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Abstract

Background The consumption of ultra-processed foods (UPF) is increasing in many countries. Simultaneously,
there is a growing number of consumers that follow a vegetarian or vegan diet, many due to its possible positive
impact on sustainability and food waste. However, little is known about attitudes towards and experiences with UPF
among vegetarians and vegans. Thus, this study investigates vegetarians'and vegans'experiences with and attitudes
towards UPFs.

Methods We conducted semi-structured, individual interviews with 14 participants between September
and December 2021. The participants were from different areas in Norway. The data were analysed using a thematic
analysis by Braun and Clarke.

Results In general, participants appeared to have diverse knowledge of and divergent attitudes towards UPFs. How-
ever, participants mainly associated substitute products (e.g. meat substitutes, dairy substitutes) as UPFs. They appre-
ciated the increased availability of vegetarian and vegan UPF which made it easier for them to follow a plant-based
diet. They enjoyed the taste and consistency of vegetarian and vegan UPF. However, participants expressed concerns
about the effects that industrial processing has on the products’ nutritional content.

Conclusion This study indicated that there was a diverse knowledge of and various attitudes towards UPFs
among the participating vegetarians and vegans. Public information and guidelines about using UPF (e.g. meat
substitutes, dairy substitutes) in vegetarian and vegan diets are needed, as well as information about their possible
impact on health and sustainability.
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Introduction

There has been increased attention and a shift to more

plant-based diets (e.g. vegetarian, vegan) worldwide [1].

The vegetarian diet mainly consists of plant-based foods
*Correspondence: (i.e. cereals, vegetables, fruits, berries, legumes, nuts and
Lisa Garnweidner-Holme seeds), as the diet excludes meat. Whereas vegetarian
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type of plant foods being consumed [3, 4]. People may
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choose a plant-based diet for different reasons and moti-
vations (e.g. health, ethics, environmental, spiritual and
religion) [5]. Among all motivations for vegetarians, pri-
ority is often attributed to perceived health benefits [6].

Simultaneously, with the increased number of vegetar-
ians and vegans, there is a growing availability of indus-
trial substitute products (e.g. meat substitutes, dairy
substitutes), where a large share can be classified as being
ultra-processed [7]. Ultra-processed foods (UPF) have
become increasingly popular in both high- and mid-
dle-income countries [8, 9]. They are characteristically
energy-dense, fatty, sugary or salty [8], and generally con-
tain many added ingredients (e.g. sugar, salt, fat, artificial
colours, preservatives). They are mostly made from sub-
stances extracted from foods (e.g. fats, starches, added
sugars, hydrogenated fats) [10, 11]. The NOVA classifi-
cation categorises all foods and food products into four
groups according to the extent and purpose of the indus-
trial processing they undergo, which are (1) unprocessed
and minimally processed foods, (2) processed culinary
ingredients, (3) processed foods and (4) UPF [12]. A
high proportion of processed foods in general, includ-
ing UPFs, have been associated with eating patterns and
behaviours that might contribute to overweight, obe-
sity and non-communicable diseases (NCDs) [12-16].
According to nationwide food surveys assessing intake,
household expenses or supermarket sales, UPFs repre-
sent between 25% and 60% of total daily energy intake
in European countries [17]. In Norway, a recent cross-
sectional study of scanner data of food sales in grocery
stores, found that the share of expenditure of UPFs was
46,5% in 2019 [18]. The NOVA classification has been
criticised due to its too broad approach [19]. Previous
research has also shown that the NOVA classification is
confusing for consumers [20, 21]. An online study with
2,381 participants showed that most of the participants
described UPFs as being highly-processed products that
usually contain additives and other artificial ingredients,
stressing that they have low nutritional quality and are
unhealthy [22].

There is a growing consumption of UPFs by the popula-
tion that follows a vegetarian or vegan diet. This is sup-
ported by findings from a previous study, concluding that
the proportion of energy received from UPFs was signifi-
cantly higher for vegetarians (37% of total energy intake)
and vegans (39%) compared to meat-eaters (33%), being
driven by a higher consumption of plant-based meat and
dairy substitutes [7]. It is further discussed that a higher
intake of the ultra-processed substitute products might
reduce the potential health benefits of a plant-based diet,
having the same risk of developing health problems as
non-vegetarians [7]. However, 75% of non-vegetarians
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and people on plant-based diets have reported their self-
perceived health as good or very good [23].

Despite emerging knowledge on the motivation for a
vegetarian or vegan diet, less is known about vegetarians’
and vegans’ experiences with and attitudes towards UPFs.
Therefore, we aim to gain more knowledge about this
knowledge gap in the present study.

Materials and methods

Sampling and participants

We conducted individual interviews with 14 participants
between September and December 2021. They were
recruited based on the following inclusion criteria: defin-
ing themselves as a vegetarian/vegan, over 18 years old,
primarily responsible for purchasing and cooking food
in their home and have not studied and/or not studying
nutrition. The participants were purposive recruited by
spreading information about the study on the internet
and social media (i.e. OsloMet website, closed groups
for vegetarians and vegans on Facebook, and on social
media of Mills AS). Participants themselves contacted
the researchers. A snowball sampling was later used for
further recruitment by asking the participants to spread
information about the study to friends and family who fit
the inclusion criteria.

Data collection

We developed a semi-structured interview guide (see
supplementary file 1). Some adjustments were made in
the interview guide after being tested in the pilot inter-
view. We ended up presenting the definition of UPFs in
all the interviews, along with explaining general infor-
mation, examples of UPFs, and the other food process-
ing categories, as retrieved from the NOVA classification
[12]. The final interview guide consisted of five main top-
ics based on the study’s research questions (see supple-
mentary file 1). As a result of Covid-19, all the interviews
were conducted digitally over Zoom. The interviews were
audio recorded using the application, Nettskjema-Dik-
tafon [24]. Interviews were transcribed sequentially and
verbatim by a member of the research team to preserve
as much of the information as possible [25]. None of the
participants asked to read the transcripts. The Norwe-
gian Centre for Research Data (NSD: 950399) approved
the study and it was conducted in accordance with both
NSD and OsloMet’s ethical research guidelines. All par-
ticipants gave informal, oral consent to be interviewed
and for the interviews to be audio recorded and used for
research purposes and publication. Our study was con-
ducted in accordance with the Consolidated Criteria for
Reporting Qualitative Research (COREQ) guidelines as a
tool to report important aspects of the process [26].
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Analysis

The analysis was guided by thematic analysis [27]. Inter-
views were analysed inductively and consisted of six
steps. First, the first author (JH) read through the tran-
scripts from the interviews to become familiar with the
data. Second, JH generated the initial codes based on
phrases that were relevant to the study (e.g. related to
vegetarians’ and vegans’ knowledge of UPFs). LGH and
JH discussed the codes. Third, JH sorted different codes
into potential sub-themes based on similarity, and then
further into temporary main themes. Fourth, LGH
reviewed the themes by overlooking and discussing them
based on their relevance. Irrelevant themes were dis-
charged. In addition, some new themes were created or
combined. Fifth, JH, LGH and MM defined and redefined
the themes. Sixth, JH wrote down the final result from
the data. JH used NVivo (X9) to identify and organise
the data into codes. All authors discussed the potential
themes and sub-themes.

Results

Table 1 provides the characteristics of the participants in
our study. They varied in terms of gender, age, education,
residence and years since committing to a vegetarian or
vegan diet. 5 participants had been vegetarian/vegan for
less than 5 years, 6 for less than 10 years and 3 were veg-
etarian for more than 10 years.

Table 2 summarises the main themes and sub-themes.

Table 1 Characteristics of the participants
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Experiences with UPFs

In general, it is important to mention that participants
mainly perceived substitutes (e.g. meat substitutes,
dairy substitutes) as UPFs. Several participants experi-
enced availability and convenience as the main reasons
for purchasing and eating UPFs. They experienced that
these products work as an easy solution, in general,
and in situations where there are no better alternatives.
Even though time being vegan/vegetarian did not influ-
ence participantsee experiences and attitudes towards
UPFs, especially participants who had been vegetar-
ian for more than 10 years experienced the selection of
vegetarian food improving, as illustrated by the follow-
ing statement of a participant who had been vegetarian
for 9 years:

“(...) I would rather not buy it, but sometimes they
have no better alternative (...)” (Female, 41-45 years
old, vegetarian).

All participants outlined that the increased availability
of ultra-processed vegetarian and vegan food makes it
easier to eat a plant-based diet overall. Some also men-
tioned that the majority of vegetarian and vegan UPFs are
substitute products (e.g. meat and dairy replacements),
which are processed to some extent:

“It has increased a lot in recent years. When I
started eating vegetarian... About ten years ago,
it was very difficult (...) It was much harder to get

Participant Gender Age Education Residence Diet Years being vegetarian or vegan
diet
1 Female 46-50 University Rural Vegetarian 10
2 Male 26-30 University Suburban Vegetarian 10
3 Female 36-40 University Urban Vegetarian 7
4 Female 21-25 University Urban Vegetarian 6
5 Female 51-55 University Suburban Vegetarian 9
6 Male 41-45 Tertiary voca- Rural Vegetarian 6
tional education
7 Male 36-40 Upper second-  Rural Vegan 4
ary school
Female 21-25 University Rural Vegetarian 3
Female 41-45 University Rural Vegetarian 9
10 Male 31-35 Upper second-  Urban Vegan
ary school
1 Female 51-55 University Urban Vegetarian
12 Female 21-25 Upper second-  Rural Vegan
ary school
13 Male 46-50 Tertiary voca- Suburban Vegan 8
tional education
14 Male 36-40 University Urban Vegetarian 14
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Table 2 Main themes and sub-themes
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Main themes

Sub-themes

Experiences with UPFs

Diverse knowledge of UPFs

Attitudes towards UPFs

Reasons for purchasing and/or eating UPFs

Increased awareness about food and sustainability
because of vegetarianism and/or veganism

@ Experience that UPFs work as an easy solution for eating vegan/vegetarian).
@ Experience that they buy and eat UPFs in situations where there are no better alternatives.
@ Experience that the selection of vegetarian and vegan food has improved.

@ Had knowledge of UPFs before agreeing to participate in the study

@ Had little or no knowledge of UPFs before agreeing to participate in the study

@ Had knowledge of the existence of categorisation within the processing of food

@ Had little or no knowledge about the existence of categorisation within the processing
of food

@ Wants to eat as little UPFs as possible, as they experience getting sick from it

@ Wants to eat as little UPFs as possible, but finds it difficult to avoid

@ Associates UPFs with something negative based on processing and content

@ Believes that vegetarian and vegan UPFs make it easier for the consumer to eat more plant-
based diet.

@ Believes that vegetarian and vegan UPFs like legumes (such as lentils, beans, etc.) are good
sources of protein.

@ Believes that vegetarian and vegan UPFs can substitute animal products in both flavour
and consistency.

@ Believes that vegetarian and vegan UPFs are often processed.

@ Believes that vegetarian and vegan UPFs are healthier than the comparable products of ani-
mal origin.

@ Believes that UPFs can contribute negatively to food waste and sustainability based on pro-
cessing and content.

@ Believes that UPFs can contribute positively to food waste and sustainability based on pro-
cessing and content.

@ Eats UPFs because of the taste.

@ Eats UPFs because it is convenient.

@ Eats UPFs more often when time is an issue.
@ Eats UPFs more often in social contexts.

@ Experienced an increased awareness of their own diet after becoming a vegetarian.
@ Experienced an increased awareness regarding being a consumer after becoming a vegan.

products before. Now I can go to almost any store,
and I always find something” (Female, 46—50 years
old, vegetarian for 10 years).

Diverse knowledge of UPFs

We asked participants about their knowledge of UPF
before agreeing to participate in the study. Some of the
participants had little or no knowledge of UPFs, as exem-
plified in the following statement:

“No, I haven’t heard that expression” (Male, 36-40
years old, vegan for 4 years).

Also, participants who had been following a vegan/veg-
etarian diet for more than 5 years had little knowledge
about UPFs. One participant who has been vegetarian for
two years told that she just recently has heard about the
term ultra-processed food in general: while for others,
they learned about them in past years:

“Yes. I think. I don’t know exactly when the word
appeared to me, but I haven’t known about it for
too long. Maybe one or two years?” (Female, 21-25
years old, vegetarian).

Participants had sometimes heard about different cat-
egories of processing, primarily unprocessed, processed
and ultra-processed.

Attitudes towards UPFs

Participants had divergent attitudes towards UPFs.
Negative attitudes were related to industrial processing
and the products’ nutritional content. One participant
believed that industrial processing could cause nega-
tive health consequences due to overeating and obesity.
Other participants believed that UPFs, in general, were
processed to such an extent that it is hard to recognise
the raw materials on which they are based.

“(...) So the products are processed in a way that
it’s hard to recognize the raw materials they're
based on (...)” (Female, 51-55 years old, vegetar-
ian for two years).

Several participants mentioned different reasons for
avoiding UPFs. One participant said that she was feel-
ing sick from eating too much UPFs, while another said
that it was hard to avoid in a community where most of
the available food was ultra-processed:



Haneberg et al. BMC Nutrition (2024) 10:121

“(..) It’s not something we eat a lot of, but it’s
almost impossible to avoid in today’s society where
a lot is ultra-processed” (Female, 36—40 years old,
vegetarian for 8 years).

The participants who had a more positive attitude
towards UPFs acknowledged that vegetarian and vegan
UPFs made it easier for them to eat more plant-based
foods. Other participants mentioned how vegetarian
and vegan UPFs based on legumes functioned as a good
source of protein, and overall, might be healthier than
comparable products of animal origin:

“(...) I think it’s very good that there are easy ways
to do it, especially for those who down’t have much
knowledge and can just go to the store and find
something simple and fast (...) I'm glad that there
are offers that make it easy for everyone to choose
(-..)” (Male, 36-40 years old, vegan for 4 years).

Others, independent of how long they have followed a
vegan/vegetarian diet, enjoyed the taste and consistency
of vegetarian and vegan UPFs. They also reflected on how
UPFs may affect food waste and sustainability, both posi-
tively and negatively. Some questioned how sustainable
the content and processing of these products were:

“(...) They send the food across land and oceans. And
when a product is that processed and consists of that
many ingredients, I doubt that all the ingredients
and processes are done locally (...)” (Female, 46—50
years old, vegetarian for more than 10 years).

According to the remaining participants, UPFs could
contribute positively to the shelf life of these foods in
comparison to whole foods, which potentially could
reduce food waste:

“(...) But in relation to that, one would think that
UPFs will result in less food waste than just fresh
ingredients and that because the store always is
dependent on the fresh ingredients being sold (...)
You don’t have to throw away UPFs as often. They
have a long shelf life (...)” (Male, 31-35 years old,
vegan for two years).

Reasons for buying and/or eating UPFs

The participants mentioned different reasons for buy-
ing and/or eating UPFs independently on how long the
have been vegan/vegetarian. Some bought and ate UPFs
owned to good taste and convenience. Others had the
impression that the general consumer mainly chooses
UPFs because they prefer the given consistency and taste
and because they are familiar with this type of food. A
participant confirmed this:
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“(...) And because it tastes good. It reminds me of
chicken, as an example, which is a flavour I don’t get
otherwise. There are a lot of legumes and tofu in the
vegetarian diet, and I don’t think it’s similar to the
products I do miss (...)" (Female, 21-25 years old,
vegetarian for 6 years).

Other participants mentioned that they were eating
UPFs more often in certain situations, for example, in
social contexts and when time is an issue:

“I think it might be when we’re going out to eat and
so on... If I'm going out to eat with friends. We often
go out to eat somewhere where everyone can find
something, even though I preferably would avoid it.
But it seems to me that most of the people like the
most processed foods (...)” (Female, 21-25 years old,
vegetarian for 3 years).

Increased awareness about sustainability

because of vegetarianism and/or veganism

Especially participants who recently (<3 years) had become
vegan/vegetarian were concerned about the sustainability
of UPF. They reflected upon how they gained an increased
awareness about sustainability because of vegetarianism
or veganism. Some experienced an increased awareness of
their own diet and the effects of being a consumer:

“(...) Also, before I turned vegan, but I must admit
that veganism has affected many aspects of my life.
For example, recycling as much as possible, using as
little plastic as possible in general, not buying things
I don’t need and so on (...)" (Male, 31-35 years old,
vegan for two years).

Discussion

Participants in this study appeared to have diverse knowl-
edge of and attitudes towards UPFs. In discussing our
results, we focus on UPFs in the form of substitute prod-
ucts (e.g. meat substitutes, dairy substitutes), because
participants mainly mentioned these types of products
when we asked them what they perceived as UPFs. In line
with previous research among omnivore consumers [22],
most participants had heard about different categories of
processing foods, primarily unprocessed, processed and
ultra-processed. For a few participants, the presenta-
tion on categorising UPFs was new. In line with previous
research, a practical and simple way to identify UPFs is by
searching for ingredients and additives that are not com-
monly used in kitchens (e.g. high-fructose corn syrup,
hydrolysed proteins) or classes of additives designed to
make the final product palatable or more appealing (e.g.
flavours, colours, thickeners) [28].
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For several participants, availability and convenience
were the main reasons to purchase and eat UPFs. A
cross-national study looking at the perceived importance
of food choice motives found that convenience and taste
were some of the main reasons underlying food choices
[29]. On the other hand, there has been a significant
decrease in consumers who say that preparing food needs
to be quick and simple, and an increasing number who
say that they value fresh, unprocessed ingredients [30].
Hence, it appears to be important to provide vegetarians
and vegans with knowledge about how to easily prepare
meals with whole foods and minimally processed foods.

All participants felt that the selection of vegetarian and
vegan food had improved and that the rise in both selec-
tion and availability made it easier to eat a plant-based
diet overall. In line with the total increased consumption
of UPFs [8, 17], there has been a growing interest in plant-
based substitute products [31-33]. As a result, the avail-
ability and convenience of these products have improved
[31, 32, 34]. The availability of vegetarian food products is
one of the factors that help vegetarians and vegans main-
tain their diets [35]. Varela et al. [36] found that many
consumers perceive industrial products (e.g. meat and
dairy substitutes) as highly processed. Although plant-
based substitutes may provide a higher intake of recom-
mended food groups, the nutritional components of the
products on the market vary [37], and so a large amount
of these can be classified as ultra-processed [7]. This is in
line with a French cross-sectional study by Gehring et al.
[7], who found that a sample of vegetarians and vegans
took a higher proportion of energy from UPFs than meat-
eaters, where the consumption of plant-based substitutes
played a part [7].

Participants had divergent attitudes towards UPFs.
Negative attitudes were related to industrial processing
and the products’ nutritional content. In general, UPFs
have unfavourable nutrient profiles and several other
characteristics linked to negative health outcomes [11,
13, 14, 38, 39]. An American study found that the ultra-
processed diet caused increased ad libitum (i.e. as much
or as often as desired) energy intake and weight gain. This
was even though the diets were matched for presented
calories, sugar, fat, fibre and macronutrients [40]. In con-
trast to these studies, we have to consider that our partic-
ipants were asked about vegetarian and vegan UPFs, the
content of which might be more nutritious than meat-
based UPFs.

Some participants mentioned different reasons for
avoiding eating UPFs. Participants mentioned that they
were feeling sick from eating too much of it and that it
was hard to avoid in a community where most of the food
available was ultra-processed. A series of major differ-
ences between vegetarians’ and vegans’ food and eating
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behaviours based on individuals’ motivations (e.g. health,
ethics, environment) has previously been identified [35].
A Canadian survey examining food choices, motivations
and dietary identity [41] found that, among the group
unlikely to purchase meat substitutes, the main reasons
were the food being “too processed” and “high in sodium”
[42]. Different motivations can result in different food
choices; hence, it would be wrong to assume that they
all are heavy users of substitute products and UPFs, in
general.

Participants believed that vegetarian and vegan UPFs
made it easier for the average consumer to eat more
plant-based foods. Looking into millennials’ consump-
tion of and attitudes toward plant-based meat alterna-
tives in Finland, Knaapila, Michel and colleagues [43]
found that women on average had more positive asso-
ciations with plant-based substitute products than men.
Further, the study confirmed that vegetarians and vegans
reported positive associations with meat substitutes
more frequently than others [43].

For some participants, taste and consistency were the
main reasons for purchasing and eating vegetarian and
vegan UPFs. Gehring et al. [7] found that people who
recently started a vegetarian or vegan diet were more
likely to eat more UPFs than those who became a vege-
tarian or vegan long ago. We did not find that the dura-
tion of being vegan/vegetarian did influence participants
experiences and attitudes towards UPFs. Also, in this
study, participants valued the consistency and taste of
vegetarian and vegan UPF which was similar to meat-
based products [7]. This is supported by a Dutch study
by Hoek et al. [44] that investigated food-related lifestyle
and health and found that vegetarians and vegans use
substitute products as a way to abandon animal products
[44]. Animal products play an important role in many
people’s food cultures, and plant-based substitute prod-
ucts can therefore make it easier to begin a vegetarian or
vegan diet [3].

Among the participants, there were also perceptions
regarding how UPFs affect food waste and sustainability
related to climate change. Some participants questioned
how sustainable the content and processing of UPFs was,
while others believed that these products could poten-
tially reduce food waste based on their shelf life in com-
parison to whole foods. According to a cross-sectional
qualitative survey investigating consumers’ perceptions
of healthy and sustainable diets by Van Loo et al. [45],
a plant-based diet is, in general, associated with being
“healthy” and “sustainable” [45]. Marketing strategies for
plant-based substitute products take advantage of this by
highlighting the nutritional benefits of the plant-based
ingredients in the product [7]. Varela et al. [36] found
that many participants seem to find a conflict between
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health and sustainability in these products, particularly
meat and dairy substitutes [36]. Industrial processing is
discussed regarding its harm to the environment [12].
Still, some are relating the industrial processing of UPFs
with shelf life extension [22].

Some participants mentioned that they were eat-
ing UPFs more often in certain situations (e.g. in social
contexts and when time is an issue). Concerning social
contexts, Hoek et al.[44] found that vegetarians seem
to prefer eating with friends [44] and might, as a result,
be more open to consuming UPFs in social contexts.
In addition, a British study evaluating the association
between eating context patterns and consuming UPFs
[46] found that eating with friends in food outlets or at
a friend’s house was associated with higher daily con-
sumption of UPFs. A previous British study supports this
finding, reporting that energy intake increased by 18%
when eating with friends [47]. Issues related to time are
often taken into account as a criterion for convenience.
People nowadays are generally searching for convenience
foods more often and may be more likely to consume less
healthy foods, such as substitute products that are ultra-
processed [48].

In our study, especially participants who had been
vegan/vegetarian for less than five years were concerned
about the sustainability of UPF. According to a Norwe-
gian study on vegetarianism [2], the most common rea-
son (71%) for having a vegetarian diet was the positive
effects on the climate and environment. This is supported
by a Korean review on meat analogues as a future food
[49], reflecting on how the most significant interest in
substitute products is not due to the increased number
of vegetarians and vegans, but is driven by the consumers
concerned about healthy foods and a sustainable envi-
ronment. Clark et al. estimated the environmental impact
of 57,000 food products [50]. The study shows a tendency
for more nutritious foods to be more environmentally
sustainable, and that like-for-like substitutes can have
highly variable environmental and nutritional impacts
[50]. As many consumers find a conflict between health
and sustainability in UPFs, the exposure to more and new
products based on legumes, grains and cereals, not based
on imitating meat, could promote the transition to more
sustainable and healthier diets [36].

Study limitations

This study was conducted with a small sample size, which
is typical of qualitative studies [51]. The study focused on
vegans/vegetarians experiences with UPM, hence, results
cannot be compared with similar studies among omni-
vores. Recruitment via the Internet and social media might
have included participants who were already interested in
UPE. As a result of Covid-19, all interviews were conducted
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via Zoom, which might have affected the natural commu-
nication between the participant and the interviewer.

Conclusion

This study indicated that there was a diverse knowledge of
and various attitudes towards UPFs among the participat-
ing vegetarians and vegans. Public information and guide-
lines about using UPF in vegetarian and vegan diets are
needed, as well as information about their possible impact
on health and sustainability.
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