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Abstract

Objective: To identify the use of ultra-processed foods — vectors of salt, sugar and
fats — in the Norwegian diet through an assessment of food sales.

Design: Sales data from a representative sample of food retailers in Norway,
collected in September 2005 (72 150) and September 2013 (2 170), were analysed.
Data consisted of barcode scans of individual food item purchases, reporting type of
food, price, geographical region and retail concept. Foods were categorized as
minimally processed, culinary ingredients, processed products and ultra-processed.
Indicators were share of purchases and share of expenditure on food categories.
Setting: Six geographical regions in Norway.

Subjects: The barcode data included 296 121 observations in 2005 and 501 938
observations in 2013.

Results: Ultra-processed products represented 58-:8% of purchases and 48-8 % of
expenditure in 2013. Minimally processed foods accounted for 17-2% of purchases
and 33-0% of expenditure. Every third purchase was a sweet ultra-processed
product. Food sales changed marginally in favour of minimally processed foods and
in disfavour of processed products between 2005 and 2013 (* (3)=203 195,
P<0-001, Cramer’s V=0-017, P<0-001).

Conclusions: Ultra-processed products accounted for the majority of food sales in
Norway, indicating a high consumption of such products. This could be
contributing to rising rates of overweight, obesity and non-communicable diseases
in the country, as findings from other countries indicate. Policy measures should
aim at decreasing consumption of ultra-processed products and facilitating access
(including economic) to minimally processed foods.
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The consumption of processed foods is increasingly recog-
nized as one of the major factors contributing to the global
obesity epidemic. A new framework for classifying food
based on the extent and purpose of industrial processing
(Table 1) was introduced in 2009 and suggests the most
extensively processed products (ultra-processed products) to
be the main dietary driver of the obesity epidemic.

Studies conducted with this new framework indicate that
ultra-processed products are replacing traditional diets®™®,
rapidly penetrating markets and market segments across the
globe”™. Diets dominated by ultra-processed products have
poor nutrient profiles®'? and are associated with a higher
prevalence of overweight, obesity™*'* and metabolic
syndrome"’. Other studies on processed foods indicate that

they are the main vectors for sugar, salt and fats (saturated

+ Correspondence address: Department of Health, Nutrition and
Management, HiOA, Postboks 4, St. Olavs Plass, 0130 Oslo, Norway.
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and trans), directly linked with the nutrition transition and the
increase in  dietrelated non-communicable  diseases
(NCD)''”_ Consumption of ultra-processed products is also
inducing unfavourable eating habits such as snacking, as they
are ready-to-eat convenience foods"®. The replacement of
traditional diets for ultra-processed products has been seen as
related to a food system characterized by a lightly regulated
global food industry'”. In Brazil, the new classification of
food is the basis for the widely recognized food-based dietary
guidelines issued in 2014,

Up until now, dietary patterns based on this classification
have been examined in only four countries®#*V.

In Norway, overweight, obesity and diet-related NCD are
public health issues®”. Evidence suggests that more than
half of the population is overweight, including almost 20 %
with obesity®**?. NCD account for the majority of deaths
in Norway®?. Dietary changes over the past decades
have been identified as an important cause and dietary
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Table 1 The new classification of food according to the extent and purpose of industrial processing (NOVA): definitions and examples (adapted from Monteiro et al.®132)

Food group

Extent of processing

Characteristics

Examples

1. Unprocessed or minimally

processed foods

2. Culinary ingredients

3. Processed products

4. Ultra-processed products

Foods of animal or plant origin, processing does not

add or introduce any substances, but may involve
subtracting parts of the food in ways that do not
significantly affect its use. Processes include cleaning,
peeling, portioning, skinning, boning, drying, fat
reduction, pasteurization, sterilizing, chilling, freezing,
sealing, bottling (as such), simple wrapping, vacuum
and gas packing

Processing to extract or purify constituents of foods.

Specific processes include pressing, milling,
crushing, grinding and pulverizing

Foods preserved in salt, sugar, brine or by smoking in

order to preserve them or enhance palatability.
Resulting products are often recognizable as versions
of foods and are not reconstituted from them

Formulated mostly or entirely from substances derived

from foods, with little or no whole food content. Often
made from processed substances extracted or refined
from whole foods — e.g. oils, hydrogenated oils and fats,
flours and starches, variants of sugar, and cheap parts
or remnants of animal foods — with little or no whole
foods. In addition, so-called industrial ingredients are
often used: ingredients that are not available in
supermarkets and not used in food preparation at home
or in restaurants. These are of several types: further
processed versions of culinary ingredients, such as
modified starch, hydrogenated oils, high-fructose corn
syrup, or preservatives, stabilizers, colours and
sweeteners

Foods of very different nutrient profiles, but will in

appropriate combinations provide all the essential
nutrients and make out the basis of healthy diets.
Common features of foods in this category are the
short durability and that many of them need cooking
in order to be safe and edible

Nutritional properties and uses entirely different from

their original foods. Most are energy-dense and
nutrient-deplete, but they are typically inedible by
themselves and are mostly used to enhance the
flavour of meals when cooking with unprocessed
and minimally processed foods

Foods retain their basic identity, but the substances

added infiltrate the foods and alter their nature.
Although these products are ready to consume, they
are often not consumed alone but rather as part of
meals, although they may be used to replace freshly
prepared dishes and meals

Products are typically not recognizable as versions of

foods, although many are designed to imitate the
appearance, shape or sensory qualities of food.
Typically they are energy-dense, have a high glycaemic
load, are low in dietary fibre, micronutrients and
phytochemicals, and are high in unhealthy types of
dietary fat, free sugars and sodium. Intense palatability,
omnipresence and sophisticated and aggressive
marketing strategies make modest consumption of
ultra-processed products unlikely and displacement

of fresh or minimally processed foods very likely.

Most are designed to be consumed by themselves or
in combination as snacks. These factors also make
ultra-processed products liable to harm endogenous
satiety mechanisms, so promoting energy
overconsumption and thus obesity

Fresh, chilled or frozen meats,
fish, vegetables and fruits,
milk and unflavoured yoghurt,
eggs, grains including flour,
‘raw’ pastas made from flour
and water, nuts, seeds, water,
coffee, tea

Animal fats, oils, sugar, salt,
starches

Canned, bottled, smoked meats,
fish, vegetables and fruits,
cheese, salted nuts

Ready-to-eat/heat meals, dinner
helpers, dressings, breads,
reconstituted meat, fish,
vegetable products, sweets,
chocolates, cakes, sweetened
drinks, cheese products
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improvement is a core strategy for promoting public health
by the Norwegian government'®®. Although there have been
positive changes in dietary patterns over the past few years,
such as increasing intakes of fish, fruits and vegetables, and
decreasing intake of sugar®”, unhealthy diets are still the
largest risk factor for mortality®®.

The present study aimed to identify the participation of
ultra-processed foods (vectors of salt, sugar and fats) in the
Norwegian diet through an investigation of food sales in the
country, assessing: (1) current food sales and changes
between 2005 and 2013 in the country as a whole;
(i) differences in food sales between six geographic regions;
and (i) differences in food sales from three retail concepts.

Methods

Data source and sampling

The data analysed in the present study are derived from
monthly collection of sales data routinely carried out by
Statistics Norway (SSB)* from August 2005 onwards. The data
set reports from a nationally representative sample of grocery
retailers and consists of barcode data generated electronically
at the point of purchase for each individual sale of food
and non-alcoholic beverage item. Sales for close to all food
products available in Norway are reported®, including
minimally processed foods such as fruits and vegetables.
Due to extensive amounts of data reported each month, the
present analysis is focused on data from September 2005 and
September 2013.

The retailers were sampled, by SSB, from a population
defined as grocery retailers reporting barcode data to one of
the four leading retail groups in Norway®®. The population
covers more than 99% of the Norwegian grocery retail
market?”. In the present analysis, sample size was 150
retailers in September 2005 and 170 retailers in September
2013, accounting for about 5% of the total number of retai-
lers in the population. The sampling procedure applied by
SSB to ensure national representativeness includes stratifying
retailers according to retail chains and their concepts,i and
calculating strata size based on turnover values within each
stratum. Detailed description of the sampling strategy is
available elsewhere >,

Data collection

The barcode data analysed in the present study included
296121 observations (individual food item purchases) in
September 2005 and 501 938 observations in September 2013.

The following variables (units in brackets) were obtained
for each observation from SSB: turnover (Norwegian Kroner,
NOK), price (NOK per unit), county, retail concept and food

* Data are collected during the middle week of each month throughout
the year for estimation of the Food Price Index, a constituent of the
Norwegian Consumer Price Index.

+ Retail chains are NorgesGruppen, Rema 1000, Coop Norge, ICA Norge
and Narvesen. Concepts are supermarkets, low-price stores, convenience
stores and kiosks.
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group (COICOP6 code). Food and beverage items are
assigned by SSB to 139 food groupsi according to a UN
consumption classification called COICOP (Classification
of Individual Consumption According to Purpose)®*”.
Retail chains are assigned by SSB to four retail concepts:
supermarkets, low-price stores, convenience stores and
kiosks. Data from the kiosk retail concept were not available
for the present study, due to problems with anonymizing the
data. However, these accounted for less than 1% of turnover
in the sample; hence, the effect of this exclusion is minimal.

Classification

For the purposes of the present study, the barcode data were
systematically analysed using a new classification system for
foodstuffs developed by a Brazilian research group™*=>?,
termed the NOVA classification. Food items are grouped
according to the extent and purpose of industrial processing
they undergo, into minimally processed foods, culinary
ingredients, processed products and ultra-processed
products.§ Table 1 summarizes the definitions of the food
groups and provides examples of food items belonging to
each group.

The 139 COICOP food groups in the barcode data
were assigned to one of the food groups in the new
classification. COICOP food groups that combined foods
that were processed to different extents were for the most
part excluded from the analysis, to avoid misclassification.
These are listed in Table 2. For example, ‘nuts and seeds’
contains both unsalted nuts and seeds (minimally
processed) and salted or roasted nuts (processed).

However, when sufficient information was available
assumptions were made. For example, COICOP did not
distinguish between yoghurts that are flavoured/sweetened
and those that are not, thus all yoghurts were classified as
ultra-processed products, as consumption of sweetened
yoghurt is the most common in Norway?.

To assess composition of food sales within the four food
groups, all observations were further divided into thirty-one
subgroups (Table 3).

Data analysis
Frequency of purchase of food items (each barcode scan
equals one food purchase) and expenditure on food items
were used as proxies for food consumption. These indicators
are not direct measures of consumption, but provide a good
indication of consumption trends, as indicated in other
studies”.

The first analysis involved counting the share of total
purchases accounted for by each of the food groups in 2005
and 2013. The relative difference in share between 2005 and

1 Examples of COICOP groups are beef, poultry, salmon and trout, eggs,
flours, minced meat and meatballs, cured meat, bacon, canned fish,
breads, pizza, ready-to-heat dinners, dinner bases, sugar, butter, candy,
baby foods and flours.

§ In earlier versions of the new classification, processed and ultra-
processed products were grouped together and commonly termed ‘ready-
to-consume products’.


https://doi.org/10.1017/S1368980015003523

Ultra-processed food purchases in Norway 1993

Table 2 List of excluded observations and their share of total purchases and expenditure in Norway in September 2005 and

September 2013

Share of purchases (%) Share of expenditure (%)
Unclassified items NOVA group 2005 2013 2005 2013
Pasta and noodles 1,4 09 05 1.8 1.5
Some meat and poultry products* 3,4 1.5 2.3 1.8 2.5
Pre-prepared salads 1,3, 4 08 0-6 11 1.0
Nuts and seeds 1,3, 4 1.0 11 1.0 11
Dried and processed fruits 1,3 04 0-3 09 07
Some fish productst 3,4 03 03 03 05
Some sweet spreads and preservest 2,4 0-1 01 0-2 01
Some milk products§ 2,3 0-0 07 0-0 0-4
Total unclassified - 4.9 5.9 72 79

*Combines cured ham and cured sausages, patés, side meat or knuckles, which are both processed and ultra-processed products.
tSeafood where processing is not known.

1Syrup and unknown sweet spreads.

§Combines sour cream and fresh cheese.

Table 3 Share of purchases (%) and share of expenditure (%) in Norway in September 2005 and September 2013 for food subgroups within
four food groups classified according to their extent and purpose of industrial processing, and relative change (%)

Share of purchases (%) Share of expenditure (%)
Food group/subgroup 2005 2013 Relative change (%) 2005 2013 Relative change (%)
Minimally processed foods 165t 17.2¢ 4.2 318 33.0 38
Meat and poultry 3.9* 2.3t -39-9 8.7 6-8 -21-9
Coffee, tea 31t 3.4* 9.3 31 2:6 -17.8
Vegetables 2.2t 2.6* 197 39 5.2 353
Grains 1.7 1.8* 5.3 0-8 08 0-6
Fish and seafood 1.5 1-5 0-0 2:0 31 56-8
Milk 1.3t 1.6* 228 54 4.5 -17.8
Water 1-1¢ 1.2* 94 1.0 09 -15.3
Fruits and berries 0.9t 1.8* 100-8 3.9 58 50-2
Roots and tubers 0-41 0-6* 339 1-4 1.9 31.8
Eggs 0-2 0.2 -41 1.5 1.4 -52
Culinary ingredients 5.9 5.9 0-4 41 3-0 -26-5
Salt and spices 3-61 4.0* 10-3 09 1.0 89
Animal fats 11 0-6t -43.7 2.2 1.2 -48-2
Qils 0-61 0.7* 125 0-3 03 -83
Sugars and sweeteners 0-51 0-6* 14.0 0-6 05 -8.0
Processed products 11.7* 10-81 -82 10-8 9-4 -13-3
Cheese 5.3* 5.0t -6-4 6-7 58 -1385
Vegetable products 35 36 2.0 1.7 1.4 -15.9
Processed fish 2.5* 1.8t —-29-3 1.8 1.5 -20-5
Processed meat and poultry 0-41 05 9.5 0-6 0.7 195
Ultra-processed products 587 582 -0-8 484 48-8 07
Sweets, snacks and desserts 18.7* 16-21 -13:4 12.2 112 -81
Cakes, pastries and cookies 6-4* 591 -79 34 30 -11.4
Sauces and dressings 6-3* 5.8t -88 3.0 21 -30-5
Breads 4.8t 6.0* 265 6-0 72 19.2
Ready-to-eat/heat meals 4.6t 5.9* 28-8 39 4.7 19-6
Ultra-processed meat and poultry 4.5t 5.0* 11.2 7-4 77 4.5
Soft drinks 4.1* 3.5t -13-4 4.8 54 11.2
Squashes and juice 2.9 2.9 -01 28 24 -15.0
Potato chips 1.9t 21" 74 1.6 1.9 19.0
Baby food products 1.8t 1.9* 69 05 05 —-24
Breakfast cereals 1.2t 1.3* 9.3 0-6 05 -12.0
Margarines 0-9* 0-8t -12.3 1.7 15 -10-7
Ultra-processed fish 0-51 0-8* 58.5 05 0.7 38-3
Unclassified 7-2 79 96 4.9 5.9 196
Grand total 100- 100-0 0.0 100-0 100-0 0-0

*Count significantly higher than expected at P<0-05 in x° test.
+Count significantly lower than expected at P<0-05 in x° test.

2013 for each group was calculated and Pearson’s y° tests Second, the share of expenditure and the relative
for the association between time and food purchases were difference in share between 2005 and 2013 for the four
petformed. The same was done for subgroups. groups and subgroups were calculated. For this indicator
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findings could not be tested for statistical significance with
the data available (from only two points in time).

To assess food sales in different geographical regions, the
counties were divided into six geographical regions in
Norway (East, South, West, Middle, North and Oslo (capital
city)). Share of purchases and expenditure for the four food
groups were calculated in each region. Then y* tests for the
association between region and frequency of food purchases
were performed for 2005 and 2013 separately. The same
procedure was followed to assess food sales in the three
different retail concepts (supermarkets, low-price stores and
convenience stores).

Calculations were carried out in Microsoft® Excel version
2010 using pivot tables. Statistical analyses were performed
in the statistical software package IBM SPSS Statistics 21.

Results

Food sales of NOVA food groups

Figure 1 shows the share of food sales for the four food
groups in 2005 and 2013 in terms of the frequency of
purchase and expenditure. Sales of ultra-processed pro-
ducts were at a much higher level than sales of minimally
processed foods, culinary ingredients and processed
products for both indicators in both years. Approximately
58 % of purchases and 48 % of expenditure corresponded
to ultra-processed foods. Minimally processed foods
accounted for 17 % of purchases and 33 % of expenditure.
The higher share of expenditure than purchases for
minimally processed foods indicates that these foods had a
relatively higher average price per purchase than did the
three other food groups. Processed products accounted
for 11 % of purchases and 10 % of expenditure. Culinary
ingredients were purchased least frequently (6%) and
accounted for the smallest share of expenditure (3—4 %) in
both years.

The unclassifiable food items (Table 2) totalled 8-4 %
of purchases in 2005 and 2013, 6:3% of expenditure
in 2005 and 59% in 2013. Table 2 shows how they
contribute to underestimation of frequency and expen-
diture for the four NOVA groups by being excluded from
the analysis.

Food sales per subgroup
Shares of purchases and expenditure for subgroups are
shown in Figs 2 and 3, respectively. The subgroup that
was most frequently purchased and held the largest
expenditure share, both in 2005 and 2013, is sweets,
snacks and desserts. These items were purchased more
than twice as often as the second most purchased group
(cakes, pastries and cookies in 2005 and breads in 2013)
and equally as often as all minimally processed foods
items combined.

Table 3 shows shares of food sales for all subgroups.
If aggregating all purchases of sweet ultra-processed
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products,* these accounted for every third purchase in
2013. Thus, for each purchase of a minimally processed
food, two sweet ultra-processed products were purchased.
In expenditure share, sweet ultra-processed products
accounted for about 23 %, compared with 33% for all
minimally processed foods, in 2013.

Results also show that Norwegians spent less and
purchased less frequently minimally processed meat and
poultry compared with processed and ultra-processed meat
and poultry. The same was found for fish and potatoes (roots
and tubers, compared with potato chips).

Table 4 lists the ten most sold subgroups and shows a
predominance of food groups from ultra-processed products
in both years and for both purchases and expenditure.
Ultra-processed products accounted for the seven most
frequently purchased items in 2005 and 2013. Of the ten
subgroups on which Norwegians spent the most, five were
ultra-processed products in 2005 and 2013.

Evolution of food sales between 2005 and 2013
Table 3 shows that share of purchase and expenditure on the
four food groups changed minimally between 2005 and
2013, but in favour of minimally processed foods and in
disfavour of processed products. Share of food expenditure
on culinary ingredients decreased. Ultra-processed products
decreased their share of purchases, but accounted for a
larger share of expenditure, meaning that average value of
purchases increased. Pearson’s y* test showed that time had
a small, but significant effect on the frequency of purchase of
food groups (¢* (3)=203 195, P<0-001, Cramer’s V=0-017,
P<0-00D). Significant standardized residuals are shown in
Table 3. As indicated by the weak effect size measure, the
absolute changes in share of frequency of purchases were
small for all food groups.

Table 3 also shows relative changes between 2005 and
2013 for subgroups. There was a statistically significant
association between purchases of subgroups and time
(" (30)=6699 211, P< 0-001). The relationship was weak
(Cramer’s V=0-096, P<0-001). Significant standardized
residuals are shown in Table 3. Fish and seafood, squashes
and juice, eggs, vegetable products, and processed meat
and poultry were the only subgroups that did not have
statistically significant standardized residuals in either year.

The changes in the subgroups within minimally processed
foods show increased sales of fruits, vegetables, roots and
tubers — these foods were both purchased more frequently
and a larger share of expenditure was dedicated to them.
Most remarkable was the increase for fruits and berries with
a doubling of the share of purchases and a 50 % increase in
the share of expenditure. Fish and seafood were not pur-
chased more frequently, but Norwegians spent more of their
food budgets on fish and seafood. Meat and poultry were

* Sweet ultra-processed products = sweets, snacks and desserts; cakes,
pastries and cookies; soft drinks; squashes and juice; and sweetened
breakfast cereals.


https://doi.org/10.1017/S1368980015003523

Ultra-processed food purchases in Norway

Share of food
sales (%)
w
o

Minimally processed
foods
Culinary ingredients
Processed products
Ultra-processed
products

Frequency

1995

Minimally processed
foods
Culinary ingredients
Processed products
Ultra-processed
products

Expenditure

Fig. 1 Share of food sales in Norway in September 2005 (m) and September 2013 (=), in terms of frequency of purchase and
expenditure, for four food groups classified according to their extent and purpose of industrial processing

20
18}
16}
14
12t
10F

8.

Minimally
processed
foods

Culinary
ingredients

Share of food sales, frequency (%)

onNnNn A O

Meat and poultry
Coffee, tea
Vegetables
Grains
Milk
Water
Fruits and berries
Roots and tubers
Eggs
Salt and spices

Animal fats %

Oils &
Sugars and sweeteners

°
o
L
@
o}
»
°
c
S
<
K2l
[

Processed Ultra-
products processed
products

O 0 < > n O N v 0 > 0 0 9 u u o c
o B 6 £ £ 0 OO0 g £ X 09 5 g 0 B
c 2 = 2 S 3£ 22 0w 2
3 =3 0 x £ 8 o35 £ 53 39 £ %
£8%33 8838E28535588%3
o 2 o O 0o 0P o 22 290 2 0O

825 © 25 §uv%em o5 9
o O <€ - o O O c £ 5 @ °
5 9@ g 05 £c gL 38 =09
s 2w S = o] < S & o
<o T @ 3 @ S
o o cC @ o P o & > 0 T
o2 € 5 Qo o E =] 2o g
> ke g 6 S O o] 3 m =
$ wewm T3 -

5 ¢3° 84

3] (%O r o

o) S

o o

o o

g

=

-]

Fig. 2 Share of food sales in Norway in September 2005 (@) and September 2013 (i), in terms of frequency of purchase, for food
subgroups within four food groups classified according to their extent and purpose of industrial processing

purchased less frequently and a smaller share of expenditure
was dedicated to them.

Within ultra-processed products, results show increased
purchases and expenditures on ready-to-eat/heat meals,
breads, ultra-processed meat and poultry, and ultra-processed
fish, which are all ‘meal-type’ products. Purchases and
expenditures on chocolate, sweets, snacks, desserts, cakes
and pastries, which are all sweet ‘snack-type’ products,
decreased. Soft drinks were purchased less frequently, but a
higher share of expenditure was dedicated to them.

Comparison of retail concepts

Retail concept had a statistically significant, but weak
effect on the frequency of purchase of food groups in both
2005 (7 (6)=399739, P<0-001, Cramers V=0-038,
P<0-001) and 2013 (4% (6) =647 255, P<0-001, Cramer’s
V=0-027, P<0-00D).

https://doi.org/10.1017/51368980015003523 Published online by Cambridge University Press

Figure 4 shows shares of purchases and expenditure
on the four food groups in the three retail concepts.
In general, a higher share of minimally processed foods
and a lower share of ultra-processed products than in
other concepts characterized food sales in supermarkets.
Food sales in convenience stores were characterized by
the opposite. In supermarkets, about 34 % of expenditure
on minimally processed foods and 47% on
ultra-processed products, compared with 27 % and 54 %,
respectively, in convenience stores. For culinary
ingredients and processed products, share of expenditure
was almost equal in 2013 across concepts. In 2013,
convenience stores had the highest share of purchases of
minimally processed foods.

Minimally processed foods and ultra-processed pro-
ducts increased their share of purchases and expenditure
in all three concepts between 2005 and 2013, while

was
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Fig. 3 Share of food sales in Norway in September 2005 (M) and September 2013 (), in terms of expenditure, for food subgroups
within four food groups classified according to their extent and purpose of industrial processing

Table 4 Ten most sold subgroups in Norway in September 2005 and September 2013, in terms of share of purchases (%) and share of

expenditure (%)

2005 2013
Rank Subgroup Share (%) Food group Rank Subgroup Share (%) Food group
Share of purchases
1 Sweets, snacks and desserts 187 UPP 1 Sweets, snacks and desserts 162 UPP
2 Cakes, pastries and cookies 6-4 UPP 2 Breads 6-0 UPP
3 Sauces and dressings 6-3 UPP 3  Cakes, pastries and cookies 5.9 UPP
4 Cheese 53 PP 4  Ready-to-eat/heat meals 5.9 UPP
5 Breads 4.8 UPP 5  Sauces and dressings 58 UPP
6 Ready-to-eat/heat meals 4.6 UPP 6  Ultra-processed meat and poultry 5.0 UPP
7 Ultra-processed meat and poultry 4.5 UPP 7  Cheese 5.0 PP
8 Soft drinks 41 UPP 8  Salt and spices 4.0 Cl
9 Meat and poultry 39 MPF 9  Vegetable products 3.6 PP
10 Salt and spices 36 Cl 10  Soft drinks 35 UPP
Share of expenditure
1 Sweets, snacks and desserts 122 UPP 1 Sweets, snacks and desserts 112 UPP
2 Meat and poultry 8.7 MPF 2 Ultra-processed meat and poultry 77 UPP
3 Ultra-processed meat and poultry 74 UPP 3 Breads 72 UPP
4 Cheese 6-7 PP 4 Meat and poultry 6-8 MPF
5 Breads 6-0 UPP 5  Fruits and berries 58 MPF
6 Milk 5.4 MPF 6 Cheese 58 PP
7 Soft drinks 4.8 UPP 7  Soft drinks 54 UPP
8 Ready-to-eat/heat meals 39 UPP 8  Vegetables 52 MPF
9 Vegetables 3.9 MPF 9  Ready-to-eat/heat meals 4.7 UPP
10 Fruits and berries 39 MPF 10 Mik 4.5 MPF

UPP, ultra-processed products; PP, processed products; MPF, minimally processed foods; Cl, culinary ingredients.

culinary ingredients and processed products decreased
their share for both indicators.

The subgroups also sold at different patterns in the three
retail concepts. In supermarkets, sales of fish and seafood
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(purchase and expenditure), meat and poultry (expendi-
ture), vegetables (expenditure), cheese (purchase and
expenditure) and sauces and dressings (purchases) were
higher than in the two others. Increase in expenditure on
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Fig. 4 Share of food sales in Norway in September 2005 (M) and September 2013 (i), in terms of frequency of purchase and
expenditure, for four food groups classified according to their extent and purpose of industrial processing in three retail concepts

(SM, supermarket, LP, low-price store, CS, convenience store)

fish between 2005 and 2013 took place in supermarkets
only. The higher sales (purchase and expenditure) of
ultra-processed products in convenience stores were
mainly cakes, pastries and cookies, sweets, snacks and
desserts, and soft drinks. The higher purchase of mini-
mally processed foods in convenience stores in 2013 was
due to fruits and berries, vegetables and water.

Comparison of six geographic regions

Region of sale had a weak, but significant effect on
purchases of food groups in both 2005 (/* (15)=182790,
P<0-001, Cramers V=0-015, P<0-001) and 2013
(7 (15)=112406, P<0-001, Cramer's V=0-016, P<0-001).
No particular patterns were detected, as no regions were
consistently higher or lower in purchases of any food
groups. However, for expenditure, all regions seemed to
convert to similar levels, except in Oslo, where expenditure
increased to be higher than in other regions for minimally
processed foods and decreased to be lower than in other
regions for ultra-processed products (Fig. 5).

Discussion

The present study found that in 2005 and 2013, ultra-
processed products accounted for the largest part of food
purchase and expenditure in Norway, indicating a high
consumption of such items, and that these have replaced
homemade meals made from minimally processed foods
and culinary ingredients. Sweet ultra-processed products
accounted for three out of ten purchased food items and
more than a fifth of expenditure on food, but results indicated
that sales of these decreased between 2005 and 2013. The
study found increased sales for fruits and berries, vegetables,
roots and tubers, ready-to-eat/heat meals, breads, and meat
and poultry products, and that there was a large increase in
share of expenditure on minimally processed foods in Oslo.
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Limitations and strengtbs
While providing insights on food consumption and having
been used elsewhere’”; the use of food sales data as
proxies for food consumption has several limitations.
First, there are elements of inaccuracy related to the
indicators used. Frequency of purchase has two main
weaknesses. Volume of food (grams and kilojoules) will
differ between each purchase and foods might be purchased
at different frequencies according to the possibility of storage
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and bulk purchasing. Food items that are purchased seldom
but in larger volumes are therefore underestimated with this
indicator. To minimize this limitation, the expenditure share
for the food groups was included as a second indicator,
which adds more weight to larger and more expensive
purchases. The expenditure indicator also has limitations, as
there is no standardization of volume of food per price.
Changes between years might not represent actual changes
in volumes purchased, but could represent price changes.
The results should be interpreted with caution in the light of
these limitations.

Second, food waste is not accounted for in retail data.
Studies show that significant amounts of foods are wasted,;
for example, 30% in the UK®®. Minimally processed
foods are likely to be wasted more often, as these are more
perishable. This bias may have led to overestimation of the
consumption of minimally processed foods.

Finally, retail data do not include all sources of food
consumption, such as foods eaten at restaurants. Pizza
restaurants, gas stations and shopping mall cafeterias are
those most frequently visited in Norway®”, suggesting
that consumption of ultra-processed products could be
underestimated in our study.

Data were collected during September in 2005 and 2013,
and uncertainty exists on whether retail in September is
representative for whole-year retail. Measures have been
taken to reduce this uncertainty; September was chosen as
there are no official vacations or holidays during this month.
Additionally, retail data are measured at population level
and results cannot be extrapolated to individuals or
households.

Several strengths can also be identified in the study. For
example, these data are not prone to responder or
information bias, as they are collected electronically and
from all individuals purchasing food in the data collection
period. Further, the foods and culinary ingredients
purchased for home preparation of meals are identified
and separated from the items purchased processed or ultra-
processed products, which reduces risk of misclassification
and thus measurement bias. Finally, the barcode scanner
data are comprehensive, covering close to all food items
available from food retailers, and are collected consistently
over time. Using these data allows for a more representative
sample than traditional food consumption studies.

Comparison

A positive correlation between gross domestic product per
capita and consumption rates of ultra-processed products has
been found®. A comparison of results of the present study
with those from other high-income countries is therefore most
relevant. Euromonitor sales data on packaged foods, snacks
and soft drinks (proxy for ultra-processed foods) have been
analysed in seventy-nine high- and middle-income countries,
showing that ultra-processed products dominate the food
supplies of high-income countries™. Studies from Canada
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show that shares of household food expenditure and dietary
energy availability fell for minimally processed foods and
culinary ingredients, and rose for ready-to-consume products,
between 1938 and 2011%'”. The expenditure share for
minimally processed foods, culinary ingredients and ready-
to-consume products in 2011 was 40-8 %, 4-8 % and 54-4 %,
respectively. Corresponding shares for energy intake were
25:6%, 12:7% and 617 %%, Similarly, in the UK, share of
energy intake was 22:9 %, 13-7 % and 63-4 % for minimally
processed foods, culinary ingredients and ready-to-consume
products, respectively®®. The ready-to-consume  group
consisted mainly of ultra-processed products in all the above-
mentioned studies. Euromonitor sales data show that among
Western European countries, Norway had the third highest
annual per capita sales of ultra-processed products in
2012°7. Although results are not directly comparable as
different methods and indicators of food consumption
have been applied, they indicate that food consumption in
Norway in terms of the new classification is similar to other
high-income countries and dominated by ultra-processed
products.

The present study found that the share of purchases
and expenditure on ultra-processed products increased
minimally between 2005 and 2013. It has been suggested
that a market saturation point is reached for ultra-
processed products when these supply about 60% of
energy and that this point has been reached in high-
income countries”#%%3_ Euromonitor data from 1998 to
2012 show that in high-income countries, including
Norway, sales of soft drinks increased in the first half of
the period, and then decreased, while sales of snacks
were static”. The same study predicted growth of all ultra-
processed products in countries with very high per capita
income (gross national income >$US 50 000) to be close
to zero. Another study on sales of packaged foods, snacks
and soft drinks in seventy-nine high- and middle-income
countries for the years 1997-2010 found that little or
no growth in sales is expected in high-income countries by
2016®. In Western Europe, total volume sales growth
of ultra-processed food and drinks started declining
in 20127,

Our findings are in line with other studies of Norwegian
dietary development, although comparisons of results is
challenging as other studies do not separate foods groups in
accordance with the new framework. A 2012 report from the
Norwegian Directorate of Health indicated that expenditure
share for sugary foods and beverages accounted for almost
one-fifth of all expenses for food and non-alcoholic
beverages™”, which is similar to the share found in the
present study (23 %). High intakes of free sugars, sweets and
soft drinks is a well-known issue in Norway and is previously
documented in several surveys“*", The way sugar is con-
sumed has changed, through decreasing use of table sugars,
syrups, etc. for home use and increasing consumption of
sugars through candy and soft drinks. Sweet ultra-processed
products, especially candy, chocolate and sweetened
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beverages, are the largest contributors to intake of added
sugars for children, adolescents and adults““>*?. The findings
in the current study highlight sweet ultra-processed products
as the main vector for sugar intake.

The change in use of sugars illustrates another aspect
of changing dietary patterns. Culinary ingredients are
indicators of homemade meals and dishes, as they are not
used alone, but rather as ingredients in the preparation of
meals and dishes from minimally processed foods'®.
The low share of culinary ingredients sold in Norway
indicates that ultra-processed products have replaced
homemade meals and dishes. A previous study found that
although homemade meals are highly valued in Norway,
processed and ultra-processed products are often used in
meal preparations on a daily basis“?.

Annual reports on dietary development show increasing
consumption of vegetables and fruits between 1999 and
2011“%4Y In the present study, an increase in sales of
fruit, berries and vegetables was found between 2005 and
2013. Consumption of potato, a staple food in the
Norwegian diet, has more than halved since the 1970s,
while consumption of potato products has multiplied
many times. Half of potato crops are now used for
processed potato products™”. The present study found
similar issues: minimally processed potatoes accounted for
less than 0-5% of purchases and about 1-5% of food
expenditures, while potato chips accounted for 2% of
purchases and 1-5-2 % of food expenditures.

Meat consumption is reported to be increasing in
Norway“". Monteiro et al® observed that it is often
assumed that consumption of all meat is increasing, while
in Brazil the only meat whose consumption is increasing is
processed meat. The present study indicates the same
might be true in Norway.

Implications for bealth
Our study did not address nutrient contents of food
consumption nor health outcomes, and health implica-
tions of our findings are thus difficult to assess. However,
results from Canada may provide preliminary indications
for Norway. One study showed that only the quintile of
the population with lowest consumption of ultra-
processed products was anywhere near fulfilling nutrient
recommendations from the WHO"?”. The other 80 % of
the population consumed more than half of energy intake
through ultra-processed products and would need to
reduce the energy share of these in the diet to meet the
WHO nutrient intake recommendations. If the nutrient
profile of such diets in Norway is similar to that in
Canada, a reduction of purchases and consumption of
ultra-processed products is necessary for the prevention of
obesity and NCD.

The high consumption of sweet ultra-processed products is
an issue of special concern for health. Energy share from
sugar exceeds the recommended 10%, and children and
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adolescents consume an even higher energy share
from sweets than adults“™*?. There is evidence of the
link between excessive intake of free sugars, especially
through sugar-sweetened beverages, and overweight and
NCD“® Although the high sugar intake is well known
and problematic, the current study indicates that even more
effort is needed on reducing intake of the sweet
ultra-processed products that are the main vehicles for sugar
intake.

The present study found increasing purchase and
expenditure shares for fruits, berries, vegetables, roots and
tubers, and fish and seafood within the minimally
processed food group and decreasing purchase and
expenditure shares for sweet ultra-processed products.
These are dietary shifts in line with Norwegian dietary
recommendations?”. In Oslo, there was a significant shift
in food sales towards a less processed consumption
pattern. Market saturation for ultra-processed foods has
been explained by increasing awareness of health
outcomes in the population®”. This development is
predicted by nutrition transition theory and the present
findings may therefore be indications of Norwegian
dietary patterns going into the fifth stage of the nutrition
transition, as postulated by Popkin“*®.

Our findings might be related to the increasing health
awareness and focus on healthy diets that have been
observed in Norway over the past years>>”. According
to Euromonitor, health and wellness is the most prominent
trend in Norway affecting demand for food and drink
consumption®”.  Consumers are to a higher degree
sceptic of the food selection in fast-food outlets due to
health concerns and prefer improved selection of fruits,
vegetables and foods with less fat and more fibre®?.
There is also attention to the health benefits of traditional
foods and diets through the New Nordic Diet®?

A main characteristic of the increasing health awareness
in Norway is attention to eating homemade meals based
on ‘natural’ ingredients“*>*, which can be related to our
results regarding minimally processed foods. A recent
study from Norway®” found that the most important cri-
teria for judging a food as healthy are being non-processed
and ‘made from scratch’. Further, foods associated with
mass production and the globalized food system have low
status among Norwegian consumers. Between 2005 and
2013, the share of Norwegians agreeing that processed
foods can be as healthy as other foods decreased
from 51% to 39 %°”. The foods most Norwegians are
trying to avoid are sugar-sweetened beverages (78 %) and
ready-made products (74 %)%

However, the overall level of purchases of and
expenditure on ultra-processed products did not decrease,
and for some, especially ready-to-eat/heat meals and
processed meat and poultry, both purchases and
expenditure increased. Further, limitations of the proxies
used urge caution in interpreting observed changes as
actual changes in consumption.
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Policy implications

The present study indicates that Norwegian diets are
composed predominantly of ultra-processed products,
which is likely to be contributing to the rising rates of
overweight, obesity and diet-related NCD in the country.
Along with other studies, it indicates an alarmingly high
consumption of ultra-processed food products high in
sugar, salt, and saturated and trans-fats.

Norwegian efforts to improve diets are outlined in a
recent White Paper on public health®, which calls for
multisectoral action for improved health and nutrition.
Strategies under implementation include:

1. information campaigns and promotion of dietary
guidelines, which encourage consumption of fruits
and vegetables, fish and whole-grain products, and
limit consumption of sugar, red and processed meats,
and products high in saturated fats and salt;

2. collaboration with the food industry in product
reformulation, especially for reducing contents of salt,
trans-fatty acids and palm oil;

3. a voluntary labelling scheme, ‘The Keyhole’, which
indicates healthier choices within a food group based
on criteria for contents of added sugar, salt and
saturated fats; and

4. a voluntary self-regulation scheme on the marketing of
unhealthy food products to children.

While these efforts are important, the evidence base for the
effect of informational campaigns and voluntary efforts by the
food industry is weak®®>>. Although product reformulation
and labelling are important strategies to help consumers make
healthier choices, they may not reduce overall consumption
of ultra-processed products. Additionally, it has been
indicated®®>>>® that there is a conflict between public health
interests (reducing intake of ultra-processed products) and
corporate interests (increasing sales of ultra-processed
products). Efficient measures to reduce the consumption of
sugar (especially sweet ultra-processed products), salt and fats
will need to address such issues. Dietary guidelines that make
recommendations on choice of foods and meals based on the
food groups in the NOVA classification (as in Brazil) could be
more suitable in the current context of eating to promote
health and well-being'?, although further research for Nor-
way would be needed for their development.

Research gaps and potential for future research

To further assess and confirm the findings from Norway,
studies on the energy contribution of food groups in the new
classification to the Norwegian diet are needed, as well as
studies linking the consumption of specific groups to health
outcomes. Research from Brazil® and Canada® indicates
that socio-economic differences in intake of ultra-processed
foods are present in low- and middle- income countries, but
not in high-income countries. However, studies from Norway
show socio-economic differences in food consumption (using
‘conventional  food ~classifications)™ and in health®.
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Studies investigating socio-economic differences in intake of
ultra-processed foods would therefore be of particular interest.

Conclusion

The present study indicates that Norwegian diets are
composed predominantly of ultra-processed products, which
account for 60 % of purchases and 50 % of food expenditure.
Sweet ultra-processed products alone account for every third
food purchase and a fifth of food expenditure. Drawing
on findings from other countries, such diets are likely
to be contributing to the rising rates of overweight, obesity
and related NCD. Based on evidence from the present
and previous studies, it is recommended to decrease the
consumption of ultra-processed products and increase the
consumption of meals prepared from minimally processed
foods and culinary ingredients. This should be promoted
through concerted policy efforts involving all sectors.
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