation 
can result in a trend reversal in SSB demand increase 
especially in consumption. There is evidence elsewhere 
confirming potential impact of at least 20% tax on SSB 
retail sales that can result in reducing SSB consumption 
and calorie intake and obesity and diet-related NCDs 
[30–33]. Accordingly, this suggests the Thai government 
must strictly implement the taxation as planned.

The second finding relates to changes in the retail land-
scape in Thailand and that the modern retail store is one 
major source of UPF purchases for Thai people. The Thai 
retail sector has become increasingly dominated by large 
scale modern stores with extensive branch networks to 
expand their consumer base [34]. Modern wholesale and 
retail traders’ share of the market almost tripled from 
2001 when it was 25–61% in 2014. In 2019, the mod-
ern trade sector was ranked second in generating GDP 
(16.5%) after the manufacturing sector (25.3% of GDP). 
The modern retail traders have managed to adopt a range 
of innovations especially distribution management and 
marketing strategies for their products, and thus stimu-
late consumer demand and continue to replace the use 
of traditional fresh and informal retail outlets [35]. The 
growth of the modern retail sector was influenced by 
government policies for economic development under 
the Thailand 4.0 policy which promotes foreign direct 
investors with advanced technology to invest in retail 
businesses [36].

Changes to retail food environments such as the 
increased number of modern retailers e.g., convenience 

stores, supermarkets and hypermarkets, and use of vari-
ous marketing strategies of less healthy, pre-packaged 
foods have contributed to less healthy diets and health 
outcomes [35]. There is consistent evidence on the link 
between the production, advertising and promotion of 
UPFs and an increased risk of obesity and NCDs [35, 
37–40]. This suggests a need for public health policies in 
regulating the marketing and availability of UPFs to limit 
consumer’s access to these products.

The third finding is that more than half of the UPFs 
sold in Thailand exceeded the amounts of at least one 
of the nutrients, when consumed in excess, can be det-
rimental to population health (fat, saturated fat, sugars, 
sodium) according to the criteria specified in the WHO 
SEA Nutrient Profile Model. Almost all (94.3%) of UPFs 
exceeded the sodium cut-off. These findings are consis-
tent with a previous assessment elsewhere which found 
that almost all of UPFs sold in Latin American countries 
contained excess amounts of at least one of the nutri-
ents [41]. This was not surprising as these nutrients are 
often ingredients used in UPFs to provide certain sensory 
effects. These ingredients are often food substances of no 
or rare culinary use (such as fructose, high-fructose corn 
syrup, fruit juice concentrates and modified oils) that 
are combined with “cosmetic” additives (such as flavour 
enhancers, colours, emulsifiers, carbonating, gelling and 
glazing agents), in order to make the final product visu-
ally attractive and palatable [9]. Although it is acknowl-
edged that excessive content of certain nutrients is not 
the only mechanism by which UPFs are linked to adverse 
health outcomes, and thus monitoring of the entire UPF 
category regardless of nutrient content is necessary.

To the best of our knowledge, this is the first pro-
file analysis of supply and demand for UPFs in Thailand 
and Southeast Asia. No systematic study has estimated 
the relative importance of UPF sales in the country. The 
present study addressed this important information 
gap in order to give a picture of the extent of prolifera-
tion of UPFs in Thailand, which provides a baseline for 
future monitoring and the rationale for food and nutri-
tion policies aimed at restricting the sales of UPFs as well 
as addressing one crucial aspect of the burden of obesity 
and diet-related NCDs.

The proliferation and purchasing of UPFs has been 
observed in many countries around the world and is a 
powerful marker of the nutrition transition. The study 
has demonstrated a robust approach for effectively moni-
toring trends in retail sales of UPFs, consumer expen-
diture on UPFs and nutritional quality of UPFs sold in 
Thailand. The databases and analytical approaches used 
in this study could provide a template for monitoring 
UPF sales and consumer purchasing in other low- and 
middle-income countries around the world.
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The combined use of the NOVA classification scheme 
and the WHO SEA Nutrient Profile Model allowed for 
a more holistic assessment of the healthfulness of the 
foods contributing to sales, consumer expenditure and 
consumption in Thailand [42]. It is clear that the tradi-
tional diets of Thai people which depended largely on 
their surroundings [43] is being undermined. Thai dishes 
were traditionally prepared based on local unprocessed 
or minimally processed ingredients such as vegetables as 
the main ingredients and fish as the main source of pro-
tein, with simple cooking methods. The dishes were also 
served in bite-size pieces. Thailand used to be described 
as a land of abundance where “in the water there are fish, 
in the field there is rice [44].”

There are some limitations of this study. The study 
relied on the data from the Euromonitor and Min-
tel GNPD databases that retrieve product information 
mainly from registered modern retailers, and thus may 
miss some locally made or sold products in local and 
traditional stores. The databases also retrieved the infor-
mation from different sources and categorised products 
differently, and thus are not perfectly matched across cat-
egories. The Euromonitor also lacked subcategories and 
ingredient information that made accurate UPF classi-
fication particularly difficult, and resulted in some food 
categories being included or excluded, potentially leading 
to some misclassifications. Furthermore, the sales and 
expenditure data were aggregated, and so it wasn’t possi-
ble, for instance, to examine sales and consumer expendi-
tures on UPFs across different sociodemographic groups 
within Thailand. In addition, in the expenditure data 
some non-UPF and UPF products were aggregated and 
presented together. However, the strength of using con-
sumer expenditure data is that it can be used as a proxy 
for actual consumption. Moreover, the data from these 
sources can complement each other as the Euromoni-
tor provides the UPF sales and consumer expenditure 
data while the Mintel GNPD provides characteristics and 
ingredient description of UPF. Moreover, the databases 
are the largest data sources that provide detailed infor-
mation about characteristics and ingredient descriptions 
of food and beverage items marketed in many countries, 
making up nearly a quarter of world’s countries, includ-
ing Thailand. They are also widely used for research stud-
ies in public health policy such as in nutrition, tobacco 
and alcohol at a country level and for cross-country com-
parison, and thus are likely to be reliable.

Policy implications
The study highlights a number of policy implications. 
First, the findings suggest future research is needed to 
examine the effects of policy actions, especially regula-
tory measures, such as taxation and regulation to in-store 
marketing and availability of UPFs that can effectively 

reduce the demand for UPFs. As there is not yet any clear 
evidence on effectiveness of these policies for reducing 
UPFs in Thailand, lessons from other countries can be 
useful in guiding future implementation. For example, 
lessons learned from studies on Mexico and South Afri-
ca’s SSB taxes show those of lower socio-economic sta-
tus who are likely to have a higher burden of obesity and 
diet-related NCDs were more likely to reduce their SSB 
purchases as affected the tax [45–48]. Chile implemented 
UPF marketing ban that results in decrease in exposure 
to advertisement of UPFs in children and adolescents 
[45, 49]. In addition to this, to enhance effectiveness in 
Thailand, this regulatory measure should be combined 
with the provision of market incentives to make unpro-
cessed and minimally processed food, and freshly pre-
pared dishes and meals, more available, accessible and 
affordable. The combined regulatory and non-regula-
tory measures may also allow the traditional grocers to 
increasingly usurp the position of modern traders, and 
thus lead to improvement in population diets. It is also 
important to develop an ongoing monitoring and assess-
ment system for sales, consumer purchases and nutri-
tional quality of food and beverage products in Thailand 
to inform the implementation of policies in support of 
healthy and sustainable eating patterns.

Conclusions
The study provides valuable data to understand the role 
of UPF as a driver of the nutrition transition in Thailand. 
These data have two valuable applications: provision of 
evidence for informing future policy activities, and con-
tribution to the setting up of an ongoing monitoring sys-
tem. The study also provides additional data to the UPF 
studies all showing rapid growth in UPFs around the 
world – there is relatively little data available from Asia in 
general and Southeast Asia in particular. The data shows 
the link of Thailand’s nutrition transition with the global-
isation of industrial food systems that are facilitated by 
global trade and investment—into both processing, mar-
keting, and retailing of transnational food corporations.

The findings, particularly in relation to the UPF cat-
egory and, suggest that taxation has been an effective 
measure in reducing sales of SSBs, and that regulatory 
policy measures such as taxation and in-store marketing 
regulation should be applied to reduce the demand for, 
availability of and access to UPFs to improve diets and 
health of the Thai population. The regulatory measures 
should be taken together with the provision of market 
incentives to make unprocessed and minimally processed 
food, and freshly prepared dishes and meals, more avail-
able, accessible and affordable. Monitoring food envi-
ronment changes is necessary to contribute to policy 
decision making and to determining the effectiveness of 
current policy actions. The approach used in this study 
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could fulfill this monitoring role for Thailand and other 
similarly developed countries within Asia and the Pacific.

Abbreviations
FAO  Food and Agriculture Organization of the United Nations
GNPD  Mintel Global New Products Database
NCD  Non-communicable disease
RTD  Ready-to-drink
SEA  South East Asia
SSB  Sugar sweetened beverage
THB  Thai baht
UPF  Ultra-processed food
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12992-023-00966-1.

Table A1. Criteria for NOVA classification

Table A2. Category definition for per capita sales volumes analysis accord-
ing to Euromonitor Database

Table A3. Category definition for consumer expenditure analysis accord-
ing to Euromonitor Database

Acknowledgements
The authors would like to thank Bureau of Nutrition, Department of Health 
(especially Dr. Saipin Chotivichien and Ms. Nuttawan Chaolilitkul) and 
Associate Professor Wantanee Kriengsinyos from Institute of Nutrition, Mahidol 
University for sharing the nutrient profiling models with us and providing 
continued support during the data analysis, and Dr. Phisamai Srichayet from 
Institute of Food Research and Product Development, Kasetsart University 
for providing technical support during the data analysis. We are grateful, in 
particular, to Associate Professor Prapaisri Sirichakwal, Associate Professor 
Umaporn Suthutvoravut, and Ms. Wasuntharee Saereesuchart for their 
substantial advice. We also acknowledge that the Mintel GNPD data was made 
available from the Institute for Physical Activity and Nutrition (IPAN) at Deakin 
University. SD is supported by an Australian Government Research Training 
Program (RTP) Scholarship. PM receives income through an Alfred Deakin 
Postdoctoral Research Fellowship provided by Deakin University.
The views expressed in this paper are those of the authors alone and do not 
necessarily reflect those of the funding body.

Authors’ contributions
SP: Conceptualisation, Formal analysis, Funding Acquisition, Investigation, 
Methodology, Project administration, Visualisation, Writing – Original 
Draft Preparation, Writing – review & editing. NT: Conceptualisation, 
Formal analysis, Investigation, Methodology, Writing – review & editing. 
SD: Conceptualisation, Formal analysis, Methodology, Writing – review & 
editing. PM: Conceptualisation, Methodology, Writing – review & editing. 
JW: Conceptualisation, Methodology, Writing – review & editing. ML: 
Conceptualisation, Methodology, Writing – review & editing, Supervision. LM: 
Writing – review & editing. CU: Writing – review & editing. PP: Writing – review 
& editing. CK: Writing – review & editing.

Funding
This work was funded by Thai Health Promotion Foundation and Sweet 
Enough Network Thailand. These funders had no role in the conduct of this 
research.

Data Availability
The datasets generated and/or analysed during the current study are not 
publicly available. Access to data is available from the corresponding author 
on reasonable request.

Declarations

Ethics approval and consent to participate
The study was initially reviewed by the Institutional Review Board of the 
Institute for Population and Social Research of Mahidol University (COE. No. 
2021/07-151). However, it was then exempt from further review because it did 
not meet the criteria for human subjects’ research.

Consent for publication
N/A.

Conflict of interest
PP and CK declare that they have received salary from the Sweet Enough 
Network of Thailand.
CU declares that she is a steering committee to the Thai Health Promotion 
Foundation.
SP, SD, NT, ST, PM, JLW, LM declare that they have no competing interests.

Received: 31 January 2023 / Accepted: 24 August 2023

References
1. Leite FHM, Khandpur N, Andrade GC, Anastasiou K, Baker P, Lawrence M, et al. 

Ultra-processed foods should be central to global food systems dialogue and 
action on biodiversity. BMJ Global Health. 2022;7(3):e008269.

2. Elizabeth L, Machado P, Zinöcker M, Baker P, Lawrence M. Ultra-processed 
foods and health outcomes: a narrative review. Nutrients. 2020;12(7).

3. Labonté R, Mohindra K, Schrecker T. The growing impact of globalization for 
health and public health practice. Annu Rev Public Health. 2011;32(1):263–83.

4. Uusitalo U, Pietinen P, Puska P. Dietary transition in developing countries: 
Challenges for chronic disease prevention. In: World Health Organization, 
editor. Globalization, diets and noncommunicable diseases. Geneva: World 
Health Organization; 2002.

5. Briguglio M, Pregliasco FE, Lombardi G, Perazzo P, Banfi G. The Malnutritional 
Status of the host as a virulence factor for New Coronavirus SARS-CoV-2. 
Front Med. 2020;7.

6. Zhou L, Li H, Zhang S, Yang H, Ma Y, Wang Y. Impact of ultra-processed 
food intake on the risk of COVID-19: a prospective cohort study. Eur J Nutr. 
2023;62(1):275–87.

7. Srour B, Kordahi MC, Bonazzi E, Deschasaux-Tanguy M, Touvier M, Chassaing 
B. Ultra-processed foods and human health: from epidemiological evidence 
to mechanistic insights. Lancet Gastroenterol Hepatol. 2022;7(12):1128–40.

8. Anastasiou K, Baker P, Hadjikakou M, Hendrie GA, Lawrence M. A concep-
tual framework for understanding the environmental impacts of ultra-
processed foods and implications for sustainable food systems. J Clean Prod. 
2022;368:133155.

9. Monteiro CA, Cannon G, Levy RB, Moubarac JC, Louzada ML, Rauber F, et al. 
Ultra-processed foods: what they are and how to identify them. Public Health 
Nutr. 2019;22(5):936–41.

10. Global Panel on Agriculture and Food Systems for Nutrition. Food systems 
and diets: facing the challenges of the 21st century. London: Global Panel on 
Agriculture and Food Systems for Nutrition; 2016.

11. Monteiro CA, Cannon G, Lawrence M, Costa Louzada ML, Pereira Machado P. 
Ultra-processed foods, diet quality, and health using the NOVA classification 
system. Rome: FAO; 2019.

12. Monteiro CA, Lawrence M, Millett C, Nestle M, Popkin BM, Scrinis G, et al. The 
need to reshape global food processing: a call to the United Nations Food 
Systems Summit. BMJ Global Health. 2021;6(7):e006885.

13. Jaime P, Campello T, Monteiro C, Bortoletto AP, Yamaoka M, Bomfim M. 
Dialogue on ultra-processed food products: solutions for healthy and 
sustainable food systems. São Paulo: Center for Epidemiological Research in 
Nutrition and Health (Nupens) and Cátedra Josué de Castro, the University of 
São Paulo 2021 21 April.

14. Baker P, Machado P, Santos T, Sievert K, Backholer K, Hadjikakou M, et al. Ultra-
processed foods and the nutrition transition: global, regional and national 
trends, food systems transformations and political economy drivers. Obes 
Rev. 2020;21(12):e13126.

https://doi.org/10.1186/s12992-023-00966-1
https://doi.org/10.1186/s12992-023-00966-1


Page 13 of 13Phulkerd et al. Globalization and Health           (2023) 19:64 

15. Passport Global Market Information Database [Internet]. Euromonitor Int. 
2022 [cited 31 March].

16. National Statistical Office. The 2017 Food Consumption Behaviour Survey 
Bangkok: The National Statistical Office of Thailand, Ministry of Digital 
Economy and Society; 2018.

17. Burden of Disease Research Program Thailand. Thailand burden of diseases 
attributable to risk factors 2014. Nonthaburi: International Health Policy 
Program; 2018.

18. Strategy and Planning Division. Public health statistics A.D. 2018. Strategy and 
Planning Division, Ministry of Public Health Thailand: Nonthaburi; 2019.

19. Burden of Disease Research Program Thailand. Disability adjusted Life years: 
DALYS 2014. Nonthaburi: International Health Policy Program; 2017.

20. 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. 2010;14(1):5–13.

21. Pan American Health Organization. Ultra-processed food and drink products 
in Latin America: sales, sources, nutrient profiles, and policy implications. 
Washington, D.C.: PAHO; 2019.

22. Vandevijvere S, Monteiro C, Krebs-Smith SM, Lee A, Swinburn B, Kelly B, et al. 
Monitoring and benchmarking population diet quality globally: a step-wise 
approach. Obes Reviews: Official J Int Association Study Obes. 2013;14(Suppl 
1):135–49.

23. Dickie S, Woods J, Machado P, Lawrence M. A novel food processing-based 
nutrition classification scheme for guiding policy actions applied to the 
australian food supply. Front Nutr. 2023;10.

24. WHO Regional Office for South-East Asia. WHO Nutrient Profile Model for 
South-East Asia Region. To implement the set of recommendations on the 
marketing of foods and non-alcoholic beverages to children. New Delhi: 
World Health Organization, Regional Office for South-East Asia; 2017.

25. FAO. Globalization of food systems in developing countries: impact on food 
security and nutrition. Rome: Food and Agriculture Organization of the 
United Nations (FAO); 2004.

26. Lang T. Food industrialisation and food power: implications for food gover-
nance. Dev Policy Rev. 2003;21(5–6):555–68.

27. Office of the National Economic and Social Development Council. Thailand’s 
20-year National Strategy Bangkok: Office of the National Economic and 
Social Development Council; n.d. [Available from: http://nscr.nesdc.go.th/%E
0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%
E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2
%E0%B8%95%E0%B8%B4/.

28. Anuroj B. Thailand 4.0 – a new value-based economy. Bangkok: Thailand 
Board of Investment; n.d.

29. Excise Department, Excise Act BE. 2560 (2017). In: Department E, editor. Bang-
kok: Excise Department; 2017. p. s.

30. Basu S, Vellakkal S, Agrawal S, Stuckler D, Popkin B, Ebrahim S. Averting 
obesity and type 2 diabetes in India through sugar-sweetened bever-
age taxation: an economic-epidemiologic modeling study. PLoS Med. 
2014;11(1):e1001582.

31. Briggs ADM, Mytton OT, Kehlbacher A, Tiffin R, Rayner M, Scarborough P. 
Overall and income specific effect on prevalence of overweight and obesity 
of 20% sugar sweetened drink tax in UK: econometric and comparative risk 
assessment modelling study. BMJ: Br Med J. 2013;347:f6189.

32. Manyema M, Veerman LJ, Chola L, Tugendhaft A, Sartorius B, Labadarios 
D, et al. The potential impact of a 20% tax on sugar-sweetened bever-
ages on obesity in south african adults: a mathematical model. PLoS ONE. 
2014;9(8):e105287.

33. Falbe J, Lee MM, Kaplan S, Rojas NA, Ortega Hinojosa AM, Madsen KA. Higher 
sugar-sweetened beverage retail prices after excise taxes in Oakland and San 
Francisco. Am J Public Health. 2020;110(7):1017–23.

34. Tunpaiboon N. Industry outlook 2021–2023 modern trade2021 7 July 
2022 [cited 2022 7 July]. Available from: https://www.krungsri.com/en/
research/industry/industry-outlook/wholesale-retail/modern-trade/io/
io-modern-trade-21.

35. Deakin, University. Victorian Health Promotion Foundation (VicHealth), 
United Nations Children’s Fund (UNICEF). Developing a research agenda to 
support improvement in the healthiness of urban retail food environments 
in the East Asia-Pacific Region. Bangkok: Deakin University, VicHealth, UNICEF; 
2021.

36. Thailand Board of Investment. A guide to the Board of Investment 2021. 
Bangkok: Thailand Board of Investment; 2021.

37. Mallarino C, Gómez LF, González-Zapata L, Cadena Y, Parra DC. Advertising of 
ultra-processed foods and beverages: children as a vulnerable population. 
Rev Saude Publica. 2013;47(5):1006–10.

38. Srour B, Fezeu LK, Kesse-Guyot E, Allès B, Méjean C, Andrianasolo RM, et al. 
Ultra-processed food intake and risk of cardiovascular disease: prospective 
cohort study (NutriNet-Santé). BMJ. 2019;365:l1451.

39. Fiolet T, Srour B, Sellem L, Kesse-Guyot E, Allès B, Méjean C, et al. Consump-
tion of ultra-processed foods and cancer risk: results from NutriNet-Santé 
prospective cohort. BMJ. 2018;360:k322.

40. Mendonça RD, Pimenta AM, Gea A, de la Fuente-Arrillaga C, Martinez-
Gonzalez MA, Lopes AC, et al. Ultraprocessed food consumption and risk of 
overweight and obesity: the University of Navarra Follow-Up (SUN) cohort 
study. Am J Clin Nutr. 2016;104(5):1433–40.

41. Pan American Health Organization. Pan American Health Organization Nutri-
ent Profile Model. Washington, DC: Pan American Health Organization; 2016.

42. Trasande L, Shaffer RM, Sathyanarayana S. Food additives and child health. 
Pediatrics. 2018;142(2).

43. Phrutivorapongkul A. Thai traditional food. Healthful foods. Nonthaburi: 
Department of Thai Traditional and Alternative Medicine, Ministry of Public 
Health; 2008.

44. ProverbThai. Thai Proverb: proverbthai.com; 2022 [cited 2022 7 July].
45. Popkin BM, Barquera S, Corvalan C, Hofman KJ, Monteiro C, Ng SW, et al. 

Towards unified and impactful policies to reduce ultra-processed food con-
sumption and promote healthier eating. The Lancet Diabetes & Endocrinol-
ogy. 2021;9(7):462–70.

46. Sánchez-Romero LM, Penko J, Coxson PG, Fernández A, Mason A, Moran AE, 
et al. Projected impact of Mexico’s Sugar-Sweetened Beverage Tax Policy 
on Diabetes and Cardiovascular Disease: a modeling study. PLoS Med. 
2016;13(11):e1002158.

47. Torres-Álvarez R, Barrán-Zubaran R, Canto-Osorio F, Sánchez-Romero LM, 
Camacho-García-Formentí D, Popkin BM, et al. Body weight impact of the 
sugar-sweetened beverages tax in mexican children: a modeling study. 
Pediatr Obes. 2020;15(8):e12636.

48. Barrientos-Gutierrez T, Zepeda-Tello R, Rodrigues ER, Colchero MA, Rojas-
Martínez R, Lazcano-Ponce E, et al. Expected population weight and diabetes 
impact of the 1-peso-per-litre tax to sugar sweetened beverages in Mexico. 
PLoS ONE. 2017;12(5):e0176336.

49. Correa T, Reyes M, Taillie LS, Corvalán C, Dillman Carpentier FR. Food advertis-
ing on television before and after a national unhealthy food marketing 
regulation in Chile, 2016–2017. Am J Public Health. 2020;110(7):1054–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

http://nscr.nesdc.go.th/%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4/
http://nscr.nesdc.go.th/%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4/
http://nscr.nesdc.go.th/%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4/
http://nscr.nesdc.go.th/%E0%B8%A2%E0%B8%B8%E0%B8%97%E0%B8%98%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C%E0%B8%8A%E0%B8%B2%E0%B8%95%E0%B8%B4/
https://www.krungsri.com/en/research/industry/industry-outlook/wholesale-retail/modern-trade/io/io-modern-trade-21
https://www.krungsri.com/en/research/industry/industry-outlook/wholesale-retail/modern-trade/io/io-modern-trade-21
https://www.krungsri.com/en/research/industry/industry-outlook/wholesale-retail/modern-trade/io/io-modern-trade-21

	Profiling ultra-processed foods in Thailand: sales trend, consumer expenditure and nutritional quality
	Abstract
	Background
	Methods
	Data sources
	Retail sales and consumer expenditure
	Nutritional classification


	Data analysis
	Results
	Retail sales of UPFs
	Consumer expenditure on UPF
	Nutritional quality of UPF
	Total fat
	Saturated fat
	Total sugars
	Sodium


	Discussion
	Policy implications

	Conclusions
	References


