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Abstract

Background: ‘Food variety’ is a key term that is frequently used in dietary guidelines around the world. Consuming
a variety of foods – be it within a meal, across meals, or as part of the whole diet – is one factor that has been
shown to increase food intake. However, little is known about consumer understanding of variety, and this may be
a potential barrier to the success of dietary guidelines in today’s ‘obesogenic’ environment. This research sought to
explore 1) consumer recognition of different forms of variety, and 2) consumer definitions of variety.

Methods: In an online study (N = 240), participants were asked to discuss a range of photographs depicting
different forms of variety, and to directly define the term ‘food variety’. They were unaware of the research
aim.

Results: Using a mixed methods approach, directed content analysis of these data showed that individuals
referenced multiple forms of variety in the presence of food photographs. However, when asked to define
variety, participants tended to only discuss variety in the context of the whole diet.

Conclusions: These findings emphasise a need to educate consumers about variety to encourage adherence
to dietary guidelines and help consumers better manage their own food intake.
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Background
‘Food variety’ is a key term that is frequently present in
dietary guidelines around the world [1, 2]. Food variety
is essential for ensuring adequate human nutrition [3]
and is a key driver of food intake [4]. Moreover, greater
dietary variety of ‘energy-dense or non-recommended’
foods is also associated with increased body adiposity
and overweight [5, 6]. Despite these influences of food
variety on our health, little is known about consumers’
understanding of this concept [7].
Food variety is a concept that is thought to be poorly

defined, even within the research literature [7]. A recent
review has identified the predominant features that
should be considered when defining variety [7]. First,

consistent with a previous taxonomy of variety [8], it is
suggested that variety should be defined by period; dif-
ferent foods can be consumed as part of the overall diet,
different foods can be included in meals consumed
within or across days, and different foods can be eaten
within a single eating session. Second, the characteristics
that constitute variety should be identified; variety may
be defined as consuming foods from between or within
food groups, as consuming foods that vary in energy or
nutrient density, or as consuming foods that differ in
their sensory characteristics. For this reason, Raynor and
Vadiveloo also identify that variety can refer to a single
food item if it consists of a combination of different sen-
sory characteristics [7]. The prevailing view is that var-
iety in the forms described above disrupt the process of
sensory specific satiety, the gradual decline in food palat-
ability that occurs for an eaten food relative to uneaten
foods, as a consequence of habituation [9–12].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: rochelle.embling@outlook.com
1Department of Psychology, College of Human and Health Sciences,
Swansea University, Swansea SA2 8PP, UK
Full list of author information is available at the end of the article

Embling et al. BMC Public Health         (2020) 20:1449 
https://doi.org/10.1186/s12889-020-09548-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-020-09548-x&domain=pdf
http://orcid.org/0000-0001-9850-9603
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:rochelle.embling@outlook.com


Given the lack of clarity around the term food variety
in the research literature, we suggest that the clarity of
the consumer understanding of this term is considered,
especially when it is prominent in global dietary guide-
lines [1, 2]. Indeed, research suggests that consumers are
uncertain of specialised terms present in advice relating
to food choice, weight, and serving size recommenda-
tions, including ‘variety or balance’ [13]. For example, in
one study, individuals often mentioned phrases present
in dietary guidelines when asked to discuss health cam-
paigns (e.g. ‘5-a-day’), but they were uncertain about
how to follow advice in their own diet [14]. Moreover,
prior research suggests that the consumer perception of
variety differs to conceptualisations of variety in the lit-
erature. For example, studies have reported poor associ-
ations between the presence of components used to
quantify variety within a meal – such as food groups,
colours, and shapes - and participants’ subjective ratings
of variety [15, 16]. This is despite evidence that individ-
uals seem to have few difficulties identifying individual
components of variety. For instance, participants were
able to correctly categorise mixed dishes into food
groups in one study [17], and participants referred to
variety as a reason for consuming more chocolate when
it consisted of multiple colours [18]. Individuals have
even been shown to ‘anticipate’ the variety effect when
selecting the courses of a hypothetical meal designed to
constitute variety [19].
It is unclear why this mismatch between findings ex-

ists, therefore in this mixed methods study we aimed to
gain a deeper nuanced understanding of consumer per-
ception of food variety. We gathered text responses via
an online questionnaire to determine 1) whether con-
sumers were able to recognise different forms of variety,
and 2) how consumers explicitly defined food variety.

Method
Participants
Participants (N = 240) were recruited online via Swansea
University’s participant subject pool, social media, survey
sharing platforms (e.g. ‘Survey Circle’), and the online
participant database ‘Prolific’ [20]. Following guidelines
by Tran, Porcher, Falissard, and Ravaud [21], it was esti-
mated that 150 responses to the online survey were re-
quired to reach data saturation, and data collection was
stopped after 357 responses had been recorded, to ac-
count for unusable data (e.g. where participants did not
complete open-ended questions about variety and where
duplicate responses were identified for the same partici-
pant). Participants were included if they lived in the UK,
had self-assessed normal/corrected-to-normal vision,
and were 18 years old or older. They were excluded if
they had studied eating behaviour as part of a final year
Undergraduate or Masters course module. They were

also excluded if they had a current or historical diagnosis
of eating disorders. See Supplemental Fig. 1 for a partici-
pant flowchart. Participants were compensated for their
time with a payment of £2.50 via Prolific (in line with
their guidelines on ethical payment of participants) or
course credit on the local subject pool. No other com-
pensation was given. Written informed consent was ob-
tained from all participants. The study was approved by
the Department of Psychology Research Ethics Commit-
tee, and data collection and analysis methods were pre-
registered with the Open Science Framework (OSF [22];
). This research is reported in line with the Standards for
Reporting Qualitative Research (SRQR) guidelines [23];
see the supplementary materials (‘Additional file 1’) for a
checklist.

Stimuli
Participants were presented with photographs to encour-
age the ‘spontaneous’ recognition of each form of variety
that was identified in the literature (see Table 1 for de-
tails of photographs used). Where relevant, information
that would allow participants to identify a specific outlet
used was removed from images (e.g. supermarket logos,
store signs). All foods and products shown in photo-
graphs were chosen on the basis that they would be fa-
miliar to UK consumers. Where relevant, foods were
photographed on a white dinner plate against a white
background from a top-down view using a high-
resolution digital camera, and similar portions of foods
were presented in each series of images. All photographs
were edited using Microsoft Photos for Windows 10 and
PhotoScape v3.7. All photographs were approximately
210 × 297 mm and displayed in colour.

Procedure
Participants were directed to complete the study on Qual-
trics. Participants were informed that the aim of the re-
search was to “understand the factors that influence food
choices in the supermarket”. They were presented with an
information sheet and completed a consent form. Partici-
pants were then presented with each series of photographs
in turn. They were asked to describe and compare the
photographs in each series, and to justify their food prefer-
ences and expectations about their liking and the expected
fullness of foods. After all food photographs had been dis-
played, participants were asked to directly define ‘food var-
iety’. After completing the main portion of the study,
participants provided demographic information including
their age, gender, ethnicity, and occupation. Following
Gatzemeier, Price, Wilkinson, and Lee [24], to characterise
the sample, participants also completed the three-factor
eating questionnaire-R18 (TFEQ-R18) as a measure of
general eating habits [25]. Height and weight were self-
reported. At the end of the study, participants were asked
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to “please tell us what you think the aim of this experi-
ment to be” and provided with an opportunity to answer
in an open-text field to evaluate potential demand aware-
ness, before they were presented with a debrief form. The
study was completed in approximately 30min.

Data analyses
Qualitative coding and analysis
In order to capture whether participants’ recognition of
variety aligned with existing ideas about the topic from
the research literature, we used directed content analysis
to code qualitative data [26]. This allowed us to consider
the consumer perspective on variety through the lens of
the research literature, whilst still retaining some flexi-
bility in our approach to code relevant data into new
categories outside of a pre-existing framework (in this
case, the categories of variety identified in past research).
A formative categorization matrix was created and
agreed upon by the first and last author before data ana-
lysis began. Generic categories were deduced based on

the different forms of food variety that were identified in
the extant literature. A theoretical definition of each
form of variety was developed and a set of coding rules
was specified to guide the analysis and improve objectiv-
ity when coding. Following Raynor and Vadiveloo [7],
we focused here on distinguishing categories of variety
by period. As such, we identified six distinct subcategor-
ies of variety. In the context of the whole diet, we distin-
guished the availability of different varieties and brands
for a single food item [27] and the consumption of dif-
ferent foods across or within food groups [5] as subcat-
egories of variety. In the context of having variety across
meals, we distinguished the consumption of different
foods as part of a single eating session (i.e. breakfast,
lunch, dinner, or snacks) or multiple eating sessions as a
subcategory of variety [28]. In the context of a single eat-
ing session, we distinguished the presence of different
foods across the successive courses of a meal [4, 29], dif-
ferent food components as part of a single course [30],
and a combination of different sensory characteristics

Table 1 Summary of topics to be explored using each series of photographs

Seriesa Photographs presented Topic b Survey questions

1 Supermarket Aisles displaying snack foods Recognition of the availability of different brands and
varieties for a food item.

How would you describe the
setting in each of these
images?

What comparisons can you
make between these images?

2 Main meals (chicken chow mein, paella) Recognition of across-meal variety (when having
meals in a single day), and recognition of within-
meal variety (when having a first and second course)

Please select the two meals
that you would prefer.

Desserts (lemon tart, vanilla cheesecake)
Please explain why you have
chosen these two meals.

3 Main meals with a varied proportion of the same
two foods (fries and salad)

Recognition of within-meal variety (when having a
combination of different foods within a single
course)

What comparisons can you
make between the images?

4 A ‘low variety’ savoury food (margherita pizza) Recognition of within-meal variety (when having a
combination of different sensory components within
a single food item)

Which of the meals/foods
would you prefer? Why?

A ‘high variety’ savoury food (Mediterranean
vegetable pizza) Which of the meals/foods

would you expect to be more
filling? Why?5 A ‘low variety’ sweet food (vanilla cheesecake) Recognition of within-meal variety (when having a

combination of different sensory components within
a single food item)A ‘high variety’ sweet food (chocolate, toffee &

honeycomb cheesecake)
Which of the meals/foods
displayed above would you
expect to like more? Why?

6 Single product consisting of assorted chocolates
presented with two labels c; a ‘low variety’
description on packaging (‘Chocolates’), and a ‘high
variety’ description on packaging (‘Caramel chocolate
buttons and milk chocolates with soft toffee, soft
caramel, crisp biscuit and cereal centers’)

Recognition of variety within a single food item from
an ingredient-focussed product description

Which label makes the food
sound most appealing to
you? Why?

Which label makes the food
sound more filling to you?
Why?

Which label is most likely to
draw your attention to the
product? Why?

a Photographs were presented to participants in distinct series, i.e. participants would discuss the images in series 1 before moving on to discuss the images in
series 2
b Though photographs were chosen with a specific subcategory of variety in mind, it was expected that participants would naturally include other categories of
variety that were related to the image shown in responses
c The same product was shown in both photographs
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within a single food item [18, 29] as subcategories of
variety. See the supplementary materials (‘Additional file
1’) for full definitions and coding rules for each category
included in the formative categorization matrix.
In line with this approach, responses to each question

were thoroughly read, and all statements from partici-
pants that were relevant to the subject matter were se-
lected and given preliminary codes. Codes were then
grouped according to their meanings, similarities and
differences, and sub-categorised. Broader themes were
identified using an inductive approach. All data was
anonymised from the outset.

Quantitative analysis of frequency of codes
The number of participants that recognised each form
of variety within broader themes was recorded to allow
for a quantitative description of the occurrence of
themes. To enhance trustworthiness, an independent re-
searcher coded a random sample of statements using the
formative categorisation matrix (they assigned prede-
fined categories of variety to approximately 10% of all
statements recorded). Following McAlister et al. [31],
inter-rater reliability was calculated as the number of
agreed codes divided by the total number of codes
assigned to statements and converted to a percentage.
Disagreements based on interpretations of predefined
categories were discussed at intervals and coders reas-
sessed statements independently. Agreement was found
in 81% of cases. Where changes to the codebook had
been decided as a result of discussions, coding for all
data was adjusted where necessary, for both qualitative
and quantitative analyses.

Pilot study
Before collecting data for the main study, a pilot study
(N = 22) was conducted to test the feasibility of this
qualitative approach (see materials on the OSF for a de-
scription of data collection and analysis methods, and re-
sults of the pilot study [32];).
A series of six semi-structured focus groups, consisting

of 2–5 participants, were conducted at Swansea Univer-
sity between November 2018 and February 2019. Follow-
ing the same procedure as the main study, participants
were unaware that the topic of discussion was ‘food var-
iety’, food photographs were used as prompts to encour-
age the ‘spontaneous’ recognition of each form of variety
that was identified in the literature, and participants
were asked to directly define ‘food variety’. Using di-
rected content analysis and the framework described
above, results showed that participants’ discussion of the
topic was consistent with categories recognised in the
research literature when presented with food photo-
graphs. These preliminary results support the use of the
formative categorisation matrix that we developed, as

well as the stimuli and questions that we selected; state-
ments referring to variety were captured by predefined
categories, and no additional categories were identified.
As such, we moved forward with this approach in the
main study, and recruited a significantly larger sample.

Results
Participant characteristics
Participants included 138 females and 102 males; for 1
participant, their identified gender was not assigned at
birth. Gender was unknown for 2 participants. See the
supplementary materials (‘Additional file 1’) for details
of location, ethnicity, and occupation. Mean scores on
subscales of the TFEQ-R18 were comparable to the lit-
erature, falling just below the midpoint of each subscale
[24, 33]. Most participants seemed to be unaware of the
study aims; when reporting their beliefs about the aim of
the study, five participants made a general reference to
food variety, and one participant referred to an interest
in defining variety. See Table 2.

Main results
Directed content analysis showed that participants re-
ferred to six predefined categories of variety identified in
the literature when presented with food photographs;
dietary variety, brand variety, across-meal variety, variety
between courses, variety within a single course, and var-
iety within a single food. We also identified four broader
themes relating to the context in which variety was
recognised using an inductive approach; participants
spontaneously referenced variety in food photographs,
participants justified their food choices with reference to
variety, participants justified their food expectations with
reference to variety, and participants defined variety in
accordance with our predefined categories. Consistent
with the SRQR guidelines [23], these themes are dis-
cussed with reference to quotes from participants (par-
ticipant IDs are given in brackets), and frequencies of
themes. For an example of the data coding process, see
Table 3.

Table 2 Sample characteristics (N = 240)

Demographics Range M (SD)

Age (years) 18–82 28.5 (12.2)

BMI (kg/m2) 16.3–40.7 24.4 (4.8)

Restraint a 0.0–88.9 39.8 (20.4)

Uncontrolled eating a 3.7–100.0 45.9 (18.8)

Emotional eating a 0.0–100.0 44.4 (26.9)
a Subscale score of the TFEQ; calculated by summing coded items for the
respective subscale and transforming raw scores to a 0–100 scale (((raw score
− lowest possible raw score)/possible raw score range) × 100)
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Theme 1 – spontaneously referring to variety
90% of participants referred to the presence of different
ingredients and sensory characteristics within foods -
such as different toppings, layers, flavours, colours, and
textures - and emphasising these features on a product
label seemingly increased the appeal of a product. Refer-
ences also often related to the presence of brand variety
in supermarket aisles, as 68% of participants drew atten-
tion to branding and marketing features that differed be-
tween products. For instance, participants highlighted
the different products and varieties of a product (relating
to flavour) available within brands, and commented on
differences in the organisation and packaging of prod-
ucts relating to price, colour, shape and portion size be-
tween brands.

P72: Image 435 is more colourful and appetising to
look at. There's variety and flavour on that pizza, in
comparison to image 127 that just appears bland
and unappetising.

P58: First of all two pictures are sweet snacks, choc-
olates. They have all the good brands together and
stock different flavours of the same brands just as
the savoury, crisps shelves. However, on photo 081
compared to 295, there is not much colour for the
crisps and more colour can be seen in the chocolate
shelves.

In contrast, relatively fewer references were made to
other categories of variety. Relating to dietary variety,
16% of individuals referred to broader differences be-
tween food items (e.g. ‘savoury versus sweet’ or ‘crunchy
versus chewy’), the nutritional value of foods (e.g. high
in sugar, salt and fat), or generally categorised items into
a single group (e.g. ‘junk food’). Relating to variety

within a single eating session, 8% of participants com-
mented on the number of different colours, textures,
foods, nutrients and ingredients included within a single
course, whilst just 0.5% of participants mentioned variety
across multiple courses.

P115: All items come out of the ground, vary in
colour and texture, depending on how the chips
are cooked picture 621 may not be as healthy to
eat as 991.

P183: 819, 420 and 337 are healthier but they also
only give an impression of healthiness because they
are not nutritionally balanced. […] Something else
would need to be added to make the meal satisfying
(ie you won't feel hungry again very shortly after-
wards) and also more nutritionally sound. It is also
not very appealing to the eye as it is all the one
colour, and therefore does not particularly whet the
appetite.

Theme 2 – justifying food choices with reference to variety
When asked to justify their preferences for meals and
foods displayed in images, the majority of participants
referred to variety within meals. When choosing mul-
tiple courses, 54% of participants justified their choice
with reference to variety; they often wanted and ex-
pected to have ‘a savoury followed by sweet course’, a
main and dessert course, different flavours across
courses, or simply different foods between courses. 74%
of participants also preferred variety within a single
course. In relation to variety within foods, 78% referred
to variety when justifying their preference for one food
or another; whilst some participants preferred a combin-
ation of different sensory characteristics and compo-
nents within a food, others preferred to eat ‘plain’ or

Table 3 Example of coding for themes using a categorization matrix in the main study

Meaning unit Summarized meaning unit Codes Predefined
category of
variety

Theme

“162 and 215 contains chocolate, although 162 contains a
wide variety, while 215 contains mainly one brand.” (P9)

Variety of brands available Differences in
brand/ product
availability

Brand variety Spontaneously
referring to variety

“I’d prefer to eat savoury food first and then sweet food.
The savoury meal I chose looked the most appealing and
the sweet food I [chose] looked the best.” (P37)

Preference for having savoury
then sweet across meals

Preference for
variety across
meals

Across-meal
variety

Justifying food
choices with
reference to variety

“435 it has a lot more going on lots of colors and textures
which seems like it would be more filling” (P100)

Food more filling with more
textures/colours

Variety in a food
influences
expected fullness

Variety
within a
food

Justifying food
expectations with
reference to variety

“I would define ‘food variety’ as a mixture of food groups;
so having a balanced amount of each individual food
[group] (e.g. carbohydrates, fats, dairy and vegetables etc.)
but also different types of food within each food group; for
example, take carbohydrates, not just eating bread but also
pasta, rice and potatoes etc.” (P47)

‘Food variety’ is having a
balanced diet of foods
belonging to different food
groups

Defining variety
across the diet

Dietary
variety

Defining variety
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‘simple’ foods that consisted of fewer flavours, textures
and ingredients.

P128: After eating savoury food, it is nice to change
to something sweet i.e. a dessert.

P165: 819 - because it contains 2 different things, so
that [there] is different textures and tastes, I would
find this more appealing [than] a plate that just had
either chips, or just salad.

P169: I would prefer the food in the image 435 be-
cause I like it when a food has a variety of different
ingredients.

In terms of having variety across multiple eating ses-
sions, 36% of participants referred to variety across
meals, whilst 2% referred to dietary variety. For example,
participants wanted different sensory characteristics and
preferred different foods across meals, though some par-
ticipants referred to wanting ‘similar’ foods (e.g. two
main courses/savoury dishes, or two sweet dishes). Some
participants also justified their meal choices in relation
to their current dietary needs and preferences.

P100: 338 and 202 look boring, not many colours
that make it look appetising, also I wouldn't want to
eat the same meal twice in one day.

P42: 621 because I like carbs but vegetables are
something which I usually have to try and add in to
my diet.

Theme 3 – justifying food expectations with reference to
variety
When justifying food expectations, 88% of participants
mentioned variety within foods. On the one hand, in-
dividuals believed that having multiple components
and sensory characteristics within foods would in-
crease their feeling of fullness and satisfaction after
eating, and that emphasising variety on a food label
made the food sound more filling because it high-
lights different ingredients, flavours and textures. Rea-
sons included the beliefs that foods would have added
nutrients, foods would have greater variety, and it
would feel like they were eating more food. On the
other hand, participants also suggested that they
would feel fuller after eating foods with fewer compo-
nents, and a general food label made the food sound
more filling because it highlighted that the food was
‘plain’ and had less variety. Similar reasons were given
by 23% of participants when justifying expectations
for a single course.

P10: 435, because it has more flavours that way
seemingly making it feel more filling, and also it
most likely still has the same amount of cheese as
127, but additionally also has toppings.

P73: 435 does seem to contain more nutrients and
taste. It may leave you wanting more, but overall
presumably more filling.

P31: Ironically, despite having less ingredients on
the pizza, i'd expect 127 to be more filling because
it is just dough, cheese and tomato instead of a bal-
ance and mixture of many.

Theme 4 – directly defining ‘food variety’
When asked to directly define ‘food variety’, participants
mentioned all six categories of variety that were prede-
fined; dietary variety, brand variety, variety across meals,
variety between courses, variety within a single course,
and variety within a single food. However, it was notable
that 88% of participants defined food variety with refer-
ence to dietary variety, including 6% who referred to
brand variety. Definitions provided by participants typic-
ally related to the consumption of a range of foods belong-
ing to different food groups as part of a balanced diet. In
contrast, relatively fewer participants referred to other
forms of variety; 5% mentioned across-meal variety, 1%
variety across multiple courses, 2% variety within a single
course, 1% variety within a single food item, and 4% re-
ferred to within-meal variety with no specification regard-
ing a sub-category. Examples of definitions relating to
each form of variety are included below:

P79: A good balance of food, from fruits and vegeta-
bles of a variety of colours, to grains and carbs,
dairy, meat and protein and some sugary/high fat
foods, similar to the food plate the government
health guidelines used to promote.

P148: Having a wide variety of options ranging from
different brands.

P131: Having 4 or more different meals a week.

P157: Food variety is, when I can choose from different
mains, [different] appetisers and different [desserts],
not only between [desserts] and mains for example.

P58: I would define food variety as having lots of
different food groups in a meal and lots of different
flavours, smells and textures.

P165: Food variety to me, means containing differ-
ent ingredients, so a veggie pizza to me has a lot
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more variety than a cheese pizza because it has
more than one item on it.

Discussion
In this study, participants consistently discussed six cat-
egories of variety that were identified in the literature;
dietary variety, brand variety, across-meal variety, variety
between courses, variety within a single course, and var-
iety within a single food. They also recognised each form
of variety within the four main contexts; when spontan-
eously referring to variety in food photographs, when
justifying food choices, when justifying food expecta-
tions, and when directly defining variety. The proportion
of individuals recognising different forms of variety dif-
fered across these themes; despite referring to different
forms of variety in the presence of food photographs,
the majority of participants provided definitions of var-
iety that related only to dietary variety.
These results further elucidate the findings of Hale and

Varakin [18], who found that snack preference was not
only influenced by the presence of colour variety within a
food, but that participants justified their preference with
reference to variety. Our research demonstrates that indi-
viduals may also consider variety when choosing meals
and foods that consist of multiple components, and when
they vary in more than one sensory characteristic. This
supports variety as a factor that consumers actively con-
sider when choosing foods. Previous research has shown
that consumed portions are planned from the outset in
92% of cases [34], and variety is one factor that can in-
crease selected portion size before eating [19]. Our re-
search then suggests that consumers may be aware of the
influence of variety on consumption when meal planning.
Our results also indicate that there was a significant

difference in participants’ recognition of variety in the
presence of food photographs compared to when asked
to directly define the concept. This builds on the find-
ings of prior research demonstrating that consumer rat-
ings of variety within meals do not reflect the presence
of components that are used to operationalise variety in
studies [15, 16]. One explanation for this is that the ap-
preciation of variety is a stimulus-driven response that
requires little cognitive effort on behalf of the consumer.
Wilkinson et al. [19] previously demonstrated that par-
ticipants expected a course to be more pleasant and se-
lected a larger portion if it was sensorially different to
the previous course, and these decisions were made in
approximately 15 s. This suggests that the appreciation
of variety is a habitual response, and that asking partici-
pants to ‘abstractly’ define variety outside of the context
of making food choices may be a difficult task.
An alternative explanation is that dietary guidelines

oversimplify the presence of variety in the eating en-
vironment, and this was reflected in participants’

definitions of the term. Variety within food groups is
often highlighted in the most recent dietary recom-
mendations [2], and this is consistent with the finding
that consumers are able to accurately categorise meals
and foods into food groups [17]. However, little atten-
tion is given to the presence of variety within- and
across-meals, the food components that constitute
variety (i.e., sensory characteristics), nor the potential
role of variety in encouraging greater food intake [4].
A recent scientific advisory article from the American
Heart Association has identified the poor level of cor-
respondence between the research literature and diet-
ary advice as an issue that may undermine public
health efforts to promote healthy eating patterns [35].
Our research further emphasises the need for dietary
guidelines to discern the nature of variety to con-
sumers in line with the research literature.
This research also affords an opportunity to improve

dietary strategies focused on variety. Raynor and Vadive-
loo [7] have recognised that the success of current inter-
ventions relies heavily on the ability of the consumer to
identify, monitor and manage their own intake in the
presence of multiple forms of variety. Previous studies
have shown that cognitive strategies that use cues to ma-
nipulate the perception of variety within a meal to encour-
age the consumption of healthy foods and reduce the
consumption of unhealthy foods are unsuccessful [36–38].
Our research suggests that this may be due to the con-
sumer understanding of variety as a concept rather than a
lack of awareness of variety, and that educating consumers
about variety may improve the success of future priming
strategies. For example, Epstein et al. [39] found that en-
couraging children and parents to limit variety (e.g. by
planning to repeat meals, use leftovers, and choose only
one snack food for the duration of the intervention), in
conjunction with attending regular counselling meetings
to support dietary changes, led to greater weight loss in a
preliminary family intervention trial. However, the feasi-
bility of such an approach in a real-world setting, for a
longer period, warrants further exploration.
A strength of the current research is that, by using

a mixed methods approach, we have explored con-
sumer understanding of the topic of food variety in
depth for the first time. Potential limitations that
should be acknowledged firstly includes that using a
directed approach to data analysis can increase the
risk of bias when coding data, and the likelihood that
results will be supportive of a given construct [40]. It
was necessary to predefine categories of variety before
data collection in order to select appropriate photo-
graphs to use in this research. However, measures
were taken to improve the trustworthiness of our
analyses. Results from the main study replicated re-
sults found in a pilot study, and an independent
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researcher coded a subset of the responses from
Study 2 to confirm themes.
Second, the use of food photographs may be considered

a prime or demand characteristic that would make it obvi-
ous to participants that the subject of interest was actually
food variety, particularly as participants were asked to com-
pare images that displayed either ‘high’ or ‘low’ variety
meals and foods. In particular, the majority of questions
and photographs presented to participants were most rele-
vant to the discussion of variety within meals, and this may
have increased the frequency of discussion of within-meal
variety in the presence of food photographs. We reason
that priming effects appear to be unlikely here, as partici-
pants often discussed factors unrelated to variety when jus-
tifying food preferences (e.g. general food liking, their
familiarity with foods). Participant feedback also supports
that the majority of participants were unaware of the study
aims, and it remains notable that significantly fewer partici-
pants defined variety with reference to within-meal variety.
Third, the use of food photographs also means that

the perception of variety was considered in response
to hypothetical food choices rather than actual con-
sumption. This is important to consider as the aware-
ness of sensory characteristics unrelated to visual
appearance – such as texture and smell - may have
been reduced by using this approach. Though, we
highlight that our results were consistent with Hale
and Varakin [18], who measured participants’ aware-
ness of variety after they had consumed foods in the
laboratory. Nevertheless, it would be useful for future
research to explore the perception of different forms
of variety, and the experience of multiple sensory
characteristics, in response to eaten foods that better
reflect consumption in the real world.

Conclusions
Taken together, this research demonstrates that con-
sumers actively consider variety within meals, across
meals, and in the context of the whole diet. Our results
also highlight education as a potential tool to improve the
consumer understanding of the concept of variety, bridg-
ing the gap between the conceptualisation of variety in the
literature and the presence of different forms of variety in
the eating environment to help consumers follow dietary
advice and manage their own food consumption.
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