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Abstract

The imbalance of excess intake of high energy density foods and inadequate intake of
nutrient dense foods contributes to the prevalence of obesity and other nutrition related
non-communicable diseases worldwide. The ongoing challenges in maintaining a
healthy diet demonstrate the need to foster a supportive environment for healthy
eating. Beyond a marketing vehicle, food packaging has gradually evolved into a
communication tool. The impact of food packaging on consumer intake is evidence-
based. Designers can provide a supportive food environment for consumers through
packaging design. Despite the known impact of packaging features on consumption
there remains a notable gap in addressing the support for designers grappling with this
emerging design domain. Thus, the aim of this research was to explore the role that
packaging could play in promoting healthy eating and provide necessary support to
designers.

Through a systematic review of related experimental research, a comprehensive
understanding of packaging attributes and their impacts on food intake has been
established. A photo-elicitation approach combined with semi-structured interview was
applied to gain insights from consumers themselves, to understand what they notice,
the ways in which packaging affects portion choices and their values when making
purchasing decisions. The needs of designers in practice were identified through one-
to-one interviews with designers using a packaging design task.

The findings from these studies have been integrated into the initial support materials
(design tool version 1) for designers consisting of information and inspirations.
Concentrated background knowledge, like food energy density and portion size, was
included to build understanding. Experiential data and findings of the intake effect of
packaging attributes were visualised in digital cards. Consumer insights and
experiences on interaction with packaging were summarised. Five main aspects of
design strategies integrating the Theory of Reasoned Action, Persuasive Technology
and Health Belief Model were proposed. Some design examples from other designers
have also been provided. The design tool has then been developed and improved
through a series of studies with student designers. Feedback from designers was
analysed and applied to the improvement of the tool into design version 2. The design
tool version 3 was developed into a web-based prototype and evaluated with
professional designers to demonstrate its value in providing support to designers.



Vv

This research concludes with a reflection on the application of packaging design for
behaviour change as well as the integration of social psychology theories and design,
supportive design tool development and evaluation of the potential benefits and
scenarios of the design tool application. Further research implications have been
highlighted including: the improvements in the presentation and expected functions of
the web-type design tool, the impact of more packaging design elements, the
evaluation of packaging design concept with consumers. Overall, this thesis
contributes to the evidence-base of how packaging design can inform consumer choice
and support healthy eating.
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Chapter 1
INTRODUCTION

This chapter provides avverview ofthis researctiopic, by discussing the
issue oflow diet qualitypatterns increased consumption of higénergy,
nutrient-poor foodsand its risks on individualhe underexplored role of food
packaging design in shaping consumer eating behawandthe contribution
of design to behaviour changeeintroduced highlightingthe potential of
using packaging as a tool to guide consumers towards healthier eating
behavioursAlso, in this chapter the research aimssearchquestions and
objectivesare describedFinally, the chpter concludes with an outline of the

thesisstructure.

1.1 The overview background of the research topic
1.1.1 Why healthy eatingimportant and hard to achieve?

Over the past few decades, there has been a notable shift in human dietary
patterns, that "double burden of malnutrition’ arisingissueworldwide (Kearney,
2010, Popkin et al., 2020, Popkin and Reardon, 2&8example concurrent
challenges of undernutrition and obesiye faced bynany countriesespecially in
many lowand middleincome countriefWHO, 2016)At the population level,

there has been a rise in the consumption of foods rich in energy, fats, sugars, or
salt, along with an increase in the intake of enedgnse beverage@alik et al.,
2010, Moubarac et al., 201.7)his phenomenon is often linked to changes in the
global food system, driven by factors such as globalization of the food industry,
urbanization, and rising income levels, which have made-éighrgy, higkat, and
high-sugar foods more accessible fomsomers(Monteiro et al., 2013)However,

in contrast, the consumption of traditional healthy foods like fruits, vegetables, and
whole grains has significantly declined and remained below recommended levels

(Popkin, 2006)

Eating is fundamental to survival and the influence of eating behaviours on health

is weltknown. It is confirmed that maintaining a wélalanced diet is essential for
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overall wellbeing(Khaw et al., 2008, Muscaritoli, 202However, the imbalance
of excess intake of high energy density (HED) foods and inadequate intake of
nutrient dense (ND) foods contributes to the prevalence of obesity and other
nutrition related norcommunicable diseas€BICDs)like hypertension, diabetes,
cardiovascular disease and even some type of caf@eooi et al., 2019, Monteiro
et al., 2018, Stanhope, 201@he overconsumption of HED foouist only elevates
individual health risks but also places immense pressure on national healthcare
systemqGuldan, 202Q)and degradation, water scarcity, and increased carbon
emissiongReynolds et al., 2015, Joshua and Joshua, 28id hinders economic
development(Dijkstra et al., 2018, Horton and Steckel, 20I8spite the well
documented risks of excessive energy intéReentice, 2001 )altering eating
behaviour remains a complex challenge across populations. Furthermore, the
consumption of nutrienidense foods, particularly fruits and vegetables, is
important in maintaining health and preventing chronic disea¥®ang et al.,

2014, Wallace et al., 2020)hese food groups are rich in essential vitamins,
minerals, and dietary fibre, while most being relatively low in energy content.
However, many populations fail to meet the recommended daily intake levels.
Many factors lead to the overconsumption of eggdense but nutrierdpoor

foods, displacing the consumption of healthier options like fruits and vegetables

(F&V)(Troesch et al., 2015)

This balance diet difficulty stems from a combination of biological, psychological,
and environmental factors. One significant contributor is food palatability that the
highly palatable foods, often high in fat, sugar, and salt, can trigger reward
pathwaysin the brain(Minzberg et al., 2023}%imilar to addictive substances,
leading to overconsumption despite negative health consequence. The pleasure
derived from such foods can override physiological signals of s@Retit et al.,

2016) making it harder for individuals to regulate their intake. Other than that,
food variety, availability, and other environmental elements significantly contribute
to this challenge. Food variety, while often seen as a marker of a balanced diet, can
paradoically lead to overeatinfMartin, 2016) The concept of sensogpecific

satiety suggests that the more variety people are exposed to in terms of flavours,

textures, and appearances, the more likely they are to continue eating, even when
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they are no longer physiologically hungHavermans and Brondel, 2018)
environments with abundant choices, such as buffets or supermarkets stocked with
an overwhelming selection of processed and HED foods, people tend to
overconsume by continuously seeking new tastes. In addition, some other
environmental elements, likportion sizegYoung and Nestle, 20Q#harketing

and advertisindHarris et al., 201®lIso significantly contribute to the ongoing HED

foods overconsumption and low ND foods intake.

1.1.2Why packaging design is potential to promote healthy &ating

In most cases, food and beverages are contained within packaging, which acts as a
crucial interface between the consumer and the product. Consumers are typically
exposed to the design, labelling, and visual cues on the packaging before and
during consumptin, making packaging a powerful environmental factor in
influencing eating behaviours. Consumers are accustomed to judging the product
by its covel(Magnier et al., 2016)The packaging not only provides information
Fo2dzi GKS LINPRdzOG odzi | faz2 &Kl LSa O2y adz
healthfulnesqYarar et al., 2019jaste(Machiels and Karnal, 201&nd quality

(Wang, 2013)Besides, the packaging also influence decisions on the purchase
choicegRebollar et al., 2012¥erving and consumption quantippntonuk and

Block, 2006across age groups. While poor design or misleading health claims may
contribute to the overconsumption of unhealthy, highly processed fq@tsandon,
2013) As a result, packaging acts as a continual point of interaction that extends
beyond product protection, shaping consumer perception and behaviour in

profound ways.

Despite the significaribfluenceof food packaging desigim consumeperceptions
and choicesits role in influencing consumeiet behaviour is often overlooked.

For example, many food manufacturers prioritize aesthetic appeal and marketing
over healthpromoting features, using packaging to highlight indulgence,
convenience, or novelty. As a result, packaging is frequently used emeatthe
attractiveness of highly processeshergydense foods, while healthier options like

F&Vare often sold with mimhal or unattractive packagingelliott, 2009, Linn and
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Novosat, 2008)This disparity can mislead consumer perceptions, making
unhealthy options appear more desirable and easier to consumheigo, while
nutrient-dense foods may be perceived as less appealing. Moreover, sustainability
efforts in packaging design, suchraducing packaging waste, are sometimes
prioritised at the expense of promoting healttonscious choices. While
environmentally friendly packaging is essential, focusing solely on this aspect may
inadvertently lead to missed opportunities to encourage healthier eating patterns
through design and labellgnthat emphasize the nutritional benefits of the food

itself (Svanes et al., 2010y herefore, while food packaging has immense potential
to influence consumers and reach broader populations, its role is often

underutilised or neglected in favour of promoting healthy diet.

Design for behaviour change is a multidisciplinary approach that seeks to influence
user behaviour through thoughtful desig€hristmas et al., 2015J his approach is
applied across various fields, including health, sustainability, and safety, to
encourage individuals to adopt more beneficial habits or reduce harmful
behaviours. Research indicated that wadisigned environmental cues can
significanty enhance human behaviour. Take health promotion as example, design
interventions have been used to subtly nudge individuals toward healthier lifestyle
choices, such as promoting increased physical activity or improving dietary habits
through visual cuesral usercantered interfacegMichie et al., 2011)Similarly,

some design strategies were also explored and applied to fostefressully

practices, such as waste reduction, energy conservation, and recyctiokton,

2013, Fogg, 2009Although the value of design is identified in encouraging
desirable human behaviours, there is less attention on the role of desiguiding
eating behaviou(Marteau et al., 2015, Roberto and Khandpur, 2014, Cinovics,
2020, Tang et al., 2022)

The ongoing challenges and barriers mentioned above in maintaining a healthy diet
suggest the need for action aimed at promoting healthy eating. The packaging
interactive nature and the identified impacts on consumers reveal the potentials of
packaging dagn on encouragement of healthier eating behaviour. Which also
indicate designers are not just responsible for making the packaging visually

appealing, but also for providing a supportive environment for consumers to adopt
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healthy habits. Although the value désignin behaviourchangesn areas such as
sustainability and health promotioand the value of packagirdgsignare both
recognsed, limited attention was paid to consider hopackaging design can nudge
less intake of HED foods or encourage the ND food intakeven help foster
healthy habits, from a design perspective. Moreovke new role of food
packaging provides designers with new insights into the purpose of packaging
design, while also bringing some challengBsis is due tthe role of packaging
design in food intake has not been systematically examaretho existing
strategies oidesign tooldirectly support packaging d&g aimed at promoting
health. Therefore, the focus of this researalasto synthesse useful materials and
translate them into packaging design tool to facilitate the packaging design for

healthy eating.

1.2 Scope of this research: aingsiestions and objectives

1.2.1 Research aim

The overall aim ofurrent research was to develop an effective packaging design
tool to assist designers in creating new solutions of food packaging concepts that
providea more supportive environment for healthy eating. To be specific, this
research focuses on promoting healthy eating by supporting portion control of HED

foods and encouraging the consumption of ND foods.

1.2.2 Research questions
Primary research question:
PQ:How can designers be effectively supported in creating packaging designs

that promote healthy eating?

Secondary questions:
RQ1:What are the characteristics of packaging design in influencing consumer

food intake?

RQ2:What strategies and toolsan be developed to support designers in
designing food packaging that promotes healthy eaing



1.2.3 Researcbbjectives
1) To demonstrate a detailed understandingtbé healthy eating, approaches
to influence eating behavig, design fobehaviour changehe role of

packaging desigand design tool for designers.

2) To investigate the impacts of packaging attributes on food intaketlseid

characteristics, identifying the attributes that facilitate portion control.

3) To explore the consumer insiglitem their real lifeon the packaging

impacts on theifood consumption

4) To investigate the challenges and needs of designers in creating packaging

designs that promote healthy eagn

5) To develop packaging design tamkupport designers in shaping packaging

that encourages healthy eating

6) To test, refine, and enhance the design tool through iterative development

and feedback from designers.

7) To evaluate the design toplototype in terms of itsusefulness, values and

applications foisupportingthe packaging desigaimed at healthy eating

1.3 The outline of this thesis

This thesis is structured aroundur main research phase$) research clarification
and methodology?) exploratory phase3) development improvement and
evaluationphases and}) discussion andonclusion phaselhe structure of the
thesis is illustrated in Fige 1.1, and each chapten this thesigs describednore

in detailbelow.

1.3.1Research clarificatioand methodology

Chapter 2¢ Literaturereview (LR)

This chapter includes a review of existing literature arofowd main topics of
healthy eating, design for behaviour change, food packaging desigjits impacts,

as well as the design tadt provides an overviewackground of the research
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topic, presenting thesignificanceof the promoting healthy eating and the
correspondingbarriers in currentontexts the role of design in healthy behaviour
change, the valugof packaginglesign in promoting healthy eating and the design
support applications for designersdesignidea generationThe chapter concludes
by highlighting existing research gaps and sumsmagithe areas where further

researchisneeded.

Chapter 3¢ Research methodology

This chapter providesmethodologicaframework for this researcHht starts with
reviewingresearchmethodologiesand explaining the rationale behinithe choices
To address the research aim, an integrated approach (inductive and deductive) was
adopted with explanatory purposé@he research typavasidentified as mixed
approaches that primarily a qualitative exploration, but quantitative investigation
was conducted in design tool testing pha$ee research strategies in social
science and design scienasearch are introduced, followed by a description of
the Design Research Methodology (DRM), which seagethe primary framework
for the current researchrhis is accompanied by a more detailed introduction of
the specifianethods for data collectionSubsequentlya comprehensiveeview of
the research design ovided, illustratingesearchphases andhe main

outcomes of thewvholereseard.

1.3.2Exploratory phase

Chapter 4 Systematic review (SR)

The aimof the review was to produce a comprehensive account of the impact of
the packaging features on food intakehis chapter outlines the process of
conducting the systematic review and detafshow the included studies were
charactersed and analysedlhe tested food packaging features werategorised
into visual cues, structural features and other attribytasd the study resultaere
synthesisedo presents the impacts of the packaging manipulatiofe T
experimental data weréhen extracted to capture the characteristics of the
studies.Followed by the summary and the discussiomhef main findings to

demonstrate how packaging features influence food intake from an experimental
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perspective, alongside the consideration of other contributing facsoich agood

features and consumer characteristics

Chapter 5¢ Consumer study

This chapter expl@d the consumer interaction with food packaging by gathering
insights of eyecatching features of food packaging, the noticed useful packaging
features for facilitating the portion control and how consumers decide their
portions in real life. It describes éhphoto-elicitation study carried out with
consumers, followed by an interpretation of the collected packaging images,
integrated with the consumers' explanations. This is followed by a summary of the
key themes related to salient paaging features and those that influence intake,
from the consumers' perspectiv&hen it reveal&ey values that consumers

consider when making portion decisioasd presentsseveral packaging design

implicatiors based on consumer suggestions.

1.3.3Developmentimprovement and evaluatiguhases

Chapter 6¢ Designers needs and design tool development

This chaptecontains an investigative study with designers which aimed at
understanding thechallengesand the needs othe target userdor the packaging
deign to promote healthy eatingndthe development of the design tool to support
the design. Inthis chapter, the study conducted with designers is introduced,
followed by an exploration of how designers perceive the evolving role of
packaging and this specific design topic, along with the corresponding challenges
they encounterand the support they may nee@hen, a design todtameworkis
proposedaccordinglyandthe detailed content is presented, building upon the
review of the literature and data and findings in teeploratorystudies The tool
wasdesigned to suppordesigners orthe idea generation and concept
development othe foodpackaginglesign to achieve the healthy eating
promotion. The chapter illustrates how the towlasdeveloped with the initial
design tool material (design tool version 1.0) illustrateddooverview & the end

of this chapter
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Chapter 7¢ Design tool testing and improvement

This chapter describdsw the toolwastested and refined througkhe testing

studies with designerdn the first study, the design tool content was introduced to
designers and the feedback on the content clarity and the usefulness as the design
tool was collected. In addition to validating the usefulness of the tool's content, an
improved frameworkvasproposed based on feedback from designéiserward,

how the design tool was improved, and the new version of the design(teasion
2.0)ispresented.Then, the testing of the design tool 2.0 with designers is then
described, which is evaluated the dgsitool via various methods, including the
creativity, relevant knowledggaining tool using experiencédditionally, the
application of the design toavasconnected to the design processes and design
states, offering a comprehensive overview ofaplication The further feedback

on the clarity and the usefulness of the design tool 2.0 indicated the-well

developed of the design tool.

Chapter 8¢ Design tool final evaluation

This chapter presents the wdlased design tool prototype (design tool version

3.0) to make it convenient and unrestricted available for designers (which were
reflected as tool expectation in the designer needs exploration). Them, how the
new version of dsign tool vasevaluated with professional designers is described.
This chapter discusses the feedback of the design tool implication on the support in
topic understanding, design inspiration and potenhahefits for the relevant
shareholders. At the endf this chapter it summarses the areas for further

optimizationreflected in the feedbacknd the further works.

1.3.4Discussion and@nclusion phase

Chapter9 ¢ Discussia

This chapter synthesises the findings of all studies together and their significance .
Building upon the results obtained in the exploration studies, the impact of
packaging design on consumers' food intake, consumers' perceptions and
expectations of paclgingandthe conflictsand6 S y S & dsingip@ckaging design

to influence eating behaviour are discusstdaddition to design conceptsy

designersthe important role of food companies and policies in furtaehieving
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health-oriented packaging design was emplsadi Furthermore, based on the
design tool development, theesults of thedesign tool usefulnessnd the other
feedbackon the design tool from the evaluation studies, this chapter making some
considerationon its contribution to DfBC, itsole in the design process, along with

a deeper discussion of the tool's multiple values and its potential applicafidre

limitations of the toolandhow to optimee it were also addressed

Chapterl0 ¢ Conclusions

The purpose of this chaptevasto summarse and synthese the entire research
process and findings. First, it provides a summary of the resdimaingsand
contributions from each chapter, followed by an analysis of how these findings
addressed the researatbjectives. Next, it highlights the value of healthy food
packaging desigmnd the emerging needs of the desigmpport summarsing the
tool's performance in promoting healthy eating designs, the core assistance it
offers to designers, and how it addresses the challenges faced by designers.
Furthermore, i describes the tool's application value and innovative contributions
in the fields of food packaging and design. Lastly, it reviews the limitations of the

study and outlines futurevorks.

Chapter summary

This chapter provides an overview of the implications of the research on how to
promote healthy eating through packaging design aighlightsthe research aims,
guestions and research objectives. The problem of unbalancedvdiet

highlighted, presenting the difficulty to keep a healthy diet. In this context,
designersneed to embrace the new role of packaging, providing a supportive
packaging deign for healthy eatingy/hile for this new design challenge, there is a
lack of comprehensive understanding regarding the impact of packaging design on
food intake. Additionally, there is no existing guidance or design tool to enable
designers to effectively leverage packaging in vibgs actively promote dietary
behaviour change, particularly in relation to food intakéus, this research carried
out several investigative studies to gain deeper insights into the research problem,

providing a detailed description of the design toalsvelopmentimprovement



- 11 -

and evaluation. In summary, this chapter outlines the structfrthe thesis in

Figure 1.1
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Chapter 2
LITERATURE REVIEW

This chapter reviews the existing literature related to healthy eating, design for

behaviour change, food packaging design and its impaconsumersand

the design toolslt establishes contextual backgroundnd thetheoretical
foundation for the research by addressing the importance of promoting
healthy eatingand itschallengesexploring how design can influence
behaviour changandthe role ofpackagingn facilitating healthiebehaviours,

as well as the design tool Bupport designersThe chapter concludes by
identifyingcurrentresearch gaps and outlining the areas where further
exploration is necessary to enhance the effectiveness of design interventions

(packaging)n promoting healthy eating.

2.1 Healthy eating and its challenges
2.1.1 Healthy eatingnd its importance

Healthy eating is a fundamental component of maintaining health and preventing
chronic disease€ShamsWhite et al., 2023, Willett et al., 201Furopean Food

and Nutrition Action Plan calls for priority actions on contributing to the overall
jdzk t AGe 2F (GKS 9dzNRBLISIY LJ2 LlzZ KWHD2 y Qa
2015) In the UK, Eatwell guide, a fobdsed dietary guide has been proposed by
Public Health England since 2016, recommending a reduction in intake of foods
high in sugar, fat and salt/sodium and an increase in fruits, vegetables and whole
grains(Buttriss, 2016)Research indicates that adherence to the Eatwell Guide can
lead toreduction in health risk, buwith only about 0.1% of the UK population
meeting alrecommendationgScheelbeek et al., 2020uggesting that guide

effective in theory, but limited in practical application

Over decades, many studies have highlighted the importance of a balanced diet in
fostering overall welbeing, both physical and mental wéléing (Cena and Calder,
2020, Colatruglio and Slater, 2014, L&@ikand Tarragadpez, 2022, Shams

White et al., 2023)Studies shoed that poor dietary habits significantly contribute

¢

I'dal
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to the development oNCDdike obesity, hypertension, and diabetes. The
overconsumption of the processed foods, particularly those high in added sugars,
salt, and unhealthy fats has been linked to increased risks of cardiovascular
diseases, metabolic disorders, and obesgktiy, 2003) Converselyareview of large
population studies indicatithat individuals who adhere to healthy eating patterns
experience lower incidences of cardiovascular diseases and longer life expectancy
(Schwingshackl et al., 201 Ty addition nutrient-rich diets are associated with
improved mood and cognitive function, while poor dietary patteanslinked to an
increased risk of mental health disorders, including depression and anxiety
(German et al., 2011, Jacka et al., 2011, Mayer et al., 20hd)imbalance in

dietary intake, charactesed by theoverconsumption of HED foods and insufficient
intake of ND foodgesulting in inadequate nutrient intake and potential lotegm
health consequencefreh et al., 2021 As the global burden of NCDs continues to
rise (Habib and Saha, 201@romoting healthy eating should remain a top public
health priority.

2.1.2 The imbalance diet andg¢tnsequences

Overconsumption of HED food

From a healtlperspective, most HED foods are energy dense, but lack essential
nutrients (Nicklas et al., 2014however, they are highly liked by consumers.
Specifically, some HED food is usually overconsumed by consumers, such as sweet
snacks (e.g. sweets, cookies, cakes), salty snacks (e.g. potato crisps, pretzels),
sugarsweetened beverage (e.g. soda, fruitrtks)(Liang et al., 2016, Roberto et
al., 2016, Rolls et al., 200Bxcessive intake of HED foods is not only harmful to
K dzY I y QieinggGadbarrini and Piscaglia, 2005, Teo et al., 20R1)also
contributes to food wastéSheen et al., 2020HED food is defined as foods and
beverages that contain more than 2.5 kcal/g (10.4 kgdpar et al., 2014)
Consumer may not familiar with the its definition, betsearch indicate that
consumers are awaref the negative impacts oflED foods ohealthy anddefined
them asunhealthy foodgYounginer et al., 2016However, despite this awareness,
the consumption of HED foods remainsreasing suggesting that other factors

influence food choice and food intake beyond health considerations.
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Insufficient intake of the ND food

Fruits and vegetablg$&V)are widely recogrsed for their high nutrient density
andessentiakomponents of a nutriertiense dief providing essentialutrients

while being relatively low in calorigZaccari et al., 2021Recommendations for
AYONBIFaSR FTNHzZA GO FyR @S3SiétoftSQ Ayidl1Sa
consumers are advised to aim for at least 5 portions of F&V (2 servings of fruits and
3 servings of vegetables per ddiderforth et al., 2019)However, despite the

benefit of eating F&VW health (Boeing et al., 2012}he daily intake of F&V

remains below the recommended healthy dietary levels worldwildallace et al.,

2020, Vandevijvere and Knai, 2015)

It has beerrevealed thatndividuals consuming a diet high in HED foods may
experience increased appetite and cravings, leading to further overconsumption
and negledangthe healthier food optiongChoi, 2023)resultingin lack of dietary
variety (Qasrawi et al., 2024Therefore reducing the intake of HED and
encouraging the consumption of F&V adentified two keyapproache to adverse

effects of dietary imbalances and promote hegl#ating across populations.

2.1.3 The internal and environmerthhllenge

2.1.3.1 The environmental factors

. Foodpalatability, varietyand accessibility

Foodpalatability plag a significant role in influencing eating behawie and
preferencesdriving excessive energy intaK&utton et al., 2024, Yeomans et al.,
2005) The palatability of HED foods is often linked to their sensory properties, such
assweetness and fat content, which activate the brain's reward systems more
robustly than less palatable optioiiBrewnowski, 1998, Kenny, 2011[) addition,

food variety plays a significant role in promoting overeating that greater food
variety encourages increased food consumption within an eating occasion, known
as "sensonspecific satiety'(Hetherington and Rolls, 1996lhisisdue to a natural
tendencyof humango explore different tastes and textures, leading to a delay in
the feeling of fullnesg¢Brondel et al., 2009)n current marketthe energydense

but nutrient-poor foods are easily accessible for consun{€mno et al., 2015)
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makingit difficult to maintain healthy eating habitSwinburn et al., 2022The
availability of energyglense foods in the home environment has also been
associated with increased consumption among child@nhavez et al., 2020)n
addition, the rise of vending machindeod delivery services and convenience

foods further exacerbate this issue, making it easier to consume large quantities of

unhealthy foods without much effoifJrban et al., 2016)

. The attribution of the marketingnvironment

Beyond thefactors mentioned above, other marketing environmental factors such
as lower price, advertising promotion, larger portion size and attractive packaging
exacerbate the problem of overconsumption. HED foadten processed foods,

are typically cheaper thalow energy density foods, like F§Monsivais and
Drewnowski, 2007, Whybrow et al., 201Qonsumers may perceive enefggnse

foods as a costffective way to meet their daily energy ne@d/ellard et al., 2015)
leading to the consumption of more HED foodikis issue is particularly
problematicamong lowefincome populations, where financial constraints may

limit access to healthier alternatives, resulting in a greater reliance on processed,
energydense foodgJetter and Cassady, 2006) addition, advertising through

various platforms (e.g., television, website, social media) has shown the impacts on
food choices, promoting higher intake of HED foods, especially for the HED snacks
(Folkvord et al., 2013, Kearney et al., 202T)ese advertisements often emphasize
the taste, convenience, and fun aspects of food, overshadowing its nutritional
content and longterm health impactgHarris et al., 2010)Additionally, the portion
sizes in restaurants and packaged foods have significantly increased over the past
few decades, leading to greater energy intdk®ung and Nestle, 2021jhis

changes people's normal serving size norm, making it easier to consume more than
necessary without reaing it (James, 2008kince the combination of large portion
sizes and high energy density can overwhelm satiety signals, leading to excessive
energy intakgRolls et al., 2004a, Williams et al., 2Q1B@sides, studies have
demonstrated that the visually appealing packaging of HED foods is effective in
capturing consumers' attention, significantly boosting their purchase inten{i8ns

and Wang, 2024, Vilnaiavetz and Koren, 2018imilarly, food packaging with

market claimgmayf S R aKSIFf 4K KFIf2¢ SFFSOGI 6KAOK
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are healthier than they actual are, also encourage overconsumgp@oandon,

2013)

In sum, the HED foods are easy to access, inexpensive, heavily marketed with
promoting advertisements and packaged in laogattractive packagingwith
misleading market clainen it, creating an obesogenic environment that promotes

excessive energy intake.

2.1.32 Difficulties of selcontrol

The internal factors that make it difficult for individuals to achieve a healthy diet
include genetics andiological variablegpsychological influences and social

contextpressures.

Specificallyfood intakedepends on basic biologicsignalssuch as hunger,

appetite and satietyBeaulieu and Blundell, 2021}enetic regulate@ating
behaviour(Grimm and Steinle, 2011% responsible for the preference for higher

fat or carbohydrate intake and large meal size, as well as avoiding cE&®in

(Branch et al., 2017Additionally, eating with other people could extend the food
consumption in that people tend to adjust food choice and food intake when other
people are presen{Salvy et al., 2007gspecially among adolescents, so called

G LIS S NJ LINUSReyadz4&.£2018)n some cultures, it is considered impolite

to refuse food when offered, leading to social pressure to eat more than one might
normally consumédRozin, 1996)This phenomenon is exacerbated in social settings
where individuals may feel pressure to conform to group eating behaviours, further

driving the consumption of HED fooffiRobinson and Higgs, 2013)

Moreover,psychosocial determinants such as stress and negative mood can further
compound the challenge, as individuals may turn to food for con{fsaam and

Epel, 2007)Research indicated that individuals with higher anxiety levels were
more susceptible to increased intake of HED fo@@isckland et al., 2021pimilarly,
emotional eating was revealed positively correlated with the consumption of
energydense snacks, particularly among individuals experiencing depressive
symptoms(Camilleri et al., 2014Besidesboth adults and children tend to eat

more in response to negative mo@Brayn and Knauper, 2018, Steinsbekk et al.,
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2018) Therefore, it is harder for people without healthy goals or concerns to reject

the temptations ofHEDfoods and the overconsumption habi{®apies, 2016)

p
ili Genetics and
Food palatabilit
p d [ biological variables )
1 s N\
Eoodvatiek Imbalanced ;| | Social context
Y food intake pressures
.
Food accessibility Psychological
( J

Lower price of
HED food

Higher Depressive
anxiety

L symptoms

Advertising
L promotion

Attractive packaging 'ﬁ Environmental

Larger portion size

Figure2.1 The overview of the main factors driving overconsumption

In conclusion, although the risks of excessive energy intakeeaognisedthe

current food environment exposes consumers to tempting HED foods, encouraging
their overconsumption. Additionally, internal barridike negative emotions

further complicate efforts to regulate eating behavio&igure 2.1 presents the
barriers for achieving the healthy eatingddressing these issues requires a more
supportive environment for healthy eatingnproving nutritional education, and

considemgthe emotional aspes of eating.

2.1.4 Efforts to promote healthy eating

It is challenging to achieve health goals and simultaneously resist the temptation of
HED foodg¢Fishbach and Zhang, 2008hus, there are increasing efforts to

promote a shift towards more healthy dietsmcluding theconducion of some

media campaigns to educate the consumesaxationon HED food to reduce the
purchasingk S| f 6 K& SIFGAy3 LINPINIX¥YAE AYy @ NASR

targeting at behavioural change.



- 18 -

Media campaigns to educate consumers

Media campaigns can significantly enhance public awareness regarding the health
risksof sugary drinkentake. Forexample,a campaign in South Africa reported that
78% ofrespondents recogsed the message that "drinking sugary drinks can make
you sick," leading to increased knowledge about the risks of obesity associated with
sugary drink consumptio(Murukutla et al., 2020)Similarly, campaigns in New

York successfully educated the public about added sugars in beverages, resulting in
a 35% decrease in sugary drink purchag@msagra et al., 2015Additionally,

limitingthe advertising of unhealthy foods to childrena progres reshaping the

food environment(Story et al., 2008)he accessibility of campaigns across

different populations is important sinceaditional media often faces limitations in
terms of audience engagement and interactividyreview byDurkin and Wakefield
(2014)found that while mass media campaigns effectively raise awareness, their

longterm impact on actual behaviour change is less clear.

Taxationstrategies on HED food

Taxation strategies have been suggested to reduce the intake of ederge,
nutrient-poor foods(Comans et al., 2013yovernments worldwide are increasingly
adopting such policies to tax on sugary drinks and junk food, and provide subsidies
for healthier food, like fresh F&WVright et al., 2017)For example, subsidizing

F&V and the discounts on healthy foodn create a synergistic effect, making
healthy choices more appealing and accesqHizenink et al., 2020Yaxation on
sugary drinks is another strategy that has garnered support as a means to reduce
consumption. The sugary drink tax in Ecuador resulted in a notable decrease in
consumption across various income grofsgovia et al., 2020highlighting the
potential for policy measuresiowever, such taxes may unfairly burden lower
income populationgotentially exacerbating existing inequalities in health
outcomes(Goianada-Silva et al., 2020)aising ethical concerns about the fairness
of such policiedn addition, research indicated that taxation alone may not
sufficiently alter dietary patterns without accompanying the access to healthy
foods(Thow et al., 2014)
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Healthy eatingprogramsto increase the access to healthy foods
Community-basedprograms that increase access to fresh and nutritious foods,
such as farmers' markets, food cooperatives, and community gardens, have been
successful in improving dietary habits in lavecome areagFreedman et al., 2013)
solving thelimited access to healthy optionslutrition North Canada program,
which also showed success in increasing access to nutritious foods in eligible
communities(Pagaduan et al., 2024)\Vhilethere is ethical consideration regarding
the equitable distribution of food across different communiti€sirthermore,
workplace and schoddased programs represent another avenue for promoting
healthy eatingThe £hool meal programs that incorporate fruits, vegetables, and
whole grains have been shown to significantly improve children's dietary iiake
healthyfood options(Glanz et al., 2007 5imilarlythe workplace wellness
programsoffered employees witthealthier optionsn cafeteriawere provedcan
positively influence employees' eating hal{i@awley and Price, 2013Jhese
communitybased programs that increase access to nutritious foods have shown
promise in improving health outcomes. However, challenges persist in reaching
broader populations and ensuring the loteym impact of these efforts on

behaviour change.

oNudgeg for behaviouralchange

Nudgerefers to subtle interventions that influence peoplelsoie behavious
(Thaler, 2008)Somenudgeswere conductedand showed effectively increamgthe
consumption of healthier food options across various settifi@s instance, placing
healthier foods at eye level in supermarkékoenink et al., 202@ndrelocating
less healthy food choicés less accessible areas, successfully encouraigang
choicefor healthier alternativegKokkorou et al., 2024Besides, thenterventions
that using thecolourful meal traysandthe strategic placement of food itenvgere
found effective in increasing children's consumption of fruits and vegetalflask
and Kim, 2022)t hasalsobeen proposed that the promotional efforts of hedonic
foods on marketing practices that can be adapted for healthy alterna{®eblitz
and Peracchio, 2015%tudy showed thathte placement of healthier snacks at
checkouts did notlecrease the purchase of the unhealthy foods a@b&o

consumerglid not even notice the nudgédsluitink et al., 202Q)indicating the
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importance of thevisibility and salience of nudgeBhese nudges are based on
modifying food demonstration invironmert to alter the food choicearchitecture

to encourage the choice for healthier foadghesemodifications are lowcost and
feasible to implementwhich couldcontribute to broader public healttHowever,

the effect may be not sustainable once thedge is removed or when they are in
different environmentgAnderson et al., 2021Yhefrequency of nhudge can impact
its effectiveness, as repeated exposure to nudging cues can reinforce healthier
choices over timgvan Rookhuijzen and de Vet, 202Aboveemphasissthe
effectiveness of food environmental nudges, but also highlights the importance of

the nudgedeing notice anatonsistently being present in the environment.

In sum theseefforts illustrate the multidimensional nature of promoting healthy
eating. Whether through education, policy, community initiativeshaviaural
nudgesall of them trying tashape a supportivefood environment and encouraging

healthier dietary patterns.

2.2 Design for behaviour change

Designing for Behaviour Change (DfBC) enttourage individuals' specific choices
and actions through strategic design elemehnysnvolving purposeful adjustments
to environments, products, or communicati¢Aunger and Curtis, 2018)

emerged as aimportant interdisciplinary approach, leveraging design to influence
behaviour positivelyamong individuals and communitid3esigners have
increasingly recognised thmotential of designfor driving meaningfuthange

which stems from a growing body of research that highlight the interplay between
design, behaviour, and social influendéws, designers use design to create

positive behavioural changéRloos van Amstel et al., 2017, Niedderer et al., 2014)

It demonstrates the versatility of DfBC across various comkeatdressing

complex social issuewith sustainability being the most studied subject, followed
by human health, and fewer studies addressing safdtgdderer et al., 2016)n

the contextof environmental sustainability, DFBC has beredin promoting
sustainable practices. Research has shown that design strategies can effectively

influence user behavig towards more sustainable choices, such as reducing
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energy consumptioriBhamra et al., 2011r encouragingecyclingbehaviour
(Lockton et al., 2013For example, Bhamra et al. highlighted the role of product
design in changingserbehaviarr, advocating for a holistic approach that
considers ethical implications and user contexts. This aligns with the growing
recognition of the need for sustainable design practices that not only meet
consumer needs but alsmntribute to theenvironment.The application oDfBGn
environmental sustainability has been more extensively studied, driven by policy
priorities and greater public concern for environmental issues, particularly climate

change and pollution, over health ris&ecinski et al., 2020)

Anothersignificant application area of DfBC is in health promoti@t using
designto achievehealthy behaviourswith a notable emphasis on creating
supportive environments that encourage individuals to adopt healthier lifestyles
(Oliveira et al., 2021} or exampleit has been used tmodify dietary behaviors
(Watson et al., 2023)nd increase physical activig€oldrey, 2018 mong different
population Moreover, the integration of bedwioural science theoriegto design
hasshowed values on improvirthe effectiveness of health promotiofOrji et al.,
2012)The potential of DfBC to address ps&sg public health challengéss been
revealed However, there is limitedbcus of DfB@n human healtlpotentially,
whichdue to the complexity of health issugsavolvingtheoretical, psychological,
technological, and contextual dimensio(BBusoja et al., 2018Jhis highlights the
need for further research on health behaviour design to achieve broader societal

benefits and promote interdisciplinary integration.

Moreover, DfBC has found applications in safety and crime preverkamn.

example improved street lighting has been linked to significant reductions in crime
(Welsh and Farrington, 2008y understanding the psychological factors that
influence behaviar, designers can create interventions that motivate individuals to
adopt safer practicegCooper, 2009)whichcan be usedh highrisk environments

where behaviar change casignificantly reduce accidents and injuries.
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2.2.1 Design érhealthbehaviours

The followingdesignapplicationsocus on encourage healthier behaviours,
presening how designers facilitate healthier behavialyy strategically designing
environmentsor interventions It can becategorisednto digital design

applications, environmental design implications and the product designs

2.2.1.1Digital desigrapplications

Digital health interventions have emerged as a promising avémgpeomote and
maintain health and wellbeing, a significant focus on nutrition, physical activity and
mental health For example, the wbile health (mHealth) applications and
platforms have increasingly been used to encourage more physical activity
(Schoeppe et al., 2017, Munson and Consolvo, 2@iyugh goal setting and
tracking tailoredfeedbackand remindersBesides, TreCifeStyle was designed as
a nutrition education app for dietary improveme(tgabrielli et al., 2017)and

Calm, Smiling Mind and Headspace were designesdujpportingmental health
managemeni{Howells et al., 2016, Flett et al., 201Byurthermore, using
supermarket loyalty card data to guide healthier purchasing decisions through
providing personased recommendationgLee et al., 2021 exemplifeshow

tailored approaches can lead to significiialthierbehaviour changedn

addition, dgital apps QuitNow and Smoke Freere designed to help users quit
smoking by providingBricker et al., 2014Although userseported high
satisfactionthe app the actual impact on smoking abstinence rates remains
inconclusivgBindoff et al., 2020)Whilemany mHealth applications fad to
maintain user engagement over tinf€aki et al., 2017gndthe complexity of
applications can deter users, particularly among older adults or those with lower
digital literacy(Garnett et al., 2022)Besides, there igrivacyconcerns on sharing

personal health information from use(Zakerabasali et al., 2021)

2.2.1.2Environmentablesign implications

Designing staircases more visible, attractive, and easy to access, encourages people

to use the stairs instead of elevators, especially when adding motivational signage
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(e.g., "Burn calories, not electricity") near the elevators and stairwells in office
buildings, which significantly increased the use of si@utelle et al., 2001)
promoting regular physical activity. Similarly, the design of walking meeting rooms,
or communal areas that encourage movement, can help reduce sedentary
behaviour and promote physical energy expendit(@®mmissaris et al., 2016, Hall,
2017) However, taircasefocused designs and walking meeting rooms may
exclude individuals with mobility impairmentige older adultsor people with
disabilitiesand may cause psychology resistaritee importance of the built
environment in promoting healthy behaviours has been highliglffedhderburk et

al., 2020) For example, incorporating biophilic design principles into workspaces
and homes, such as natural light, plants, and views of naturehd&as usedo

reduce stress and improve mental heaf{thung and Chang, 2021, Veitch, 2011)

is also revealed that the design of sensory rooms in school environroenteelp
children with emotional or behavioural difficulties manage their stress and improve
their focus(Ashburner et al., 2008yVhile thesedesignstrategies may be effective

in specific contextstheir impact might be reduced in other settings

2.2.1.3Productdesignapplications

Addinggraphic health warnings on the packagintgkingpackagingnto plain

style, andremoving thebrandingof the cigarettepackaging desigrhave been

shown to discourage smokiglammond, 2011)whichare easy to implement and
integrated into usergdaily life. H2Qpal, HidrateSpark StegHidrateSpark &nd
Thermos Smart Lidre smart water bottles designed to encourage users to drink
more water by tracking hydration levels and providing remindéese et al., 2015,
Borofsky et al., 2018, Stout et al., 202R)oducts like standing desks (e.g.,
VARIDESKBodker et al., 2021gnd active sitting chairs (e.g., Herman Miller Aeron
Chair)(Levin et al., 2009yere designed to reduce the health risks associated with
prolonged sittingThese designs are easy to use apdve as continuous

reminders. However, over time, users may start to ignore the reminders,
diminishing the product's effectiveness, which is highly dependent on user
motivation. Additionally, the high cost may limit access to these designs,

preventing boader populations from benefiting.
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2.2.2Design model or theory for health behaviours

Design interventions can be particularly effective when it is tailored to the specific
context and the underlying psychological mechanisms of the target behaviour. For
example, a systematic review blardeman et al. (2000highlighing that

interventions grounded in psychological models yield better outcomes in

preventing weight gain.

The Behaviour Change Wheel (BCW) framework has beesedttlh design
interventions for type 2 diabetes managemeiradock et al., 2022%he
effectiveness of ities in its structured approach to identifying and addressing the
multifaceted nature of behaviour chang€apability, Opportunity, and Motivation
(COMB)are the entral to the BCWemphasisinghat behaviour occurs as a result
of the interaction between theseomponentsBehaviour Centred Design (BCD)
wasused to improve hand hygien&ands and Aunger, 2024nd sanitation quality
(Tidwell et al., 2019)nformationMotivation-Behavioural Skills (IMB) mode&s
applied in hospital contextérang et al., 2020, Dai et al., 2023)

Another dominant model is the transtheoretical model of behaviour change (TTM)
by Prochaska and di Clemente (I99evealing that behaviour change follows a
seriesof stagesincluding precontemplation, contemplation, preparation, action,
and maintenance(Hashemzadeh et al., 201%)showed effectiveness asmoking
cessation butits effectiveness in promotindietary changes has been less
consistent(Spencer et al., 2007The model primarily focuses on individual
cognition and motivation, potentially overlooking social and environmental factors
that can significantly impact behavio(Weybright et al., 2024)hus, ér TTM to

be more effectively applied in realorld settings, it may need to be integrated

with other behavioural theories that account for external influences

In addition, the health belief model (HBM#gveloped by Becker and Rosenstock in
1974 aims to explain and predict individual health behavif(Rosenstock, 1974

one of the oldest and the most widely used models of health behaviour promotion
(Deshpande et al., 2009} containssix determinantsperceived susceptibility
perceived severityperceived benefitperceived barriercue to actiorandself

efficacy(Anuar et al., 2020Piddana et al. (2018)emonstrated that educational
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interventions based on the HBM significantly improved the nutritional knowledge
and dietary practicesHoweverthe modelisrelyingon individual beliefswhich
may overlook broader social determinangiggesting more holistic approach to

health promotion that incorporates multiple theoretical perspectives.

Persuasive Technology (PT) aims to bring target change in attitude and behaviour
(Orji and Moffatt, 2018and it is effectivaessto bring behavioural changegas
revealed PT is increasingly being used in the health and wellness damain
motivate and assist users towards a healthier lifes{elenaini et al., 2020A
prominent example of persuasive technology is mobile health applicatiditising
persuasive strategiesuch as reminders, rewards, and social comparisons to
motivate users towards healthier behavioyskmal Muhamat et al., 2021)

However, it is predominantly applied in the digital field, and its &g

effectiveness remains a concern, as users may revert to their previous habits once

the novelty of the technology diminishéédams et al., 2015)

Furthermore, the theory of reasoned action/theory of planned behaviour
(TRA/TPBare two important psychological frameworks to explain and predict
human behaviou(Ajzen, 1991)particularly in the context of health behaviours,
decisionmaking, and attitude change. The main aspect of TRA/TPB is the
behavioural intention is formed by attitude and subjective norm, and the intention
is the most immediate predictor of behavio(@onner and Sparks, 2015)
Furthermore, the flexibility of the TPB allows for the integration of additional
variableg(Orr et al., 2013)making it adaptable tdevelop targeted interventions

that address specific health issu@®ey are limited irtheir reliance on rational
decisionrmaking processes and the neglect of emotional and environmental factors

that may influence behavig (Hale et al., 2002)

By understanding the psychological mechanisms of human behaviour and applying
this knowledge in design, designers can enhance health outcomes. This
multidisciplinary approach underscores the importance of integrating behavioural
insights (model/strategynto the design process, ultimately leading to more

effective and impactful design solutions.
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2.2.3 Design fopromotinghealthy eating

Since the 1960s, behavioural interventidoschange eating behaviour have
primarily focused on cognitive changésod choices and consumption quantity
(Summerbell et al., 2003, Stuart, 196Currently, three types of interventions have
been identified to help people make healthier eating choiaed behaviours
including cognitively oriented, affectively oriented, and behaviourally oriented

interventions(Cadario and Chandon, 2020)

Affectively oriented; announcement®r messaginglelivery
Affectively oriented designs for promoting healthy eating leverage emotional and
sensory appeals to encourage healthier dietary chqiedsch focus on the
enjoyment of eatingltcan be more effective than traditional heaftiriented
messages in promoting healthy eating behaviours among a@v#glancourt et al.,
2019) suggesting that emphasizing the enjoyment of healthy foods can positively
influence foodchoices|t also revealedhat portraying healthy foods in social
settingscan enhance their appeal and encourage healthier chogesh as sharing
meals with family or friendéMaldoy et al., 2021)Howeverthe impact of
pleasureoriented messaging may diminish if not coupled with practical strategies

for making healthy foods accessil{gtok et al., 2015)

. Cognitively oriented informativeand educationaldigital tools

Some applesigned to promote healthy dietary behaviours have shown promise by
increasing users' knowledge about nutrition and food options, thereby facilitating
healthier choicesind motivatng the healthy eatindbehaviours Some informative

apps like MyFitnessPal, Yazio, FatSecret and Lifesnedesigned to promote
healthy eating by tracking food intake, counting calories, and offering persedali
nutrition advice(Shyuan and Wahid, 202Tjhese apps often include databases
andprovidereminders, and gamification to encourage healthier eating habits
(Carter et al., 2013ByberShogDunn et al., 2004and Teen Choice: Food & Fitness
(Cullen et al., 2013preonline platforns, designedo educateusersto improve

fruit and vegetable intake.

Similarly, Creaturd01,adigital game was designed to teach adolescents about

energy balance, using goal setting and rewards to motivate users. As a result, a
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reduction in the intake oprocessed snacks and sweetened beverages was
observed(Majumdar etal., 2013Dy I YQa t fFySd A& | 3L YATFA
aimed at engaging young users in learning about healthy eating and physical
activity in a fun and interactive wg¥raticelli et al., 2016Nutri-Advice, an

software designed to educate middle school students about healthy eating and
guide them toward better food choices, the user of which were more likely to
choose healthier option€Turnin et al., 2016)0rderUP!was designed tbelp

players learn strategies for healthy eating choices by having them play the role of a
server in an restauranthowingthe potential of mobile health games to promote
healthy behaviours in adultgGrimes et al., 2010The key advantage of

gamification is its ability to enhance motivation through interactive and enjoyable
experiencesAreviewby SuleimanMartos et al. (2021indicated that gamification

can significantly enhance knowledge about healthy eating and promote positive
dietary changes among children and adolescehitshowedpotential to sustain
changes over timéMazeas et al., 2022put Nour et al. (2019arguedit may not
address deeper psychological barriers to behaviour chaegengto shortlived
engagementBesidesthe effectiveness of gamification cée varied across

populations(Li et al., 2024)

Cognitively orientediesignscombined interactive digital tools and educational
resources teenhance knowledge and awareness of food chomany of which
involvedgamificationto improve the engagementioweverwhether improved
knowledgecantranslate into sustained behaviour change remains inconclusive.
Achieving longerm change is challenging without additional support or motivation

(Naicker et al., 2021)

., Behaviourally oriented nudging product design

Portion control plates, such as those with divided sections for different food
groups: vegetables, proteins, and carbohydratesre designed to encourage
balanced mealgJia et al., 2022)Thistype oftool helpsusers visually understand
correct portion sizes to prevent overeating. In addition, some portion control
tableware mostly reducegizal were found impacts on reduce the intgkgpically

smaller bowl(Ahn et al., 201Qspoon(Venema et al., 2020pr glasgPilling et al.,
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2020) The design of food labels adohto make it easier for consumers to

understand the healthiness of a product at a glance. These labels are oftem-colo
coded or include visual elements (e.g., icons) that represent key nutritional facts. It
showed that traffic light labelling significantly improved consumers' ability to
identify healthier foods compared to traditional packag(#genigstorfer et al.,

2014) Someportion control packagingoncepts were designed for children to help
reducethe intake of HED fooddang et al., 2022jhe resultsof whichshowed the

well acceptancdrom consumersand the potential on portion control.

In sum,the affectivdy oriented designsvoke feelings of pride, happiness, or even
guilt to affect consumer attitudes towards healthy eatiridpe cognitive oriented
designshelpimprove the knowledge and awareness of the heaktaging,and the
pleasure and fun experien@d facilitate the healthier food choice and behaviour.
These two focus oancouraging healthier choices biiangingattitude or

enhanéng awareness, but not oactualintake.Behaviourally orientedlesigrs

tend to yield the most consistent and sustainable results. This is likely due to their
practical focus on modifying specibehaviours and environments, which can lead
to immediate changes in dietary practicétowever, integrating three approaches

to specific dietary behavioursay provide a more comprehensive stratdgy

achievelongterm dietary change.

2.3 Packaging design aitglimpacts on consumer
2.3.1 Packagindesignand packaging roles

Packaging design focus

Packaging design involves many categories and its focus is constantly changing and
expanding, as shown in Figur@ By Azzi et al. (2012)ncluding (1)dnctionality

and protection; (2) sistainability andenvironmentalimpact (3) ostefficiency, (4)
consumerexperience andisability, (5) randing andmarketing (6) bgistics and

supply chainefficiency. From the 1960s to 2010s, the focus of food packaging

design has gradually evolved from simple preservation methods to include such
aspects as convenience, point of purchase (POP) marketing, source reduction (e.g.

material, energy), food safety and securipackaging authenticity, environmental
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concerns (e.g., solid waste, carbon footprint) as well as food w&stinman et al.,
2013, Brody and Lord, 2007hese evolving focus areas in food packaging design
togethershape consumer perceptions and behaviours by promoting brand loyalty
influencing purchasing decisions, and addressing growing concerns about

environmental sustainabiljt enhancing the overall consumer experience.

Related to CONTENTS/ENVIRONMENT/USERS

1) Distribution system characteristics: modeof transport,
transportation length, infrastructures conditions,
geographic area, change of transport modalities,
loading/unloading operations.

2) Environmental conditions.

3) Package design: mass and shape

4) Materials used: mechanical and chemical characteristics
5) Content characteristics (dangerous/not dangerous) ECONOMIC dimension

f 1) Evident and hidden cost related to
packaging life cycle
ENVIRONMENTAL dimension

1) Package design: mass and shape

2) Type and amount of package material
(including cushioning parts)

1) Package weight,
dimension and material

2) Tasks performed on the
package unit by human
operator (i.e. loading,
picking...)

3) Frequency and duration of
the task performed by human
operators

4) Workplace design and
working environment

5) Daily work organization
6) Package storage modality
7) Package handle modality

ing capacity

4) Packaging conversion and
distribution

5) Transportation mode

1) f posi-c recycled content
7) % of non-certified raw materials
SOCIAL dimension

1) Sector in which the package is
adopted

2) Recycling activities

3) Honest, comprehensible, truthful,
complete information

4) Users’ needs

5) Hygiene and safety standards

1) Product information

2) Market information

3) Costumer testes: fashion and culture

\ | 2} Design for end users’ needs (e.g. reusability,
i '1 openability. child safe packaging etc.)

=Y 3) Theft proof design and/or device

1) Handling, Lifting. Loadingfunloading
activities

2) Material Handling Devices (MHD)

3) Warehousing, stocking and stacking
4) Filling. order picking. sorting. kitting,
packing

5) Shipping, transportation and delivery 4) Demand planning

6) Traceability and re-traceability of 5) Marketing strategies and effects of promotions
information 6) Multisensory design approach

71 Disposal, reuse and recycle 7) Intelligent packaging

&) Inventory control B) Active packaging

9) Availability and transparency of
information

Figure2.2 Framework: content categories of packaging design.

Packagingdesignelements

Yokoyama (1983isted five essential characteristics of a qualified packaging
design, including mass production possibility, reasonable and efficient packaging
material, suitable structure and form, convenience, and consideration of disposal.
Fom the design perspective, basic elements of packaging include size, colour,
shape, text, graphics and mater{@aidoun and Salem, 2024)p0d is frequently
accessed and consumed by pegplaus, its packaging must fulfil more functions
than otherpackagingThe food packaginglementscan becategorisednto visual

and verbal packaging elemeni&lSamarraie et al., 2019%isual elements include

shape, sizecolourand graphicsThe verbal category consists of elements that offer
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further details abouthe product,includngnutritional information, label
information, country of origin, and brand name. In addition, food packaging also

includes functional elements, such as material and structural features.

Visual elementsSize and shape

Packaging features offer visual heurisfiossconsumergo make judgements about
the contents and volumePackaging size arectly linked to convenience and
practicality. Smaller packages are typically designed for sseglengor on-the-go
consumption on thecontrary, the larger packaggare designedor family, which
usually havegreater shelf presence and visibility, making it more likely to attract
consumer attention in retail environmen{&/nderwood et al., 2001Packaging
shape influences how products are storaad displayed with innovative shapes
creatinga strong visual impressiqgiBerkowitz, 1987, Becker et al., 201Epr
example packaging shapes that are angular in shape are associated with energy
and strength, while rounded shapes are associated with friendly and harmony
(Heide and Olsen, 201 Mloreover, elongated packages are perceived as more

appealing and containing a greater amo\i8tlayoi and Speece, 2007)

Visual elements Colourand graphics

ColouA & | FdzyRIF'YSydlt @Aradd t OdzST 3INI 00AY =

one product from otherand suggesting luxury, exclusivity, nature, hygiene,
quality, and securityLabrecque and Milne, 201Zyor instance, black is widely
related to luxury, and green is most often related to organic and ecological
products(Burke, 200Q)About 62% to 90%f consumers make purchase decisions
based on colour alonSingh, 2006)n addition, olour also thecore(i KS 0 N} Y RQ&
identity, contributes to brand recognitio@in et al., 2019)aaphics includes image
layout, colaur combinations, typography, angroduct photography, and the total
presentation communicates an imageorking together to appeal consumers and
arouse their interest in a producdimageserving as a central cue on packaging, and
it is found to have stronger effects on product evaluations than other elements
(Chrysochou and Grunert, 2018fudy byY 2 @ 6 S (ishdwkd®hato H 1 M ¢ 0O
consumergreferred photography over illustration, concrete pattern over abstract

and vivid colours over dutblours In addition, he brand characters are usually
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used to enhance brand loyalfiMcNeal and Ji, 2003]ypeface is an essential
element as a potential moderator in generatipgsitive impressions about food
andto convey/reinforce specific brand associatigive&lasco and Spence, 2019)

is found that natural script fonts are more reassuring and pleasant than simple,
non-ornate fonts(Henderson et al., 2004The placement of visual elements as
layout also matters. For example, @terbring et al. (2013jevealed pictorial

St SySyita akKz2dzZ R 6S 2y (KS NARIKINKF YR
Besides, the positioning of the image, logo, and flavour elements affects the

consumerattention (Barbosa et al., 2021)

In packaging design, the visual and verbal elements vog#therto create brand

messagecommunicatefood information,capture attention and influencechoice

Verbal elementsNutrition information

Theverbal informationon the packagingognitively help consumers to make
purchasedecisiongSilayoi and Speece, 2004mong theseerbalelements,
consumers tend to pay more attention to nutritional information and ingredients
than the other informational element@Ares et al., 2013kinceconsumers have
more health conscious and are now gravitating toward the nutritional values
displayed on the packagg (Festila and Chrysochou, 2018he nutrition
information on the packaginig presented in different forms, such as multiple
traffic light systems and letter grad¢Bowns et al., 2015and in different

locations, frontof-pack or baclof-pack(Kiesel et al., 2011)

Verbal elements Brand and theountry of origin

Generally, branding information is presented with both verbal and nonverbal
forms, including brand namepecialslogars and brand logo, creating brand
awareness and reputatioamong consumer@cNeal and Ji, 2003) brand name
generates various associations in the minds of consumers and offers additional
advantages, helping to ensure the product's uniquerssdmaintainconsumer
loyalty (Calvo Porral and Lewtangin, 2016)Displaying the country of origin on
product packaging can enhance the level of consumers' attention, thereby
influencing their purchasing decisio(Ribeiro et al., 2018%kince some consumers

were foundparticularcareabout the origin of product§Adam and Ali, 2014)

x
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Verbal elements Label information

Label informatiorhelps to convey all essential details of the food to consumer
(Ribeiro et al., 2018which can bgrouped into semantic and nonsemantic.
Semantic information includes the presence of legibfermation about the

product name, flavouringredients, shelf life, weight, serving and storage
information, the instructions of preparing foodnd usage warningstc. The,
nonsemantic information consists of a suitable colour combination for easy reading
with an appropriate font styldWyrwa and Barska, 201 ®)Vhile,label information

can contain inaccurate informatiaor omit some information whichmay cause

misleadingamong consumer@Nilsson, 2012)

Functioral elements

In addition, @mckaging material and packaging structure both contribute to the
basic function ofood packaging. The type, physical and chemical properties of the
material influence the functional characteristics of the packagdimgblem, 2012)

The general beliedbf consumers is packaging matergimportantfor protecting

the product from damagé€Poturak, 2014)More than that, naterial typecan also
suggesperceived value, for examplglass is perceived to have a higher value than
plastic(Steenis et al., 2017l influencedconsumer choiceby its associaibn with
health concerns, environmental sustainability, and aesthetic app®alexample,
studies have shown that consumepseferto choose products with sustainable
packaging, such as biodegradable or recyclable matépalser or glass) for
environmentalconcern(Norton et al., 2022)Structural features of packaging
involve single packageulti-packs andresealability transparentpanelsand other
special structuresThey are seen as the keyspoéserving food qualitand

enhancing consumer convenienféerghese et al., 2013} has been noted that
consumers typically favour packaging technology that ensusasyconvenience

and longlasting durability(Biji et al., 2015)More than that, rew technology also

contributes to novel function@Cheng and Chou, 2013)

Packagingdeveloping roles
The discipline of packaging was introduced to Europe by American corporations in

the 1960s, and by 1995, packaging design had evolved into a powerful tool for
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promoting brandgAlervall and Saied, 201®ackagings initially designed to

contain products and protect them from other destructive forcBesides,

preservation is a key function of packaging to reduce the environmental influence

on food, for example, as a barrier to oxygen, moisture and od®waneveld,

2000) Both ofthese functions ensure the quality and safety of food. Packaging

conveys required information about product, instructions on food stordged

eatingand sometimes theises of packagin@angley et al., 2021, Orth et al., 2010)

t FO1F3AAYy3I dza SR T2 NJ,Nasklsoxsscibed & & markedhdR dzO (i Q 2
vehicle, involvingn i KS F2dzNJ t Q& 2F YIFNJ SGAYy3IY LINER«
(Olsson and Gyorei, 2008pecifically, packaging is designed to capture attention,

offer an appealing way to communicate the product's benefits, persuade

consumers to make a purchase, and serve as a prominent advertisement for both

the food and the brand. Packaging also easesftiod production, storage,

transport, display, distribution, usage (proving container, accessibility) and
dispensingColes et al., 2003When combining all these aspects, packaging can be

seen as an integral part to the produ@hmed et al., 2005)The functions of food

packagingvere summarised in Tabl2.1.

Table2.1 The summary of food packaging roles

Function | Description
Containment  Hold the food and keep them secure until they are consume

Protection Protect the food frommechanical and environmental hazards

Minimize chemical, biological and microbiological spoilage f
extendingshelflife

Convey required information of products

Provide handling instructions of food and/or packaging
Attract attention to the produtto assist in selling

Preservation

Communication

Marketing Reinforce brand recognition and reputation
Provide convenience in various stagegludingfood
Facilitation production, storage, transport, display, distribution, using ar

final disposal

Understandingof packageusing pattern
Despite daily exposure to packaging, consumers tend not to pay active attention to
the functionsof packagingThe first interaction consumers have with packaging is

often visualsince the pckaging serves dlse face of the product on the shelf
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Then,consumersnake choices and decisions based ongheductvalues

conveyed by pckagingAfter thatare post purchasing stage¥/hen the food is
consumed, packaging turns into a useless thing which needs to be disposed
(Ryynénen and Rusko, 201Agtually, from purchasing through disposal, human
package interactions are comprised of several steps involving a set of user actions,
depending on the user, package athe context of use. Several general tasks are
identified, including purchasing (starting point), carrying, storing, opening,
dispensing, closing and disposing. The actions not always follow the steps strictly,
sometimes there are other possible paths of actiaich have been summarised

by de la Fuente et al. (201%3eeFigure2.4).
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Figure2.2 Generic package use life cycle

2.32 The influence of packaging on consumers

Research has shown that consumer decisions about healthy eating are heavily
influenced by external cues such as packaging d€sigrmeir and Roose, 2020)
Increasing research has shown tlhé influence of food packaging on consumers
is a complex, multifaceted phenomenon that shapes their overall perception and
plays a significant role in the decistomaking processo be specificsignificantly

influence consumers' perceptions and behaviours.

2.32.1 Perception influence

The packaging design features can activate heuristic inferences which in turn shape
consumer perception and judgments of the product insidich is alsoelevant to
the purchase decisioof consumergWells et al., 2007)The perception influenced

by packaging includes the following aspedqtsality, taste, healthiness and portion.

Quality perception

Packaging influences the perceptiohinsideproductquality. Take colour as

example the packaging with red, blue, black, and purple background are perceived
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as highquality (Grimes and Doole, 1998imilarlya I £t SOS@A S YR { G y¢
found thatbright and appealing colours can create positive associations, leading
consumers to perceive the product as higher qualyrthermore packaging

material choice also impacts quality perceptiéior example, compared to glass,

plastic materials may leach chemicals into food, potentially leading to negative
perceptions regarding quality and saféiartin, 2024) Besidesenvironmentally

friendly options are increasingly associated with higher quality and healthiness

(Donato et al., 2021)n addition, research revealed thabkpackagng (either

designed withcardboard or plastimaterial) are perceived with higher quality than

the plastic bag packang (Ngrgaard Olesen and Giacalone, 2018)

Taste perception

Packaging cues can also guide taste and flavour perceptions. Packaging shape and
colourinfluence taste expectations and anticipated liking. For example, food is
perceived as more intense when associated with angular than with rounded
packagegBecker et al., 2011Yeflen et al. (2023lso foundround shapes, high
brightness, and low saturation suggest a mild taste, while triangular shapes, low
brightness, and high saturation indicate a sharper taste. Additionally, round shapes
are associated with the highest levels of expected likikigo, taste ratings were

high when cartoon characters and popular brand images were on pack@giag

et al., 2015)Under certain circumstances, tiraageshapeon the packaging can

even modify taste experiencékiang et al., 2013)

Healthinesgerception

In addition, perceived healthiness differs by packaging.diesearch indicates

that colours associated with naturalness can enhance consumers' willingness to
pay for healthy food options, as these colours evoke perceptions of freshness and
healthinesgMarozzo et al., 2020for example,@ours (especially green) and
pictures frontof pack also affected food healthfulness beligdliott, 2008)
Furthermore, theslim shape packaging acts as a symbolic cue for product
healthiness compared to wide shape packagvan Ooijen et al., 201.7lror
individuals with high health concerns, the less heavy typeface leads to a stronger

link between sugary foods and unhealthinékarnal et al., 2016 Cute packaging
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designs increase perceived tastiness but decrease perceived healt(Bussurr,

2019)

Portion perception

Food packagindeaturesalso affect the perception of portion siziéor example,

beer in cans is perceived as containing less voltirae in bottles, particularly for
those who drink beer less frequentlyang and Raghubir, 200K)is also confirmed
that the underestimation of theortion size increase was particularly severe when
the modificationis only in one dimension (height, width, and lengi@handon and

Ordabayeva, 2009)

2.32.1 Behaviour influence

Purchasing and recycling behaviour

Since packaging is an important marketing tool, there is no doubt that it influences
consumers' food choices from initial attraction to final purchase. Apart from
shaping consumer perception of the product, packaging aids decisions at point of
purchasgWells et al., 2007)it has been revealed that colour, shape, image, lines,
and typography are main design elements influencing consumer purchase
behaviour, with image being the most significant factor of purchase decisions
(Wang et al., 2023)n addition, the packaging that communicates ecological
benefits can enhance consumer trust and willingness to(Magnier and
Schoormans, 2015The review bjNemat et al. (2019)nderscores the single

material packaging, clearly recycle label or symbol, transparent or light and natural
colour, standardised shape and providing specific guidance as effective

communication channel for encouraging consumers to recycle behaviour.

Eating behaviouc specificon food intake

Furthermore, multiple packaging features, including visuérmational, and
functional are known to alter intake. Specifically, there is a strong link between
packaging cues and food consumption quantity, independent of the food quality
and even the food taste on some occasi@iisller et al., 2012)or example,
fitnessverbalcues relating to energy expenditure on packaging increased both

serving size and actual food consumpt{gtoenigstorfer et al., 2013Health claims
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and nutrition information on packaging alters consumption quantity; atbel
users reporting healthier nutrient consumptig®llberding et al., 2011 Another
study found an effect between labelling of smaller serving sizes and downsizing
food consumption (pizzgbpanos et al., 2015pne study showed that a smaller
image size of the products on the packaging lowered consumghieyens et al.,
2015) Stroebele et al. (2009kvealed that people tend to eat less with small
packaging. Other studies also showed similar find{Agsts and Smits, 2017,
Marchiori et al., 2012)Packampg shape influenced foothtendedintake when
peopleare exposed to healthfulness knowled@i€oo and Suk, 2016)ransparent
packaging appears to increase food consumptmrcertain type pf foodDeng and
Srinivasan, 2013whereas resealability reduced consumption volu{De Bondt et
al., 2017) Partitioning state is another determinant for consumption quantity.
Compared with the noipartitioned packages, the partitioned packages (single

serving) reduce the food intak®aynor et al., 2009)

2.41deation design tool for designers

2.4.1 ldeatiorand design processead designers

Ideationdefinitionand facilitating methods

Ideation isthe formation of ideas or conceptghichis seen aghe creative process
of generating, developing, and communicating nieeas(Jonson, 2005)tisan
essential part of the design proceshich canbe conducted by individuatsr

teams (Graham and Bachmann, 2004)

Various methods have been explored to facilitate this proc#ss effectiveness
depending on the context of applicatioRor examplehrainstormingis one of the

most widely recogrsed techniquesnot only increases the number wfea

generaton, but also stimulates cognitive procesg&sm et al., 2019)particularly

when participants build on each other's contributions in a grddpa diversity may
be improved, the practical utility of these ideas may not always meet expectations
(Chulvi et al., 2013Besidesit is rely heavily on verbal communication and

abstract thinking, thusocial apprehension and group dynamics, which may inhibit

individual creativity(Wieland et al., 2022Bodystorminga variant ofthe



- 38 -

brainstorming engageslesigned o6& LJziGAy3 GKSY Ay (GKS
environment, allowing for deeperunderstanding of the user's need develop
usercentred solutions so called as embodied desid8chleicher et al., 2010}

helps bridge the gap between conceptual ideas and practical applications, allowing
designers to visua and test interactions in a more tangible wdgsides, nmd
mappinghelpsideasorganisation assisting t@see connections that may not be
immediately apparent to enhance cognitive processing and creafdayes and
Morrison, 2021)Visual nature of it helps in breaking down complex problems into
manageable parts, fostering more comprehensive understanding of the design
problem.Furthermore, @sign thinking workshops used for design solution by
bringingtogether interdisciplinary teamt® explore multiple perspectives, thus
generatng solutionsfor specific design problenm{®azzouk and Shute, 2012)
However, if it is lack of participants diversity, the design outcome quality may be
limited. Persorais anothertool to help personalise and humanise the otherwise
abstract concept of a group of usgBornet and Brangier, 2016} brings the

target consumers to life and hedpo connect designers and users inyegrating

their needs and goals as a central driver of design procebséshe effectiveness

of it relies on the accuracy and depth of the user research conducted.

Design processes

There are many ways of describing design proced3esst and Dijkhuis (1995)
viewed thedesign process as a rational problemlving procesOne typical model
is designthinking(DT) pocess whichfocuses on understanding users' needs and
solving problems in an iterativegpproach It is structured into five key staggq.)
Empathse, (2) Define,(3) Ideate,(4) Prototype, and5) Test the descriptionof
which is presented in Table 2Phe iterative nature of DT allows for continuous
refinement of the solution to ensure it effectively meets user negtisafiee et al.,
2021) especially suited for complenserdriven problemsAnother general
process iDouble Diamond Proce¢®DP), which wastroduced by the UK Design
Council in 200and has been applied in various fiel@Sustafsson, 2019The
model is divided into four stagegt) Discover(2) Define,(3) Develop, and4)
Deliver, with two "diamonds" representing phases foblem identificationand

design solutiongSaad et al., 2020t is widely recogrsed for its clear structure

9(
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that separates problem definition from solution generation, allowing for more
focused exploratiorthroughboth divergent and convergent thinking.also
encourages feedback and iteration, ensuring that designs areimfelimed by

research and validated through testing.

Table2.2 The design process models

Model  Stages ‘Description

Empathize Understand the users' needs and challenges.
. Define Clearly articulate the problem to be solved.
De.S|g.n Ideate Generate a wide range of creative ideas and solutior
Thinking , . .
Model Prototype Developtangible representations of solutions for
testing.
Test Gather feedback on prototypes to refine the solution:
Discover Understand the problem through research, user
insightsexploration.
Define Narrow down the insights tolearly define the problerr
Dpuble to solve.
Diamond _ . : :
Process | Pevelop  Exploe potentlal solutions, brainstorming, and
prototyping.
Deliver Test, refire, and finalie the solution for
implementation.

Ly adzYYFINBX 020K 5¢ FyR GKS SléibiyfaddS NJ @1 f
usercentric focus make it suitable for exploring complex design issues, while the

DD is beneficial for ensuring thorough problem analysis and strategic development

in packaging design. The clear delineation between problem and solutidD of

allows designers to focus on understanding the problem before jumping to

solutions, which can be particularly useful in packaging design for healthy eating,

where understanding the impact of packaging design on consumer behasiour

important.

2.4.2 Design tool for designers
A wide range of tools are available to assist designers throughout the various
phases of the design process. These tools can be categorised into several types: (1)

Design oolsfor designpractice(Lauff et al., 2019)usually are theoftware for
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concept generation(2) Design tools for rapid 3Wototyping(Ho, 2019, Saakes
and Stappers, 200900 refine designideas dynamically(3) Design tools faemote
collaboration usuallyare web platformgDorta et al., 2008)4) Design tools for
design ideatioror aeativity support (Han et al., 2018)n curent research, the
focusis noton how to assist designers in presenting the design idedacilitate
collaboration but on how to fosteithe generationof creativedesign solution$o
addressspecific design problem3husthe design toothat aidsdesigners in
generating creative ideaare reviewed and discussed this sectionThe primary
purpose of the ideation design tool is tacilitate innovative thinking, enhance
problem-solving capabilities and enabling designers to explore a wide of

possibilities.

2.4.2.1 Randomidergentinspiration

Somedesigntools offer divergent creative inspiration based on certagtablished
database. For exampl&jealnspire 4.0 provides analogical inspiration aimed at
enhancing creativity across various design domgsiddharth and Chakrabarti,
2018) Thebiological system@veb-based applicatiopserve as a rich source of
inspiration helpingdesigners access biological knowledge more easily and apply it
systematicallyDesigners can input keywords related to their design problants

the toolwould retrieves biological systents present relevant contentSimilarly,
PANDA toqla softwarecanretrievethe relevant analogies from a patent database
which containsl55,000patents (Verhaegen et al., 2011)hese two types of tools
are more helpful in design fields that draw inspiration from biology or patents,
offering limited inspiration for packaging desighe Character Space Construction
(CSCtool is to assist concept designers in exploring, generating, and explaining
design concepts, particularly with respect to product aesthetics and semantics
(Sano and Yamada, 202%)hich has been tested in professional design
environments and was reported better support for exploring ideas compared with
available web search toolslowever, it is relied on verbal inspiration, does not
include any visual component. Iteffective for describing aesthetics and semantics
but may not capture other critical dimensions of product design, such as

functionality or engineering concerngound not be useful for the designs required
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to be beyond aestheticEheseweb-based interactive systesprovidesstructured
access to informatioflists of candidate words and phrase suggestjdased on
the input briefto support designers' cognitive processes, helping them better

articulate design concepts and communicate them effectively to stakeholders.

2.4.2.2 Providing summarised inspirational prompts

Some design tools provide inspiring content from specific fields, suranmit and
presenting it in a more intuitive format for designers. The aiasto inspire design
ideasthroughintegratingthe content into the design proces#he toolkitby Wang
and Ajovalasit (2020yas created to increase designers' awareness of traditional
Chinese cultural aesthetics and enhance cultural sensitwitycorporate Chinese
cultural elements into theidesign The card deskelp designers incorporate

cultural reference®n desigreffectivelyby illustratingthe culture feature, emotion
connection and design application examplesrispire culturally sensitive design
decisionsThe PLEX Cards were created to ligpigners incorporate playfulness
into products and servicdsy providing 22 playful experience categoreseach

card, witha definition and images to help understand the conc@picero and
Arrasvuori, 2013)The cardstimulate creativity and offer a structured way
(creatingscenaridbased on cardfo explore how playfulness can be integrated into
various design contexthere playfulness could enhance user experietmvever,
the images on the cards might come preloaded with specific meanings, which can
limit open interpretation Theplayfulnessdesigncan be strongly linked to

consumer engagemenfs some digitgblatformsinvolvinggamificationto keep

the user engagement (see section 2.2.3) are the go@ihples that this tool can

be applied Besides, it is also useful to keep consumer engagemeintdyyrating
playful elements in packaging desigime MiX Cardw&ere designed to help
designers generate creative and practical product ideas by incorporating magical
effects (such as levitation, telekinesis, and transformation) into their ideation
process(Haritaipan et al., 2019 ach card representing one of 15 magical effects
aimedto use magical thinking and analogical reasoning to overcome design fixation

and inspire innovative solutionblovice designers tended to benefit more from the
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cards, as they helped in overcoming creative blocks and prompted fresh thinking.
Professional designers, on the other hand, used the cards seleclivedyporating
digital or interactive formatsvere suggested by designers since tfaythe cards
constrained their creative freedonin addition, as reviewed bigoy and Warren
(2019) the card format design tool strength imqwiding convenient summaries of
useful information and/or methodand communication in a tearrbut limited in

over-simplifying information hard to understand and difficult to change or update.

2.4.2.3 Proposed framework or methods

Some specifirameworksor methods were proposed as design tool to structurally
inspire the design. For exampl@jn and Ng (202@roposed metaphorical design
framework to assist designers in blending Traditional Cultural Properties (TCPS)
with modern product functionalitiesThe design tool is presented as a
diagrammatic framework to evokaesignes' reflection on cultural heritage while
improving the functionality of products within contemporary design. The Preduct
Personification Method is designed to assist designers in generating new
interaction concepts by endowing products with hurdédee peronalities(Park and
Nam, 2015)The method is supported by four tooBroductPersonality Cards
Relation CardsTool Cardsind at N2 R dzO (i Q § guitling dgsignes HoNolR a
step-by-step approachThesestructured approactimakes it easier for design teams
to collaborateand ensure consistency, by followitige same processas well as
allows for more thoughtful consideration of each phabB®weverthey can also

limit creativity and constraint flexibilityzor the emerging design challenge of using
packaging design to influence eating behaviours, a-bteptep guided approach
may not be the most effective in maximising creativity. However, providing

directional strategies to inspire rationdésign ideas can be more benédic

2.4.2.4 Conveying specific knowledge, design principles or theories

The software bKim and Lee (201 &jds designerdo overcome challengesf
limited biological knowledge, by providing a framework and recommendation

system that simplifies the selection of biological analogies and the extraction of
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design principle$Aeni Zuhana Saidin, 201%)ards for Circularity tool dgesigned

to facilitate circular design in practice by helping designers understand and
implement circular design principléBokter et al., 2020)The toolwaspresented

as a card deglprovidinga structured approach to guide designers in considering
circular strategies, material choices, product lifecycles, and business models
throughout the design process, helping them move beyond theoretical frameworks
into practical applicationSimilarly,Use2Use Design Toolkttards) asist designers

in creating products and services that support circular consumiRaxfelt and
Selvefors, 2021)n addition, Design Principle Cartiy Perez et al. (20193

intended to assist designers, especially in the domain of additive manufacturing
(AM), by offering a set of principles that guide the creative exploration of new
design spacefach card contains text description, visual representation and real
design case for inspiratioifhese desigtools were designed to assist the design in
a specific design area by either providing core information of the field and/or
principles to guide the desigihis suggests that a design tool tailored to a specific
area could support designers by simplifying the process of acquiring and digesting
relevant information and applicable principles. This is particularly important for
crossdomain design challenges,duas utilising packaging design to promote
healthy eatingln addition,Won (2021)eveloped acolour tool prototype(initially
presented in PDF format, targeting to an interactive webgiejonvey colour
research toassistdesign practicelt demonstratedthe design tool coulgrovide
convenience and inspiration for design practigesimmarsing the results of

relevantresearch.

2.4.2.5 Facilitating the behavioural effect

Lockton et al. preseetdthe Design with Intent Method, which provides a
structured approach for designers to create products and systems that
intentionally influence user behavio@kockton et al., 2010whichtypically aim at
influencing user interactions with systertsat guiding user$ollowing a particular
process Furthermore,somedesign tools incorporate behavioural scieneéning
at effectively influencing user behaviaufhe PToolkit was created to support

designers by providing them with structured persuasive design knowlimige
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achieving target user behaviauimilarly the Behaviour Change Design Cards
serve as a practical tool for designers to integrate behavioural theories into their
designprocesses, ensuring that design decisions are grounded in psychological
principles(Konstanti et al., 2022 he carddranslated the knowledge of two
behavioural modd, Transtheoretical Model of Behaviour Change (TaM)
BehaviourChange Technique (BCmapping BCTio the five stages of TM This

not only highlights the importance of providing and translating behaviour change
theoretical models for designers but also demonstrates the combinability of

different modelsbased on the specifidesignpurpose

2.4.2.6 Summary of the ideation design tool

Based on the design tools mentioned abowe two key aspect®sf ideation design
toolsare summarisedcontent and format(see Figure 2.3Yhese two aspects
highlight howcurrentideation design tools arprovided and presented.

Design tool for supporting design idea generation

J

Content Format

+ Libraries of design elements + Physical tools (e.g., Cards):
-semantic networks, visual stimuli, patent data - Simple, tangible, and intuitive.

+ Domain-specific stimuli - Ideal for brainstorming and collaborative
-cultural elements, playful experience ideation.

+ Structured thinking frameworks + Limited in updating and potential
-metaphorical design framework, product- oversimplification of information.
personification method - Digital platforms:

- Knowledge collections - Interactive, broadly accessible and
-biological knowledge, circular design principles updatable.

+ Behaviour change theories - Supports visualisation, knowledge retrieval,
-persuasive design knowledge, psychological and integration with design software.
principles and models - Limited in reliance on technical skills and

internet connectivity.

Figure2.3 Summary of the design tool for design idea generation from tool
content and format perspectives.

Design tookontent

In terms of content, relevant and stimulating material are provided to inspire

design idea generation, emphasising the role of external knowledge sources in
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helping designers generatdesignsolutions The content includegl) Libraries of
design elements (e.gsemantic networks, visual elemenfsatent datg to

randomly inspire designs; (Summarised stimuli in specific domain (e.g., cultural
elements, playful experience) to ignite creativity; (3) Structured thinking processes
(e.g., design frameworks or methods)structurally guide the design concept
development; (4) Collection of knowledge in a particular field (e.g., specific design
strategies or theories), with the tool serving as a medium for convening this
information; (5) Behaviour change theoretical models to assist the behavioural
change effect of the design outcomd@sese tools provide domaispecific

knowledge, enabling designers to overcome gaps in expertise or behavioural
insights by integrating information into easily digestible form&ssides, ltese
approachesuggested thatliverse content can be incorporated into design tool to

encouragethe exploration beyondR S & A Inyfrfedilie Qontext.

Design tool format

Regarding formatdesign tools for ideation argypicallypresented intwo main
formats, including digital platform/materigand physical kits/materiaPhysical
material, like card deckare designed to be simple, easy to handle, and intuitive,
often combining textual and visual elementsdiearlyconvey the tool's contento

the users. To be specifi@ars are typically used to present summarised principles
or inspirational content key points to stimuli creativifijhisformat has been shown
to foster collaborative ideatiofe.g.,communicationand idea sharing enhance
engagement and creativity amormgsignes. Cardbasedtools offer easyto-use,

and structured approaches that are ideal for quick idea generation and-tessad
brainstorming However they can be hard to update, and sometimes oversimplify
complex information, limiting flexibility and adaptability for more dynamic or
iterative design task®igital platforms, on the other hand, are generally used for
functions such as visualisation or knowledge retrieval. These digital tools are
designed to perform specific functions (e.g., stepstep guidance or information
retrieval) or to make the tool more accessible for designéhss format is
increasingly prevalent, offering advantages such as ease of sharing and integration
with other software(Ekstromer and Wever, 2019)igital tools provide interactive,

scalable, and updatable features that enhance collaboration, adaptability, and
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accessibility, making them suitable for evolving design challenges. However, they
may require technical skills and rely on internet connectivity, which can pose

barriers in certain contexts.

In summaryunder current research context, is essential for designers to receive
support from crosgsiomain knowledgén a summarised and simple way within an
accessible formai order to fostermpackagingnnovation Due to the complicity
nature of the health challenge, the integration of diverse knowledge allows for a
more holistic understanding of healgheatingissues and being informed by various
perspectivedDing et al., 2022)which is essential for developing effective designs.
Moreover,in addressing design problems related to user behaviour chanige,
necessaryo consider the psychologicatpecs of ideation, as these significantly
influence the effectiveness of desigieas in shaping target eating behaviouthe
choice between physical and digital formalspends orthe context of use and the

specific needs of the designers.

Chapter summary

In sum,the literature on healthy eating identifies the global issue of imbadatiet,
with overconsumption of HED foods and inadequate intaké&¥being the

primary dietary problemsThepermissivefood environment and thénternal

factors make it hard foindividualsto achieve healthy diet. Then, the varied efforts
made for improing the healthy eating were summariseéa their approach,
effectiveness and limitationg heseapproacheshowed positive results, but the
limitations raised more considerations on the accessibility of broadeulation
consumer engagemenas well aghe potential for longterm sustainability of the
intervention. Additionally, design is increasingly being applied to positively
influence human behaviouwith emphasis on the potential of design to encourage
healthier behavioursThe desigrapplications to encourage health eating and the
design models and theories relevant to health behaviour chamge discussed
highlighing the value opsychologybasedstrategies for encouraging healthy

behaviours
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Packaging, as a medium between food and consunmesdts design elements and
evolving responsibilities outlined this chapter Research continues to
demonstrate the significant impact of packaging on consumer perceptions and
behaviours, further emphasizing the critical role packaging plays as an
environmental factor influencing dietalyehaviours Themethods of helping

design idea generation and design tapiplicationsas well as the design tool
features were subsequentheviewed. The purpose, content and format of the
design tools wersummarisedindicating the design tool could support designer by
providing summarised knowledgmr a crossdomain design challengand

providing appliable strategies/principles to addréshaviouralchange design.

In light of the literature review findingsywo maingapswere revealed

Packaging design, while potential in shaping consumer behaw@risting
literature has not fully explored the intersection of packaging design and
behaviour change in the context of healthy eating promotion.

Design tools, while valuable in assisting designers in different ways, lack
of tailored functionality for addressing specific challenges such as
promoting healthier eating. Thus, here remains a gap in the development
of specialed design tools that directly support designers in creating

packaging aimed at promoting healthy eating.

Therefore, this research aimd to address these gaps by investigating the impact of
packaging attributes on food intake, drawing from both experimental data and
reaklife consumer experiences. Additionally, it devedd@ design tool specifically
tailored to assist designers in creating packaging that promotes healthier food
choices. This tool integratlinsights on the influence of packaging features on
intake, behaviour change theories, and the practical support required from the
designers' perspectivdhe next chapter detasithe methodology used, outlining

the approachesind specific methodemployed toachieve the research objectives
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Chapter 3
RESEARCH METHODOLOGY

This chapter presents an overview of the methodological approach of the

research and describes the rationale of the selected methods.

3.1Introduction: elements of a research design

Researclin the context of design, particularly within packaging design for healthy
eating, is a systematic process of inquamns to discover, interpret, and develop
knowledge that informs design solution@busaleh and Anwar, 2022 dopting
appropriate research methodology for the inquisythe key to explore how
packaging design cgromote healthy eatingPatel and Patel, 2019%\ model of
research process was characterised@ptty (1998) including epistemology,
theoretical perspective, methodology and methodsguiding hierarchy between
these elementss presented in Table.3. In current researchepistemology informs
the theoretical perspective@enzin and Lincoln, 2004juiding how knowledge is
perceived and structured in the context of healthy eatingege perspectives
determinethe methodology(Alam, 2019)ensuringappropriateapproaches are
used to capture thgpackagingmpactson dietary behaviouand develop the
design tool to support designer¥he nethodology governs arembedded within

the choices oSpecificmethods for a particular research ta@Rasper et al., 2007)

Table3.1 The basic elements of research proses

Elements Description

Epistemology | The theory of knowledge embedded in the theoretical
perspective and thereby in the methodology.

Theoretical The philosophical stangaforming the methodology and
perspective thus providing a context for the process and grounding its
logic and criteria.

Methodology The strategy, plan of action, process or design lying behin
the choice and use of particular methods and linking the
choice anduse of methods to the desired outcomes.

Methods for The techniques or procedures used to gather and analyse
research data related to some research question or hypothesis
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The chapter then discusses the research paradigm as a fyuriderrent research.
The research approachurposes, strategies and research type are then discussed
as the theoretical foundatiorf-ollowed by a research framework of current
research Slected methods at each research stage are presented next. The
following Figure A illustrates the structure of the methodology for this research.
The adopted methodology in this research is rationale in the following content of
this chapter. Furthermore,raovaview map of the research designncludingthe

main contents of the following chapters is provided at the end of this chapter.

> influencing how knowledge is
perceived and communicated

¢

Epistemoloéicalstance [ Subjectivist ][Constructivism ][ Objectivist }

Critical- Constructivism/ Positivism-
Ideological Interpretivism Postpositivism

influencing assumptions adopted
about reality and what can be known

Theoretical perspective

Research approach Research purpose Research strategy Research type
[ Grounded theory study ] [ Mixed ]
s P RS E [Design research strategies]
1 procedures
Research feamwork - E DRM framework

Data collection methods [ Systematic review] [ Photo-elicitation J { Interview ] [ Questionnaire ] [ Design dairy ]

Sampling strategies [Purposive sampling] [ Convenience sampling ] [Snowba\l sampllng]

Thematic analysis |<&:-support | Data display

Data analysis methods

Figure3.1 The overview of the methodology building and selection of this
research.

3.2 Research paradigm

Paradigms defined as the philosophicarientationthat influences what should be
studied, how it should be studied, and how the results of the study should be
interpreted (Okesina, 2020)There are three major epistemologictinces:

subjectivist, constructivist and objectivishe theoretical perspectives adapted to



- 50 -

these epistemological stancethey aralescribedn Table 2, which are

summarigd from(Crotty, 1998, Feast and Melles, 2010, Ponterotto, 2005)

Table3.2 Paradigms from epistemological and theoretical perspective.

Epistemology Epistemological stances Theoretical perspective

Subjectivist

LG A& AYLRAaSR

Criticakldeological

without the contribution of the
object. This implies that what is
perceived is what is real, and
that there is no underlying true
reality that existsndependently
of perception

It emphasses a dialectic
stance on the researcher
participant interaction that
aims to empower
participants to work toward
egalitarian and democratic
change and transformation.

Constructivism

It rejects the view that there is
an objective truth waiting to be

Constructivism
Interpretivism

discovered. Rather truth and
meaningare constructed out of
the engagement of minds with
the world. The constructionist
stance maintains that different
people may construct meaning
in different ways, even in
relation to the same
phenomenon.

It espouses a hermeneutica
approach, which maintains
that meaning is hidden and
must be brought to the
surface through deep
reflection. The researcher
and participants jointly
create findings from their
interactive dialogue and
interpretation.

Objectivist

It holds that a meaningful realit

Positivism Postpositivism

exists independently of
consciousness and experience
that entities carry intrinsic
meaning within them as objects
YR GKFG GKAA
can be discovered byarefully
going about it in right way.

It acknowledges the socially
constructed nature of
reality; The primary goal is
an explanation that
(ultimately) leads to
prediction and control of
phenomena.

This research involved two different groups of people, conssrard designers.

They may have different perspectives withiretrole of food packaging design

healthyeating Thus, constructivism is the appropriate epistemological stance for

this research since it is used for understanding of the social world from the

participants' perspectivéKhazanchi and Munkvold, 2003he constructivism

interpretivism paradigm underscores the significance of participants' definitions

and perspectives in shaping real{@yilliam, 2024)and acknowledges that
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knowledge is collaboratively created by researchers and particig&ilisert and
Driscoll, 2002)Thus, he interactive researcheconsumer and research&kesigner
dialogue can stimulate théeepreflection on theunderstanding ofnsights from
consumes anddesignes, the complex realitypf whichcould be uncovered by
constructivisminterpretivism paradign{Schwandt, 1994 Besides, this research
not just involvel building knowledge, but also involdeommunicating knowledge
to the target audience, specifically, including the translation of the acquired
knowledge from consumer perspective, experimental perspective and designer
perspective to support designer@nstructivisminterpretivism is the most
appropriate paradigm for this researels it allows for the complementary

interpretation and translation of knowledge from different perspectives.

3.3 Research approach

Research approach is classified into inductive approach and deductive apjpach
Soiferman (2010)The inductive approach is a botteap approach, moving from

specific observations to broader generalizatigBglozerov, 2002)t uses the

LI NOAOALI yiaQ @ASsa (G2 o0dAfR ONBFRSNI (K
the themes to uncovers new knowledge or concepts. The deductive is@otop

approach, starting with a theory or hypothesis and tegit against with the

empirical evidenc¢Reyes, 2004)n addition,Abdalmajid et al. (2023)nd

Proudfoot (2023)evealed the potential benefits of a mixedethod approach to

gain a comprehensive understanding of certain research context.

Theinsights from various perspectives of related stakeholders (consumer and
designer) are needed to be explored. Thus, to answer Rht are the
characteristics of packaging design in influencing consumer food intake?
inductive approach was used to discover new knowledge in this reséaitoboni

et al., 2020) The knowledge gained was then used for the development of the
design tool to answer thRQ2 (What strategies and tools can be developed to
support designers in designing food packaging that promotes healthy eatizg?
set ofhypothesison how design tool could be used was built and followed with a

deductive approach to test the validity of those hypothesi@dssly and Mesly,
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2015) In sum, in current research, an integrated approach was adopted to address
the research aim and answer these twminresearch questiongsigure 3.2

illustrates the approacktructurein currentresearch.

Theory building Hypothesis building
developing the knowledge on e Design tool developing the hypothesis on
packaging design applied on . concept how design tool may be used

promoting healrhy eating and possible benifits
Inductive T I

Theory building Deductive
| developing knowledge on
better support designers

Data collection on this design practice

gathering data from literature, Data collection for
consumers and designers evaluation
evaluating the design tool
Inductive with designers

‘ Support/contrast \

the hypothesis

Figure3.2 Combination of inductive anddeductive approaches in this research.

3.4 Research purpose

Research purposes can be classified into three main categories based on the
intention of the researcliRobson, 2002)ncluding exploratory, descriptive and
explanatory. The different types of research purpose and its related objectives are
shown in Table 3 adapted from(Robson, 2002, Strydom, 2013, Swaraj, 2019)
Marlow (2023)defined the exploratory research as a form of research that
generates initial insights into the nature of an issue and develops questions to be
investigated by more extensive studies. The purpose of descriptive research is to
describe individuals, eventsr conditions by studying them as they are in nature
(Siedlecki, 2020)t is about describing how reality is. The goal of the explanatory
research was identified as to explain why things are the way they/fatier and

Clark, 2011)Explanatory research normally builds on exploratory and descriptive
purposes and goes beyond focusing on a description of a topic or providing a

picture of it(Strydom, 2013)
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Table3.3 Classification of the purposes of enquiry and related objectives

Purpose type| Objective description

-To seek new insights

-To generate new ideas

¢2 FAYR 2dzi 6KIFG A& KI LILIS
understood situations

-To assess phenomena in a new light

¢2 AYONBIasS GKS NXaSIHNOKS
-To make a precise formulation of the problem

-To gather information for clarifying concepts

-To determine whether it is feasible to attempt the study
-To look at the characteristics of individuals, events,
conditions or a population

-To identify problems that exist within a unit, an
organization, or a population

-To look at variations in characteristics or practices betwe
institutions or countries

-To record and report phenomena (not primarily concerne
with causes)

-To gain a denser description of phenomena by describir
the setting

-To identify causes

-To ascertain causality between factors

Explanatory | -To determine effects on behaviour of a social phenomer
-To predict how one phenomenon will change or vary in
relation to another variable

Exploratory

Descriptive

Design fohealthy eating is memergingareathat has garnered attention in recent
years.As for using packaging design to promote healthy edtagnot yet been
addressed in detail by design research practically or theoretically. This research
aimedto build understanding ofvhat packaging features affeftiod consumption
and what are the supportive needs of desigfar utilising packaging design for
healthy eating Exploratory research is characted by its flexibilitySwaraj, 2019)
thus, it is valuable on seeking new insights tteatinderstand the eating behaviour
from a new insight: packaging design. Thus, it is appropriate to adwpent study

with exploratory purpose.
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3.5 Research strategy
Research strategy serves guidthg selecton ofappropriate methods and tools to

collect and interpret data effectivefOpoku et al., 2016)

3.5.1Research strategiem social science

Case study aims at helping understand the problem in its natural setting, thus, it is
usedwhen theresearchaim is to find answersta g KIB¥R G K2 g¢ |j dzSad A 2
(Teegavarapu et al., 2008 thnograpit studyaims to provide a deep

understanding of people's behaviours, beliefs, and practices within their natural

social settinggRasku et al., 2021The general goal of grounded theory is to

generate theories derived from data in order to understand the social context

(Halaweh et al., 2008 Action research is a form of collective, gelfilective inquiry

undertaken by participants in social situations to enhance the rationality and

justice of their practice§Altrichter et al., 2002)Table 3.4ummaisesthese

researchstrategies

Table3.4 General research strategies anldeir characteristics

Case study Ethnographic Grounded theory  Action research
study study
Focuses on the  Aims to capture, Focuses on Aims at investing
study of a single interpret, generating theory  complex, realife
case or small describe and of certain problems and it is
number of explain the live, phenomena to characterised by
related cases experience, form the basis of iterative and
within its reatlife culture, structure the study. reflective process
context of a group, Particularly suitable and by a close
(individual, a organization, for newareas collaboration
group, a setting community or which lacks between
or others) society. research or theory. researcher and
practitioners.
Involves multiple Requires Providesa Allows
sources of extended periods conceptual guantitative and
evidence and of participant overview with qualitative data to
data collection  observation grounded be used. It is
techniques, through interpretation, usually carried out
mainly including immersion of the explanations, through
observation, researcher in that impacts, and participatory
interview and setting. underlying causes. processes.

documentdion.
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Grounded theory aims to develop theory based on data systematically gathered
and analyseqUrquhart et al., 2010)it focus on theory building rather than theory
testing, making it ideal for areas with limited existing resedEtgward, 2013,
Heppes and du Toit, 200%iven healthycentred packaging design is a developing
area that limited in related research and lack of theory supp@rounded theory
allows to build new theory based on experiment data and the insights from
consumergo uncover how packaging attributes affect food intake and capture
how consumergperceive food packagirandits influenceon their portion decision.
LG Aa fa2 STFFSOUADGS Ay ARSYyGAFeAy3d ySSF
perspectives, which can then be used to inform the developnoémdilored design
tool. The iterative nature of grounded theo(iiasse, 2023llows for constant
refinement of the design tool, ensuring that the final product is tailored to the
specific needs of designers. Therefateanfill the gapin lack of specificity in

addressing challenges unique to packaging desigdié&ary behaviourchange.

3.5.2 Design research strategies

Design science research (DSR) has gained promiijeetfers et al., 2018pr
emphassingthe importance of generating solutions that are theoretically sound
and applicable in realorld contexts(Venable et al., 2017Lross (1999 iscussed
the design research from three main categories, based on people, process and
products. In addition, a interaction design research triangle was proposed by
Fallman (2008)including design practice, design studies and design exploration.
Furthermore,Frankel and Racine (201distinguishedhe design research into
three fields: research for design, research through design and research about

design.Thesecategories on design researahe summarsed in Table 5.

/ 2y aARSNAY 3 Cddassification, thisr&seanch f@lls iyf&arch for
designin that it concerns what support materials should be provided to designers
to assist their packaging design towards healthy eating. At the samedinrent
researchaimsto develop adesign tool and to investigate how designers may use

the design tool andvhat may be theotential values of the design totat makes
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combination ofresearch for desigandresearch through design

Table3.5 Three types of classification afesign research strategies.

Reference Category Description

Cross
(1999)

Fallman
(2008)

Frankel
and
Racine
(2010)

Design
epistemology

Design
praxeology

Design

-study ofdesignedlyways of knowing (people)

-study of the practices and processes of design
(process)

-study of the form anatonfiguration of artifact

phenomenology (products)

Design practice

Design studies

Design
exploration

Research for
design

Research
through Design

Research about
design

-The activity area of design practice denotes the
kinds of activities thainteraction design
researchers are involved.

- The overall goal is to build an intellectual
tradition within the discipline, and to contribute
to an accumulated body of knowledge about
design theory, design methodology, design
history, and design philosophy.

-It seeks to test ideas and to ask, "What if?", bu
also to provoke, criticize, and experiment to
reveal alternatives to the expected and
traditional, to bring matters to a head.

-It provides the information, implications, and
data that designers can apply to achieve an-enc
result in their design projects.

-It seeks to provide an explanation or theory
within a broader context and emphasis on the
research objective of creating design knowledg:
not the project solution.

-The work that is carried out under the heading
other disciplines (sociology, psychology,
semiotics, economics, history, etc.... of design);
searches for an explanation in tlegperience of
designers and those who use products.

3.6 Research type

There are two broad approaches of conducting data collection and interpretations

are qualitative and quantitative resear¢Anas and Ishaq, 2022)he next

consideration is about the data collection, either quantitative or qualitative, or a
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combination of the two. Figure.3 sets out thanaindifferences between the
guantitative and qualitative researdyisi, 2016, Choy, 201Qualitative research
wasdescribed the as the systematic collection, organization, and interpretation of
textual material derived from talk or conversatiby Malterud (2001)1t is used to
dzy RSNB Gl YR LIS2L)X SQa o6StASTazr SELISNRARSyOS:
(Clifton and Handy, 2003Quantitative research produces the findings that have
been recorded numerically by statistical proceduf®®hajan, 2020)It deals in
numbers, logic, and an objective stance and seek to obtain accurate and reliable

measurementgRahman, 2020)

Advantages

. Provides abundant data about real life people
and situations.

Provides factual and descriptive information.

Disadvantages

. Limits findings to the particular group of people
being studied.

. Cannot give reliable and consistent data when

i
N

3. The originality and independent nature that | _ Qualitative compared to using quantifiable figures
theory emerges from data. research 3. Researchers impose their meaning and
4. Views human thought and behaviour in a social understanding of a situation to a given time and

context and covers a wide range of phenomena
in order to understand and appreciate them

thoroughly. /

place to other people.
. Non-use of numbers makes it difficult and
impossible to simplify findings and observations.

1. Reduces the time and effort of researchers in
describing the result.

2. Makes generalization possible.

3. Can be repeated at any other time or place and -
still get the same results.

4. Gives room for the use of control and study
groups.

5. Researchers' bias will be highly eliminated.

. Researcher detachment from the participants,
the experiences gathered may not be that of the
participants mind and opinion.

. The linear and non-flexibility nature, using
variables to search for the meanings, instead of
patterns

. Not well suited to examine the complex and

dynamic contexts

Quantitative _ _
research

N

w

Figure3.3 Summary of the dvantages and disadvantages @jualitative and
guantitative research

There is a growing trend towards mixed methods approaches that combine
gualitative and quantitative methodologi€®lano Clark et al., 2008)lixed

methods research can help researchers triangulate findings, validate results, and
gain a deeper insight into the research toffRoerStrier and Kurman, 2009J he
concrete rationales for performing mixed research are preseimetiable 3

(Bryman, 2006, Schoonenboom and Johnson, 2017)
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Table3.6 The benefits of performing mixed methods research.

Aspects Description
¢ refers to suggestions that employing both approaches enhar

Credibility the integrity of findings.
¢ refers to cases in which trmmbination is justified in terms of
Context qualitative research providing contextual understanding coupl

with either generalizable, externally valid findings or broad
relationships among variables uncovered through a survey.

¢ refers to the use of qualitative data to illustrate quantitative
lllustration FTAYRAY3Ias 2FGSYy NBFSNNBR (2
GRNEE ljdzk yOGAOGF OADS FAYRAY A
¢ refers to a suggestion, which is more likely to be prominent
Utility among articles with an applied focus, that combining the two
approaches will be more useful to practitioners and others.

Confirm and ¢ this entails using qualitative data to generate hypotheses an
discover using quantitative research to test them within a single project

¢ this includes two slightly different rationalesnamely,
O2YO0AYAy3d NBASFNOKSNEQ | yR I
Diversity of  quantitative and qualitative research respectively, and
views uncovering relationships between variables through quantitati
research while o revealing meanings among research
participants through qualitative research.

This research aims teavea more comprehensive understandingtbé topic and
identify packaging attributes thatould facilitateportion control, requiring insights
from various perspectives, which makes the collection of both types of data
essentialThis research can be defined as a mixed type of research, primarily a
gualitative investigation, but quantitative investigation was conducted in some

phases of the research.

3.7 ResearcHramework and methods

Several methodologies from the fields of social sciences and desigareviewed
to determine the appropriate processes and methods for this research. Multiple
methods were adopted in this research to answer the research questions and
achieve the research objectives. Tablé Bustrateswhat approaches and
strategies were selected and how they combined in this research and

corresponding methods applied in this research.
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Table3.7 Presentation of research questions, objectives, approach, strategies, research type and related methods adophbéesiresearch.

Research guestion and Research objectives

RQ1:What are thecharacteristics of packaging design in influencing
consumer food intake?

Research
approach

Research strategy

Research type Research methods

Objectives:

1) To demonstrate a detailed understanding of the healthy eating,
approaches to influence eating behaviour, design for behaviour chang
the role of packaging design addsign tool for designers.

2) To investigate the impacts of packaging attributes on food intake an
characteristics, identifying the attributes that facilitate portion control.

3) To explore the consumer insights on the packaging impacts on their
consumption

RQ2:How designers might be supported in designing food packaging ti

promote healthy eating?
Objectives:

4) To explore the challenges designers face and the support they neec
when developing packaging designs aimegramoting healthy eating.

5) To develop packaging design strategies and a design tool for shapir
healthy eating, which could be useful and inspirational for designers.

6) To test and refine the design strategies and the design tool.
7) To evaluate théesign tool prototype.

8) To discuss the usefulness, values and applications of the design tog
developed for the healttoriented packaging design

Literature

Social science strategy: review
) Systematic
N -Grounded theory study| mixed methods e
approach (qualitative & Photo
: itati licitation
Design strategy: quantitative) elicit
g 9y Semistructured
-Research for design interview
Social science strategy:
-Grounded theory study Literature
Deductive : review
and MDEsel MEiTee s Semistructured
Inductive | Design strategy: (qualitative & interview
approach | .Research for design | Uantitative) survey
Design diary
-Research through (log)

design
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3.7.1 Research framework

3.7.1.1 The main stages of the desigaearch methodology

Blessing and Chakrabarti (20@®pposed a design research methodold@RM)to
support a more rigorous approach in order for design research to become more
effective and efficientlt is defined as an approach and a set of supporting methods
and guidelines to be used as a framework for doing design resdaesign, design
research, and design research methodolagy related but different in a hierarchy
level, the relationshipf them ispresented in Figure.83. DRM aims to bridge the

gap between theoretical research and practical agdlon, facilitating a more

systematic and informed design procé&hakrabarti, 2010)

Design research methodology \

provides understanding
and support to help improve

provides understanding
and support to help improve

Design
(practice and education)

Figure3.4 Relationships between design research methodology, design research
and design.

DRM has been widely accepted and adopted by many researchers in design field
(Nickpour, 2012, Ali et al., 2022, Hiekata, 2019, Ebneyamini, 202&)Il adapts to
current research since this research addresses on the development of a tieslign
to support designers in packaging desiBiRM provides a systematic research
design framework to clarify each stage to buildawrentresearch. This DRM
consists of four stages: Research Clarificati®@) Descriptive Study | (B
Prescriptive Study (PS) and Descriptive Study {llJDihese main stagase

illustrated in Figure .3, adapted fromBlessing and Chakrabarti (200BRM is not

a set of stages and supporting methods to be executed rigidly and linearly. Multiple
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iterations within each stage and between stages are possible, as well as parallel

execution of stage@Blessing and Chakrabarti, 2009)

Basic means Stages Outcomes

Literature Current understanding
analvsis r-) Research Clarification |:> and expectations
! l Overall research plan

Empirical data Reference model

analysis 3  Descriptive Study | > Success criteria
Measurable success criteria
l Impact model

Assumption ’ . :: Support
experience synthesis RIS LIPS L Support evaluation

l Outline evaluation plan

Evaluation plan

Empirical data Application evaluation
" analysis »  Descriptive Study Il ——> Spp e
uccess evaluation
] Implication

Figure3.5 DRM main stages, basic means of each stage and the main outcomes.

Research Clarification (RC)
It helps clarify the current understanding and the overall research aim, develop

a research plan and provide a focus for the subsequent stages.

Descriptive Study | (BB
It aims at increasing thenderstanding of design and the factors that influence
its success by investigating the phenomenon of detagyet, to inform the

development of support.

Prescriptive Study (PS)
It aims at developing support in a systematic way, taking the results-bf DS
into account, developing an Impact Model, developing support and

undertaking continuous support evaluation.

Descriptive Study Il (BI$
Thisaims to understand the impact of a support éyaluatng thesupport,

including theusability and applicability
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3.7.12 Research organisation

Based on the DRM structure, the specific organisatiah@stages irthis research
is describedas followingandillustrated in Figure 36. Meanwhile how thesestages

andstudiesare presented in the followinghaptersis summarsed.

Basic aims Research Stages Main activities Methods
Review on HE, the challenges of
Identification Research Clarification HE, design for behaviour change ««wwwssemmsssemessssasenees Literature review
l and design tool
Understanding + Review on the effect of packaging features e Systematic review
Descriptive Study | on food intake
+ Investigation of the insights from consumers «weeees Photo-elicitation
i + Exploration of the needs of designers ..........cccccveeneeunne Semi-structured
; fth | interview
T Development of the initial support materials
Support development Prescriptive Study | (design tool 1.0)
i Making feedback collection plan
5 Evaluation of the design tool 1.0 Semi-structured
Support evaluation Descriptive Study Il B gmiias R R
Generating the guide for revision interview
. L Development of the design tool 2.0
Support improvement
it P { Rresctipive Sy | J Making feedback collection plan
Semi-structured
A 4 interview;
: Evaluat f the design tool 2.0 '
Support evaluation Descriptive Study llI - ——— Pre and post
Generating the guide for revision : i
questionnaire;
Design log
\ 4
nnorEdevalonans P sistive Sl Development of the design tool 3.0
pp P Tescrpvesiucy Making evaluation plan
\ 4 :
Evaluation of the design tool 3.0 serlEtictired
Support evaluation Descriptive Study IV Generating the guide for revision  «eeeeesseessemsenisnneees interview
l Revealed the application

Findings & Future work

Figure3.6 Different stages of the research under a DRM structure.

DSI: It includes three main studies to understand the insights and needs from
different perspectives tanform the development the suppofdesign tool)To be
specific, tudy 1 applied a systematgearching and analysing identify the
experimental validated packaging features that affect thed intake(this studyis
described inChapter 4). Study 2 investigated the consumer insights intofoloel
packaging and its influence on their portion intakeough photoelicitation (this
studyisdescribed irChapter 5). Study 3 explored the desigrallenges and
needs inpackaging desigfor promoting healtly eating(this studyisdescribed in
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Chapter 6).PSI: It focuses on the development of the initial support materials
(design tool 1.0) based on the results and findings frort &%l clarified the
continuous evaluation plan with student designéitsisis described inChapter 6).
DSII: It focuses on gathering feedback from designers ondisigntool 1.0,
testing whether they understand it and whether the support provided has the
expected impac{thisisdescribed inChapter 7).PSII: It involves revision of design
tool 1.0 into design tool 2.0 based on the feedback and findings froth, &h
plans to gather further feedback from student designers for additional
improvements(it isdescribed inChapter 7).DSIII: it focuses on getting feedbéc
on design tool 2.0 from student designers and generating guiddsifibrer
improvement(it isdescribed inthapter 7).PSIlI: It includes the development of

design tool 3.0 based on the findings from thelD&nd making following
evaluation plan with professional designersigidescribed inrChapter 8).DSw : It

includes the evaluatioof the design tool 3.0 (webased prototype)with
professional designers to gain insights ittie usefulness of the design tool and
the support application valueas well aghe improvement expectation (is

described inChapter 8). In sum, the thesis is structed as follows:

Chapter 4 reviewd the validated effects of food packaging features on
consumerfood intake.

Chapter Snvestigatedthe insights from consumers on packaging impacts
on their portion decision in their real life.

Chapter éexploredthe designer needs in leveraging the evolving role of
food packaging deigfor healthy eatingand develogd adesign tooko
support designers

Chapter ested andmproved design toolinto design tool 2.@iterative
testing and revision with student designers).

Chapter 8valuatedthe web-based prototypgdesign tool3.0)with

professional designers.
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3.72 Data collection methods

Data can be collected from various method@hattacherjee, 2012As descriptédin
section3.6, this research is characterised into a mixed type of research, combining
the inductive and deductive processes, using both qualitative and quantitative
methods to collectnd analgedata. Thusvariedresearch methods were adopted

in different research stages tdresshe corresponding research objectives. The
following section providea brief introductionof the selectedmethod and

explanation ofits applicationin this research. The dedicated chapter provides a full

desciption of each study's data collectiostudy procedureand findings.

Systematic review

Systematiaeview (SR)s a rigorous and transparent form of literature review. It
involves identifying, synthesising and assessing all available evikstios
guantitative or qualitativg (Jones, 2004)n order to generate a robust, empirically
derived answer to apecificresearch questiorfBooth, 2016) The key advantage of
SRis its ability to comprehensively capture and analyse the available evidence to
have an overview of the research question agentify gapsn existing literature
(Rabii et al., 2020However, despités benefits,SRhas limitations, such as
potential biasegShea et al., 2017¢hallenges in incorporating all relevant research
and translating their conclusiorf§uan and Hunt, 200@)nd varying levels of

evidence qualityRytwinski et al., 2021)

In the context of an emerging field that cuts across different disciplineth
designers and researchenavelimited understanding of what packaging feature
has been testeédnd showed impacts ofood intake. Therefore, it is necessary to
have a comprehensive understandingtios question Compared to the general
literature review, he SRappeared asn appropriate methodo build the

knowledge on the effect of packaging features on food intake. Thus, this research
conducted SR tecientificallygather existingesearchwhichexperimentally
investigated the impacts of packaging features on food in{&laoke and

Iwashyna, 2013p map the dataevidenceto answer the question about which

packaging attributes could alter the intake.
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Photo-elicitation

Photo-elicitation (PE)s a method usually used when researchers want to elicit
information from participants by using photograpfGomez, 2020, Matteucci,
2013) Using photographs during an interview provides a way to collect additional
information, offering a visual dimension tapturethe unobserved thoughts,
feelings, experiencesinderstandingor behaviours of participantéRichard and
Lahman, 2015)There are two types d?PEmethods:researcherdriven(where
preselected photography researcherare usedto initiate discussiohand
participantdriven photecelicitation (PDPEWwhere photographs are provided by
participans) (Van Auken et al., 201.0)his methodbrings abstract questions down
to a very handsn and approachable levéVan Auken et al., 20L.(PDPEanget
participantsdeeply involved in the data generatiodowever, in practical,sking
guestions abouthe imagesprovided by participants and also about thspects
that mattered toresearcherssdifficult. Besidesit is more timeconsuming than
traditional interview thatdemands more timepreparing the photograph task
guidance, linking the responses to the specific imagesamadysng both textual

and visual material(Meo, 2010)

Currentresearchis focus on the impact of packaging desigaxt is not sufficient to
convey specific packaging features, a combination of text and visual information is
essential tabetter understandinghe packaging feature® DPEnethod provides

the opportunity to collecipackagingmagesfrom consumersSXeal lifeand let them
discusgheir thoughts on the packaging featuresdatail as well as their
experience. The image not jusélps consumer describthe packaging featurest
alsoassiss researcler in understandingpackaginglesign detail&nd other
reflectionsfrom consumer§perspective Thus,the PDPEnethod was adopted to
investigateconsumer insights on the food packaging, exploring the features that
they focus on and thpackaging attributes that could affect their intaka

addition, consumer@ortion problems,values of portion decisions were also

addressed through thenterpretation of the textual and visual data.
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Interview

Interviewis a natural way of interaction that can take place in various situations
providing valuable insightsf participants(Blaxter et al., 2010)nterviewers can

help ensure mutual understanding by rephrasing or simplifying questions that
interviewees may not grasp. As a result, more appropriate responses and,
ultimately, more accurate data will be collectédornyei, 2007)Semistructured
interview has the ability tadig deeply into participants' perspectivés a elatively
flexibleway (Motubatse et al., 2015)llowing for a comfortable dialogue and the
exploration of ideas that may not have been previously considered by researchers
(Isaksson et al., 2023)loreover, semistructured interviews are particularly
beneficial in design research as they allow for the exploration of the design process
(Chen et al., 2021However, interviewees will only give what they are prepared to
reveal about their perceptions of events and opinions, making these perceptions
subjective and thereforenaychange over time according to circumstar{&vard

et al., 2024) The data might also been influenced by the incomplete knowledge or

even faulty memoryCicourel, 1974)

Inthisresearce (2 RSSLX & dzyRSNREGIYR 02y adzYySNaRQ
semistructural interviewwasused as part of the PDPE approach due to its allowing

for extend the questions to further explore more insights. In addition, to
thoroughlyinvestigate the challenges faced by desigreerd thesupport should be

provided semistructured interviewwasalsoapplied with designergue to there

may be someinexpectedaspects of challenges, needssdesignexperiencesrom

RS & A DegrpechveEro test the design tool, theemistructured interviewwas

adopted togainfeedback from student designers for the design tool improvement.
Furthermore, The finaldesign toolkevaluationwith professional designe@med

not only to explore its usefulness but also to investigate its practical value and

other potential applicationsThus a semistructured interview was conducted.

Questionnaire

Questionnaire is a structuremhethod containing a series of questions or prompts
designed for eliciting the desired informatidmom participarts (Baker, 2003)The

selfadministered questionnaire is a type of questionnaire thidwsthe
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respondent answeng questionsithout the aid of the researcher. It can be used
to collect qualitative and quantitative daf@larsland et al., 2001}t benefits in not
affectingthe answers that people may give without an interviewer present it and it
is more convenient for the participants. However, questionnaagultis affected

by social desirability bias, recall difficulties, and reliance on the researcher's

predetermined questiong§Widyanti, 2018, Ferrari et al., 2020)

The questionnaire was used as part of the evaluation metiwatl designers in
many researcho evaluatethe usefulnessand user experiencef the design tod
(Agogino et al., 2015, Han et al., 20I8)us, his researclalsoused questionnaire
as part of thedesign tooR.0evaluation inDSIIIto evaluatethe effectiveness of
the tool from multiple perspectivedBesides,d collect data on botlpre-and-post
for revealing the impact of the design tamhdto capturethe changes throughout
the design processhe questionnaire is evidently the most suitable methiocthe
evaluation of the design tool 2.th addition, thetool usingexperiencevasalso

investigatedviaquestionnaire at the end dhis tool testingstudy.

Designdiary method

The diary method has been usiid to document students' activities accurately
(Wilson et al., 2008)The flexibility of the diary method is evident in its
compatibility with other research methods like questionnaieesl nterviews
(Karadzhov, 2021) his adaptability makes diaries a valuable tool for researchers
seeking to gather comprehensive daResearch with timéased design diary
method is often concerned with ongoing experiences that can be assessed within
the course of a typical periotHowever, he use of diaries in research may face
challenges in terms of data validiiyrost et al., 2016)The subjective nature of
diary entries and the reliance on sediporting can introduce biases and
inaccuraciegManoj and Verma, 2015¢onsidering the need to gain a better
understanding of designers' stages, behaviours, and concerns during the design
process, as well as the value of the design tool, it is appropriate to use the fixed
schedule timebased diary method. This method was apglin the evaluation

study during D8I with student designers.
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3.7.3 Sampling strategy
Sampling is an important component of research deglgujere, 2016)Here is the

brief introduction of the sampling strategies usedhis research.

Purposive sampling strategy

This method involves intentionally choosing participants based on the specific

features that align with the objective of the stuigtikan et al., 2016)

Convenience sampling

It defines a process of data collection from population that is close at hand
and easily accessible to researchalowing researcher to get responses in a

cost effective wayRahi, 2017)

Snowball sampling

In this method, he researcher makes initial contract with a small group of
people and then uses them as referrals to contact with oth{@arker et al.,

2019) whichis useful for accessing hatd-reach populations

Table3.8 Summary of sampling strategies and simple sizes in this research.
Study stage | Research method Samplingstrategy Participants

Consumer Photo-elicitation with Purposwe sl 25 adult consumers
Convenience

SO\ Semistructured interview Sl in UK

Designer Besign taskowith Purposivesampling| 10 professional
needs study R Convenience designers
in DSI emstructured INteVIEW! sampling 10 student designers

L REE Tl Design task with

: ) . . Purposive sampling 12 student designers
in DSII Semistructured interview P Ping g

Design task with

ILLIRES e Semistructuredinterview _ _ _
Purposive sampling 9 student designers

in DSIII Questionnaire

Design Dairy
Tool _ _ _ _ _
VNI Design task with Purposive sampling 8 professional

Semistructured interview| Snowball sampling| designers

in DSy
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Purposive sampling was used in each study of this research and combined with
other sampling strategies in some studies. In the consumer insights studyljn DS
the purposive and the convenience sampling strategye applied.It involved
adultpeople who is living in the UK. These people could represent the general
consumers who are able to access to the food and the packaging in UK market in
their daily life. In the designer needs exploring study iF,Dise purposive and the
convenience sampig strategywere used. In this study, designavere recruited
through social platformgpersonal contract of the researcher and the design
student at the university. In the support evaluation study irlD&d DSII stages,

the purposive sampling strategy was carried out. The target participants were the

master student designers who chogdeetresearch topic related design brief and

consented to participate. In thevaluation study in D$ stage, the purposive and

the snowball sampling strategyere adopted. The participants in this study were
required to be the professional designers who have experience or knowledge or
skills of food packaging design and currently are engaged in design work. Some
gualified professional designers were initialgntacted by researcher through
personal contact, and then other designers were invited by them. The specific

sampling strategy and sample semillustrated in Table 3.8.

3.7 4 Data analysis methods
Both qualitative (thematicanalysis (T} andquantitative analysigdescriptive

statistics and prgpost comparison analygisvere adopted in this research.

TA is a methodtb identify, analye, and interpret patterns of meaning within
gualitative data(Clarke and Braun, 201 Providinga systematic procedures for
generating codes and themes from qualitative d&asides the preparation, the
other steps are: generating initial codes, searching for themes, reviewing themes,
defining and naming themes and final writteqp (Maguire and Delahunt, 2017,
Dawadi, 2021)Descriptive statistics provide a summary of data through measures
such as mean, mediaand standard deviation, heipgunderstand the central
tendency and variability within a datas@ong, 2023)For instancejt has been

employed to analyse students' performance and learning outcomes effectively
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(Nusantara et al., 2021Besides, gesening data visually through graphs and
chartsenhan@d the interpretability of findingsPre-post comparison analysis is a
method used to evaluate changes over time by comparing measurements taken
before and after an interventiofPriatna and Sari, 2028y employing paired
statistical tests, such agést, to observewhetherchanges are statistically
significant, thereby providinfurther evidence for the effectiveness of the

intervention.

The data ofconsumer study iDSI was analysed based on the TA steps and use
Miro to displaythe pictural andextual data from consumersBesides, the
descriptive statisticsvere used to analysthe frequence of the portion decision
factors.The data ofdesigner needs exploration study DSI was analysed byA
method tosummarise thadesign needs of designerBhedescriptive statisticeind
pre-postcomparison analysiwas conducted t@xplainthe changesfter using the
design tooby measurementsThe TA methodwas applied in aliiesign tool

evaluation studies toeflect the tool usefulness as well as sorather insights

3.8 Research design review

This chapteitroducedanddescribedselected research paradigm, research
approach, research purpose, research strategy, research type, research
methodology, research methods atite rationale of the application of them in this
research. This research folledra constructivist epistemological stance and a
constructivisminterpretivism theoretical perspective. A combination of inductive
and deductive approactvasapplied. From a social science perspective, this
research can be defined as exploratory researcland gounded theorywasthe
researchstrategy From a design research perspective, it can be seen as research
for designcombinedwith research through desigimhe DRMvasadapted as the

currentresearch framework, each stag@asdescribed from RC, EISPS, to DS,
PSII, DSIII, PSIl and DS . This researctvasprimarily qualitative research,
integrating both quantitative and qualitative data collection methedthin the

evaluation study. Several method®re adopted in different stages to collect data:

systematic review, photelicitation, semuistructured irterview, questionnaires and
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designdiary/log. The purpose sampling, convenience sampling and the snowball
sampling were applied to recruit participants. Thematic analysiscriptive
statisticsand prepostcomparisonsvere used as the main analysis methods with
the help of data displayrigure 3.7 illustratethe entire research processcluding

research methodologgnd the study conductedt each stag.

L e E LSS E e L e e an e ne s -
Research Clarification ( Literature Review \ Paradigm
Chapter c
onstructivism
1&2 Understanding of the background; identifying Constructivism-
the research aim, problems and objectives Interpretivism
) RTTT LTI T TP PPYPOPPPPP PP Approach
Descriptive Study | ( Systematic Review \ ( Consumer Research \ Inductive and Deductive
Chapter < To review the effect of packaging features on To investigate the consumer insights on the Purpose
445 measured intake. packaging impact on their portion decisions. Exploratory
Data collection: 23 research from databases Data collection: 25 consumers; Photo-elicitation
Strategy
"""""""""""" Research for design
Research through design
( Designer Needs w
Type
To explore the designer needs in food packaging design for healthy eating. Mixed (Mainly qualitative
Data collection: 20 designers (10 professional and 10 student ) with quantitative in
Chapter some studies)
6 D Inform the development of
_______________________ support materials
Prescriptive Study | r Design Tool Development \ Methodology
Initial support materials (design tool version 1.0) Design Research
Methodology (DRM)
> ........................
Descriptive Study Il ( Design Tool Improvement \
Data collection: 12 master student designers Data collection Chapter
Design task and semi-structured interview inethids 3
Systematic review
Generate the revision guidance Photo eliciation
Interview
Prescriptive Study I ( Design Tool Improvement 1 Questionnaire
Chapter Design dairy (log)
7 < L Develop the design tool into design tool 2.0
------------------------- Sampling strategy
Descriptive Study I Design Tool Improvement Furposive samaling
Convenience sampling
Data collection: 9 master student designers Snowball sampling
Design task with semi-structured interview; pre and post questionnaire; design log
Data analysis methods
Thematic analysis
Generate the guidance for design tool 3.0 (with data display)
Prescriptive Study Il ( Design Tool Web-based Prototype w
L Design tool 3.0 J
Descriptive Study IV ( Evaluation of the Design Tool 3.0 w
Chapter < To test the value of the design tool
8 Data collection: 8 professional designers
Design task and semi-structured interview
To demonstrate the value and summarise
the guidance for future work
P PP PP, -
Firidiigs ard Theofies [ Discussion of the Research Findings ]
Chapter
9&10
[ Conclusions and Future Work ]

Figure3.7 An overall map of the research design and the structure of the chapters
in this thesis.
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Chapter 4

EXPERIMENTAL RESEARCH ON THE
EFFECT OFACKAGING ON FOOD
INTAK

This chapter describessystematic review (SR) on the impact of packaging
features on measured food intake. This study edito addressobjective 2:to
investigate the impacts of packaging attributes on food intake and its
characteristicsThis chapter outlines thprocedures othis study, as well as
the key findings and subsequent discussiorhese findings and discussions
were used inthe development of design support @hapter 6Preferred
Reporting Items for Systematic Reviews and MetalysegSPRISMA2020

(https://www.prisma-statement.org/prisma2020 was used as a guideline to

present the study screening and results.

4.1 Methods of study
4.1.1 Studyselection

4.1.1.1Protocolregistrationand digibility criteria

A specificprotocolwascreatedand followed to achieve the research aim of this SR:
to systematically investigate the impact of different packaging features on food
intakefrom the experimentaibasedstudies Thisprotocolincluded thesearch

strategy and criteria for inclusion and exclusidime specific searching strateggs

registered in theDpen Science Framewoftkttps://osf.io/6t2e3/). The defined

criteria for including and excluding studies during the screening process

described a$ollows and the key poistare summarised in Table 4.1

Inclusion criteria:
1. Atrticles thatconductedany form of experimental research (such as
experimental trials, field experiments, or randomised controlled triais)
packagingvere included, regardless of the period of the experiment

(ranging from a few minutes to several weeks).
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2. Participants (human being) in study frorh @ge groups were included.

3. All categories of foothat suitable for human consumption werecluded
such as snacks, meals, fruits, vegetables, and beveedges

4. All forms of measungreal or intended food consumption were
considered, such as the amount consumed in terms of volume, quantity,

andenergyintake.

Exclusion criteria:

1. All review articles were excluded.

2. Articles related to animals or animal feéed were not considered.

3. Papers that did not report a relevaitake outcomewere excluded, for
example, the studiewere primarily concerned with validain of the
methodsor questionnairesvere excluded

4. Research that focused on patients with conditions such as diabetes,
infectious diseases, or eating disorders, as well as research that involved
consumers with restrictive diets like pregnancy or vegetarian diets, were
not included.

5. Articles wereexcludal if it only assesse@stimatedfood consumption(no
real food contractyather thanactualor intendedintake.

6. Articles thatonly focused on the impact ain-pack labelling systeitinat
modified the nutritional contentwere not considered. In thathese studies
do not directly manipulate the packagidgsign attributesand have
already been reviewsomprehensivelglsewhere(Anastasiou et al., 2019,
Cecchini and Warin, 2016, lkonen et al., 2020, Kiszko et al.,.2014)

Table4.1 The summary of the key points of the inclusion and exclusion criteria.

Inclusion Bxclusion

Review articles

Participants were animals

No relevant intake results

With patients or consumers with

5

5

Any experimental research
All age ofparticipants

All categories of food for special diets
humans

Al f ¢ No food presentation to the
, orms of measurement participants
Research on labelling system

5

5
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4.1.1.2Data sourcessearch strategwnd study selection

Four main databases were used, includingd Medline; Ovid Psycinfo; Ovid
Embase and Web of Sciendéen asystematic searchpproachwas conductd

from November to December 2018pecifically targeting publications in the
previous decadé€l0 years)The chosemeriodwas intended to maintain a
manageable scopdhe search strategy was organised around two main variables:
packaging manipulations (any comparisons made basddadhpackagig) and

food intake (measured actual or intended consumption). The keywords derived
from previousrelevant literatures, including thkey wordsarticle title and

abstract, vere used and adapted as the search terms. The searching limits were set
as including all journal articles published in the English language since 2009. In
addition, some articles were accessed via identified eligible research and some

were further retrieved fom other sources.

The literature retrieved wasxportedand ollowed with the removeof duplicates
Then, several rounds of screening were appliedienmtify the included studies in
this SRseeFigure 4.] Initial screening: latitles and abstracts oivere evaluated
to exclude irrelevantesearch Second screeninghe titles and abstracts of
relevantarticleswere further screenedollowing the inclusion and exclusion
criteria. Third screeninga thorough evaluation of th&ull text of retained paper.
Final screeningpomprehensivaliscussions were conducted address the
eligibility ofsomeparticular studies, ultimately a unanimous agreemen

included studies was achieved among all reviewers

Screening phases  Screening materials Screening purposes
Initial screening Title and abstract Remove irrelevant literatures
. : Exclude the papers that did
Second screening Title and abstract bap

not meet the criteria

Exclude the papers that did

Third screening Full text o
not meet the criteria

Finial screening Research details Identify studies for final inclusion

Figure4.1 The procedure of the screening literatures for inclusion.
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4.1.2Data extraction and data synthesis

Data extraction is one of the key processes of SR that takes place after identifying
inclusion studies and before analysing the data of each s{lidylor et al., 2021)

In current research, a custoseid extraction form was created to suit the needs of
this review and try to ensure the consistent and easy coding (@éshter et al.,
2020)in completing the collection fornit includesthe input ofthe study design,
such as the authors, year, study type, and experimental settirdsdtprovides
information about the participants, including the sample size, sex, and mean age.
Additionally, the specifimterventionitems areincluded, such as the type of
packagingntervention, food type, and conditiosettings The primary outcome
measures and a summary of the findirage also provided. The details of which

could be seemn the following result sections

The key results of each study were syntbedi The dataformat from these studies
are not inuniform due to the variety of packagirgtributes were used as the
manipulation in the studynd the multiple methodologieapplied to assess food
consumption. The main measure of food intake was recorded either by the number
of food units consumed, deducting the weight of leftovers from the initial amount
served, or translating the weight of the food into its equivalent energy aunte

using nutritional compositio tables. The intended consumption was reported by
servings in the presence of actual foods. Tlaugualitative synthesis was

conducted instead of a quantitative synthesis (mataalysis) due to the

infeasibility caused by inconsistent measurement formBissides, an assessment
the effectiveness of the packaging manipulation was made which was determined
by whetherthe packaging manipulatioastablished a significant difference in
assessed foothtake compared to a control group. The magnitude of thisetf

was calculated as a percentage change in intake relative to the control condition
which will be further reported in the following results section. The analysis of
qualitative material can be referred to as synthesis through interpretation
(Rousseau et al., 2008)he interpretation continued even after synthesis has been
accomplished. Certain syntheses may determine that the evidence is inconsistent

or weak, which will prompt further investigation.



- 76 -

4.1 3 Risk of biasssessment

Each inclded study wasassessedb identify potential sources of bias in respect to
the methodologyapplied For instance, it is important ttheckwhether the
procedures used werggorousandwhether theparticipants were carefully
assessed beforehand for their preferences towards food items, any food allergies
or intolerance they may have, and any dietary restrictions tiveye following.
Likewise, it was determined whether the participants were informed of the actual
purposeof the study.As stated byNix and Wengreen (201@nhd Robinson et al.
(2018) eating behaviour can be altered by the awareness of the true experimental
purpose or the perceived purpose. Subsequently, the participamigérstanding

of the study's objectives mssessedThis review recorded important experimental
practices, such as offering a cover story to participants, using a distractor task, and
documentedindividualinformation like sex, body mass index (BMI), and hunger
leveletc. These factors are knovthat mayinfluence the outcomes aheasuring

food intake. The study'sgk of bias was assessed using a checklist consisting of
twenty questions, which yielded a maximum score of2dl it enabled an overall

guality evaluation score to be assigned to eaetearch(Downs and Black, 1998)

4.2 Results of the systematic review

4.2.1 Study selection

The procedure ofetrieving final includedpublicationsthrough searchingnd
screening byhe application of the eligibility criteriess shown in Figurd.2, as
indicated by the PRISMA guidelin2472 articles were identified from the
databases and 668 papers werescreened after the remove of thauplicates
Additionally four more articles were obtained from other sources which were
screened together for eligibilityAfter thefull text screening, 2articleswere

included

13 out of the23 publications reported on more than one independent study.
Therefore, the total number of experiments conducted within the included articles
was 54. Fourteen of these studies measured alternative outcomes (e.g.,

estimations ofenergycontent, perceptions of healthfulness) rather than actual or
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intended food intake, and accordingly were excluded from the analysis. Thus, a
total of 40 studies were reviewedhe remaining 40 studiascludestwo

categories: laboratorpased experiments (25) and fielchsed experiments (15).
Five of the fieldbased experiments were conducted at home, whilavere

conducted in other settings (e.g., school classroom, school dining room, office,

theatre, club).

Identification of studies via databases

Identification of studies via other methods

e
2 Records removed before Records identified from:
% Records identified from*: .| screening: Websites (n =3 ) i
% Demtasee (1= 2075) Duplicate rec_ords Citation searching (n = 1)
L] removed (n = 804)
Records screened Records excluded
(n = 1668) (n = 1409)
Records sought for retrieval Records not retrieved Records sought for retrieval Records
(n = 259) (n=0) (n=4) hiat
2 retrieved
: 1 1
'§ Records assessed for Records excluded (n = 240): Records assessed for
eligibility (n = 259) eligibility (n = 4)
No food packaging
manipulation (n = 40)
No measurements of actual
or intended food intake (n =
104)
Experiment not relevant
(n=36)
Labeling study (n = 52)
A Review (n = 8)
g Studies included in review
g (n=23)

Figure4.2 Systematic review PRISMA flow diagram.

4.2.2 Study main characteristics

A total of 14 distinct packagirdesignmodifications were identified ineviewed
studieswhich wereclassified into threeategoriesstructuralfeatures, onpack
visualcues and other manipulations.The specific packaging manipulations are
presented in Figure 8. These pckaging manipulations wetested on variedood

categories, including snacks, meals, fruits, vegetables and beverages.
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Packaging manipulations

| ;
v v Y
structural on-pack other
features cues manipulations
*The packaging size *The number of product units displayed on packaging *The presence of packaging
*The bottle shape *The image size on the front of pack *The packaging type
*The resealability of packaging *The portion size illusion (perception of larger or *The presence of gift inside the
*The partitioning of packaging smaller portion depending on serving size of the plate) packaging
*The transparency of packaging *The location of the energy content
*The branding cue on the packaging
*The serving size recommendation sticker (pictural)

Figure4.3 Three categories of thelentified packagingmanipulations

Sample size and characteristics

The sample sizes these studiesanged from 16 to 1680 peopleh@&ir ages ranged
from 4.4 years to 70.5 yearshreeage groupsvere included children, young

adults (aged 18 to 30 years), and adults (aged beyond 30 years). The majority of
participants (24 out of 40 studies) were young adults, primarily college students.
Children under the age of 10 were engaged irstL@lies Only six research

included adult volunteers from the general population who were employed in

various occupationandtwo involvedolder adults (agé 50 years).

Experiment design

The experiment duration was reported to vary frdive minutes toa period of

seven weeksThere are varied intake @asurenents: 1.Somewas calculated by
subtracting the remaining weight in grams from the amount first supplie@me

of those studies also transformed the weight of food into its corresponding energy
contentor turned millilitres into energy content for beverag&s Another method
applied involved quantifying the remaining units within the contairiesome

studies, measured intakes weselfreported by participarts. Specifically, food
diaries were employed to document food consumption. Participants were
instructed to measure and photograph their uneaten portions or to weigh each
food container before and after eating. Additionally, certain research assessed
whetherthe participants were aware of the packaging alterations and the extent to

which they relied on this information while making consumption decisions.
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4.2.3 Risk of bias of selected studies

Research quality scores

All 23 papers were evaluated for quality using the Downs and Black checklist
(Downs and Black, 1998yhich assigns a score out of 21. The average quality
scores were 16.5 out of 21, with 78% of them being classified as good quality.
Based on the quality scores, most of the papers vea@ed of high quality and
were consequently included for further review. The studiasigood ratings in
terms of reporting quality (M = 9.3/10, equivalent to 93% positive scores) and
internal validitybias (M = 4.8/6, equivalent to 80% positividpwever, the ratings
for external validity (M = 0.6/1, 61% positive) and internal vakddgfounding
(selection bias) (M = 1.8/4, 45% positive) were rather low. Appehpiesented

further details

Specific risk of bias review

Among the studies included, more than half employed a cover ssoigh as

informing participants that the experiment was evaluating nfeed products in

order to enhance the validity of the results. However, 10 research did not provide
information regarding the use of cover stories. In addition, just six research
documented whether participants had correctly discerned tbal purposeof the
study.Overall, 12 research assessed likengfor certain foods. In certain

instances, this preference was examihafter participants consumed the food,

either as a covariate or to match the costory. Approximately 50% of these

studies assessed body mass index and hunger level, factors that could potentially
impact food consumption result@min and Mercer, 2016, Togo et al., 2001)
Besides,dur studies examind the tendencyto consume theentire portion, such

as eating thevhole packonce it is opened and the tendency to cleawrerything on

the plate. It is ideal that theresearch should strive for a balanced sex ratio by
including an equal number of males and femgleésssett and Kiecolt, 1991,
Spitschan et al., 2022)he &x balance was achievéd three studies, and broadly
balanced in the remasg However, there was a clear imbalance in certain studies,
with two of them involving over 70% male participants. and five studies using more

than 70% females, whereas three studiesm Argo and White (2012)nly enrolled
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female participantsThese factors are illustrated in Figurel4vhich could be take

into consideration in research design &duce the risk of bias

sex ratio
balance

cover story

body mass index

liking for certain
foods

___ record whether participants had worked

out the true purpose of the study

hunger level

tendency to consume
the entire portion

Figure4.4 Factorsrevealedin research desigwof these included studies that may
influence the risk of bias.

4.2.4Synthesis otudy results

The majority of studies reported substantial changes in food intake, as detailed in

Table 4.2. The packaging attributes were categorised into clusters, including on

pack cues, structural features, and other manipulations as shown in Table 4.3.

Appendix2 contains further detailed information of these studies, including study

RSaA3TY
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Table4.2 The summary of theexperiment features and the food intakeesults of
the included studies

Reference Packaging comparisons Had Intake changes Experimental
impact? percentage (%) food
(Aerts and Smits, Small package VS Large package | Yes nys: @ Popcorn
2017
) Small package VS Large package | Mixed HHD: Q@ Cookies
(s Carrots
(Aerts and Smits, Small portion orpack sticker VS Mixed Mp: @ Grapes
2019) Large portion orpack sticker
(s} Chocolate nuts
Small portion orpack sticker VS Mixed H 02 (firdQiice) Bread spread
Large portion orpack sticker
(Argo and White, No package VS Present of package | Yes P C33 (odsEs) Candies
2012
) Nonpartitioned packages VS Yes NA Candycoated
Partitioned packages chocolates
Opaque package VS Transparent Yes M P22 (paoned + low Candycoated
package ASESs) chocolates
Back caloric information and No Yes nm: @ | yR| Chocolates
caloric information VS Frowaloric Q@ (1ow AsES)

information
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No package VS Present of package | Yes NA Candycoated
chocolates
No package VS Present of package | Yes NA Candycoated
chocolates
(Bui et al., 2017) Partitioned packages VS Mixed oTi: @ Granola
Nonpartitioned package M Cookie
(De Bondt et al., 2017] Resealable package VS Yes cm: Q@ Jelly beans
Nonresealable package
Resealable package VS Yes om: Q@ M&M's;
Nontresealable package Hdi: @ Gummy bears;
MHZ Q@ Mini cookies;
HTi: Q@ Salted peanuts
(Deng and Srinivasan,| Opaque package VS Transparent Mixed nM: @ Froot loops
2013) package -
o) Cheerios
Opaque package VS Transparent Yes 0 Ti? agaQa Ol
package - . -
nJrEs: Tp agaQa O:
Opaque packages VS Partially Yes no: @ agaQa OF
transparent package
Opaque package VS Transparent Yes nTiz @ agaQa OF
package
Opaque package VS Transparent Yes y pi2 Y R| Babycarrots
package and partially transparent
package
(Eykelenboom et al., | Small jar VS Large jar No o) Peanut butter
2018)
(Gregori et al., 2013) | Gift inside the package VS No gift No (o) Chocolates
(Gregori et al., 2014) | Gift inside the package VS No gift No (o) Chocolates
(Holden and Zlatevska Nonpartitioned package VS Mixed cH: Q@ agaQa O
2015) Partitioned packages (diet-consciousness was candies
activated)
(Keller et al., 2012) Unbranded containers VS Original | Mixed NA Meals
branded packaging
Unbranded containers VS Container| Yes y (0} Meals
with the logo of a popular fast food M gr)
Containers decorated with cartoon | Yes NA Fruits and
characters VS Plain containers vegetables
(Koo and Suk, 2016) | Wider bottle VS Taller bottle Mixed M C322 wilbh primed tobe | Mango
mindful of calorie intake) smoothie
(Madzharov and Fewer product units on the package| Yes To: Q@ Animal crackers
Block, 2010) VSMore product units on the
package
Fewer product units on the package| Yes n ”” @ Animal crackers
V'S More product units on the C 022 (noflad coniion)
package
Fewer product units on the package| Yes pciz Q@ Pretzels
VS More product units on the (at a high level of visual
package processing)
Fewer product units on the package| Yes yT: Q@ Pretzels
VS More product units on the (at a high level of visual
package processing)
(Mantzari et al., 2017)| Four different bottle sizes No (e} Cola
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(Marchiori et al., Small container VS Large container | Yes pciz @ agaQa
2012)
(Neyens et al., 2015) | Larger imagesize on the front of pack Yes Ho 2 @ Cereal
VS Smaller imaggize on the front of 0 HE"2 (uHd sugar content
pack
was low)
(Petit et al., 2018) On pack food served in a smaller boy Yes HE: @ Cereal
VS On pack food served in a larger Ho: @
bowl !
(medium scores of mental
simulations)
ociz Q@
(high scores of mental
simulations)
aynor et al., ingle serving packages on es M y3 2 ereal an
R I, 2009) | Singl i ki VSN Y @ C | and
portioned packages peaches
MHD: Q@ Applesauce and
cheese
(Stroebele et al., 2009| 100 kcal packages VS Standard sizg Yes n Pz wedk Snacks
packages M P @)
(Versluis and Papies, | Small package VS Large package | Mixed Mixed M&M's peanuts
2016)
(Versluis et al., 2015) | Package with the pictorial serving si Mixed Hmz Q@ agaQa LX
recommendation sticker VS Packagg (according to Figure 3)
with no serving size recommendatio (pictorial serving size
sticker recommendation was noticed)
(Wansink et al., 2011)| Partitioned packages VS Yes H p @ Crackers
» P M2 (ovBRueight)
Non-partitioned package
(Werle et al., 2016) Original package VS Plain package.| Mixed H 02 vdlls) agaQa Lk
Original package VS Plaiackage Yes Hpiz @ F yR agaQid L
FYR 4[26 CIGé M F YR @i
0 T: Q@ anab{s)R

Table4.3 Clustered packaging manipulations of the reviewed studies (n = 40) and

y2i I @FAtlFotST mpl

AYONBI aSRTQT

RSONBI a$s

whether it reported any change on the food intake

R

Packaging | Specific Packaging Manipulation Changedl | Reference Study

Cluster intake? number
The number of product unitdisplayed Yes Madzharov and Block, 2010| Study 1C
on packaging
The number of product unitdisplayed Yes Madzharov and Block, 2010| Study 2
on packaging
The number of product unitdisplayed Yes Madzharov and Block, 2010| Study 3A
on packaging
The number of product unitdisplayed Yes Madzharov and Block, 2010| Study 3B
on packaging

Onpack The image sizen the front of pack Yes Neyens et al., 2015

cues The portion size illusion Yes Petit et al., 2018 Study 2
The location of the energy content Yes Argo and White., 2012 Study 3
The branding cue on the packaging Mixed Keller et al., 2012 Study 1
The branding cue on the packaging Yes Keller et al., 2012 Study 2
Thebranding cue on the packaging Yes Keller et al., 2012 Study 3
The serving size recommendation sticker Mixed Aerts and Smits, 2019 Study 1
The serving size recommendation sticker Mixed Aerts and Smits, 2019 Study 2
The serving sizécommendation sticker Mixed Versluis et al., 2015 Study 3

T

b

I.l

y
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The packaging size Yes Stroebele et al., 2009

The packaging size Yes Aerts and Smits, 2017 Study 1

The packaging size Mixed Aerts and Smits, 2017 Study 2

Thepackaging size Mixed Versluis and Papies, 2016

The packaging size No Eykelenboom et al., 2018

The container size Yes Marchiori et al., 2012

The bottle size No Mantzari et al., 2017

The bottle shape Mixed Koo and Suk, 2016

The resealability of packaging Yes De Bondt et al., 2017 Study 2

The resealability of packaging Yes De Bondt et al., 2017 Study 3
?;;?S::;al The partitioning of packaging Yes Argo and White., 2012 Study 2

Thepartitioning of packaging Yes Raynor et al., 2009

The partitioning of packaging Yes Wansink et al., 2011

The partitioning of packaging Mixed Bui et al., 2017 Study 3

The partitioning of packaging Mixed Holden and Zlatevska, 2015

The transparency of packaging Yes Argo and White., 2012 Study 2

The transparency of packaging Mixed Deng and Srinivasan, 2013 | Study 1

The transparency of packaging Yes Deng and Srinivasan, 2013 | Study 2

The transparency of packaging Yes Deng and Srinivasan, 2013 | Study 3

The transparency of packaging Yes Deng and Srinivasan, 2013 | Study 4

The transparency of packaging Yes Deng and Srinivasan, 2013 | Study 5

The presence of packaging Yes Argo and White., 2012 Study 1

The presence of packaging Yes Argo and White., 2012 Study 4
Other ) The presence of packaging Yes Argo and White., 2012 Study 5
Z:i:ii:;i The packaging type Mixed Werle et al., 2016 Study 2
ons The packaging type Yes Werle et al., 2016 Study 3

The presence of gift inside the packaging No Gregori et al., 2013

The presence of gift inside thpackaging No Gregori et al., 2014

4.2.41 Effects of the ompack elements

This review included 13 research that explored the impact gback cues on food
intake. All of these investigations exhibited a significant impact on intended or
actualfood intake. However, in four research, the findings indicated the conditional
effects, meaning that the packaging intervention only affected select participants
or only functioned under specific circumstances. All of the studies (9 out of 9) that
alteredthe visual representation of food on the packaging observed a notable
decrease in the food consumed. Figure 4.5 provides graphical representation of
these manipulated ospack visual cues. These findings validated the impact-of on
pack cues as vital factons reducing food consumption, particularly when the

packaging clearly indicates the recommended portion size through images.
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Study ID On-pack image manipulations Study ID On-pack image manipulations
Aerts and
Smits, 2019
»
, 4
200 grams grapes or chocolates
Aerts and
Smits, 2019
200 grams chocolate or cheese spread
Versluis et R Argo and
al., 2015 I oo White., 2012
\ B Y |
5(“..:::..@%
Madzharov Madzharov
and Block, and Block,
2010 2010
Madzharov Madzharov
and Block, - sy EEms—cr TEmemwmen and Block,
2010 \ 1 X | e/ 2010
ﬁs..; | G| s |
PRETZELS,  PRETZELS, =i \
— ) ==l
i |
% |
R R
w.
Neyens et al., Petit et al.,
2015 2018

Figure4.5 Schematic of ofpack cues used in included studies.

(Images were created dhe basis othe pictures or description by the original authors)

The number of product units displayed on packaging
Madzharov and Block (2016pnducted four studies to test the unit number
displayed on the front of the packaging.this research, the participants were

provided with written information on a card regarding the serving size. Although
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the participants were exposed to this information, their consuming behaviour
appeared to be unaffected by iThe decrease in the number of units displayed on
the front of food packaging resulted in a reduction in food consumption. In other
words, consumers consumed less food when they saw fewer food units on the
packagingThe interaction between cognitive load and-pack food unit number

on food intake was also found in one of these studies which suggested that people
only respond to ormpack product ung when cognitive resources are accessible.

Another study indicated that visuplrocessing level influence this impact.

The serving size recommendation sticker

Three studies examined the impact of pictural suggested serving sizes (were
displayed as stickers on the packaging) on food consumpaieris and Smits
(2019)investigated the impact of this packaging attribute on children. One study
demonstrated that when the sticker indicated larger portion size it increased the
consumption of grapes. However, this was not observed for chocolate nuts,
suggesting that this effa is only effective for a relatively healthy food. In the other
study, the kids were given bread and different types of spreads. The amounts of
spread on the image of the front jar were different. T¢teldrenconsumed less
spread on the first slice ofrbad when they had the jar with the smaller serving size
sticker. But there was no change in how much they ate overall for the other slices.
Thus, the pictural serving size recommendation may only affect the amount of food
chosen at first, while, after thathe total amount eaten may rely osther factors

such as hunger level and food tastersluis et al. (201%ompared how many
peanuts people ate from a bag that had a serving size sticker on it and one that
didn't. The results showed that having a picture of the suggested serving size made
people pour less food, but they only ate less food when they noticedtibker.

This implies that alterations in pictural serving size impact the portion that is
served, but they may not impact the portion thattsnsumed, and the epack cue
only works when it is being noticeWhile, this studyalsoset a restricted time

frame of 13 minutes for eating, and only 10/89 participants consumed the portion

they poured into the bowl, which could potentially impact the results.
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The product image size on the front of pack

Neyens et al. (2013ssessedhe planned and actual consumption of cereath
children who were shown either a reduced or an enlarged image of cereal on the
front of packaginglt is observed that moreereal was poured and consumed from
the container featuing a larger ofpackproductimage, and this impact was more
pronounced for the cereal witltower sugar contentPetit et al. (2018)ested the
Delboeuf illusion effect (potentially inducing a perceptual b{d)Clain et al.,
2014)on the cereal packaging. The portion of cereals depicted remained same,
however, they were presented in either a larger or smaller bowl as the image on
the front of packaging. The results reported that participants poured a smaller
guantity of cereal wherhey were presented with a bowl having a smaller rim as

depicted on the packaging.

The branding cues on the packaging

Three studies b¥eller et al. (2012xamined the impact of brand logos on the
consumption of children. These studies showed that children had a higher food
consumption during dinner when presented with a wiallown brand logo on the
container, compared to when the packaging was plain. & edsealed that brand
cues were found to have a positive impact on the consumption of both nutritious
foods (such as carrots and apples) and less healthy foods (such as a gammon and
cheese sandwich and chocolate milk). Bagerweek randomised controlktrial
also confirmed the inclusion of a cartoon character on the packaging served as a
significant branding cue, leading to an increase in the intake of healthy food. The
intervention group (receiving F&V) in packaging withpaick cartoon characters
during treatment weeks) showed a more pronounced rise in their consumption
compared to the control group (receiving the F&V in plain containers across all
weeks), both during the treatment period and the subsequent follgnperiod.

This discovery implies thance consuming patterns are established or altered by

packaging stimuli, their impact can last for a considerable period.

The location of the energy content on the packaging
The effect of the energy content location on food intake was only investigated by

Argo and White (2012)rhis research compared the intake differences when the
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consumers were provided with the food in a packaging with energy information
(traffic label) on the back or on the front or without the energy content. The
findings indicated a significant impact of the front of pack energy information,
leading to an incrase in chocolate consumption among individuals with poor
scores on appearance s@éteem (ASE), as compared to the bpakk energy
information or no presence of the energy information. In contrast, individuals with

high ASE showed no difference in chatelintake.

4.2.4.2 Effects détructuralfeaturesof packaging

The predominant packaging manipulation in these studies (21/40) was structural
features. 19 out of 21 studies have shown a correlation between structural features
and food intake. The findings of these studies indicated that the gationing,

and the resealability of the packagihgvea significant impact on reducing the

intake both in the laboratory and field settings.

Packaging size

The results of five out of seven research indicated a significant impact of packaging
size on food consumptiorstroebele et al(2009)conducted a field study to
investigate the effect of a smaller packaging on actuiake. Participants were
randomly assigned to receive either 100 kcal snack packages or the standard size
packets, and this allocation was alternated for the second week. Rednizde

was observed in both weeks when smaller pack sizes were recéivadabbased
study conducted by Marchiori et al. (2012), it was found that the consumption of
sweets decreased significantly when they were presented in a smaller container,
regardless of the controlled portion size inside. Aerts and Smits (2017) conducted
two experiments, one also validated that a smaller packaging size resuleskin

food intakeof HED food, but the other study showed that there is no impact on the
carrot consumption. Versluis and Papies (2018)nadit found the significant impact

of packaging size. Nevertheless, it was found that the diet prime can reduce the

peanuts intake among the participants having diet goals.

In the study conducted bigykelenboom et al. (2018here is no significantmpact

of packaging size reported. Older adults were offered peanut butter either in a
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large or small jar and how much they spread on bread was measured, the results of
which showed that the intake was not influenced by jar size. The authors explained
the habitual intake may have greater influence than jar size on the amount of
spread consurmd. The study conducted by Mantzari et al. (2017) also did not find
any significant change in consumption across different bottle sizes. The quantity
and regularity of providing sugaweetened beverages overpowered the impact of

packaging sizeontheirtaS® ¢ KS addzRe | faz2z 20aSNBSR

O«

convenience of smaller bottles, whiomayalter the package size effect.

Packaging shape

Koo and Suk (2016) examined the impact of bottle shape on actual consumption.
They found that participants consumed more smoothie from the elongated bottle
compared to the wider bottle when they were exposed to the health message
related to fruit smoothiesThis indicatd that the packaging shapeaBan impact

on consumption only when it was paired with a healéhated stimuli. Besides, the
elongated packaging may create the perception of lower energy content compared

to the wider packaging, which mightde the results.

Partitioning of packaging

Five out of five studiesonfirmedthe effect of the partitioning features on food
intake.Raynor et al. (2009rovided two types of breakfast foods that either in
single servings or nepartitioned packages within a sevaveeks weighicontrol
program. The partitioned packagg led to asignificantdecrease in th&nergy
intake, indicating that the supackaging encouraged portion contr8imilarly,
participants ate lesgranola(Bui et al., 20173and lesscrackerqVersluis et al.,
2015)from partitioned packagingVhile Argo and White (2012) demonstrated that
individuals with low ASEs consum@dre amount ofchocolate when they were
exposed to partitioned packaging. This outcome n@g A G K 0 KS & LJ NI A G
LJ- NJ R 2 Etha®arttiéhédipackaging decreases the intake of general
consumers, but it does not affect dieters unless diet concerns are activated
(Holden and Zlatevska, 2015his phenomenon can be explained by the fact that

non-partitioned packaging increase the necessity for individuals with self
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regulatory concerngCoelho do Vale et al., 200@®) carefully consider and plan

their intake, resulting in a decreaséntake

Packagingresealability

Two field-based studies conducted e Bondt et al. (201 Provide empirical
evidence supporting the efficacy of resealability in regulating consumption in both
theatre and home settingfRkesealabl@ackagingesulted inless intakan

comparison to nofresealable packagesetting Interestingly both studies only
focused orHED smalisized, and palatable snackeludingJelly beansM&M's,

gummy bears mini cookiesand slted peanuts

Packaging tansparency

Six laboratorybased studies investigated the transparency of packaging, all of
which indicated a significant effect on food intake. 5 out of 6 studies were
conducted by Deng and Srinivasan (2013) on different typésodfs. One of the
findings is that opaque packaging reduced the food intake compared to fully and
partially transparent packaging for the visually attractive cereal (Froot hoogsd
candies (M&M3} butdid not influence the plain cereal (Cheenigs Another study
results showed that transparent packaging reduced the intake of chocolate cookie
compared to opaque packaging. In addition, they also measured that less quantity
of baby carrots was consumed from the fully and partially transparent paufagi
compaed to the opaque packages. These findings indtétat the impact of
packaging transparency is driven by other food factors such as food type, colour,
attractiveness, and size. Argo and White (2012) also manipulated the packaging
transparency, in which the packaging size was also altered and the |éveoof
consumers was also measured. The findings indicated that the individuals with
poor ASE consumed more candies when they were visible from the outside of the
packaging and presented in smaller pagés. It could be explained by this type of
consumers may tend to rely on external cues to monitor their food intake to help

with their selfregulation(Scott et al., 2008)
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4.2.4.3 Effects of other packaging attributes

Packaging type (original packaging or plain packaging)

Seven studies investigated the impact of other packaging attributes, including
packaging type (original or plain packaging), the presence of packaging itself and
the presence of inside toy. Werle et al. (2016) conducted a series experiments to
examine thampact of package type on intakieess foodvas consumed from

original packaging than from the plain packaging in two of these studies. However,
this effect was observed exclusively in males. Besides, the presence of fat content
label was also manipulatedhterestingly, female participants consumed more from
the packaging included the "Low Fat" label than from the plain packaging. These
studies revealed the effects of packaging familiarity and labelling, which could be
modified bygender Whilethe study conducted pKeller et al. (201Zpund a

mixed outcomes regarding the effects of plain packaging on children. Specifically,
children who were in an overweight or obese status consumed less food from plain

packaging. On the contrary, healtieight children ate more from plain packaging

The presence of packaging

Argo and White (2012) conducted three studies to test the effects on food intake
by providing food either with or without packaging. All three studies showed
consumers ate morevhenthe foodwas wrapped in several smathckagsthan
when it was provided without packagingistin a bowl! This effect is more
significanton the participants with low appetite sekfficacy (ASE).o be specific
one studyrevealed that individuals with loSEconsumed more candiesvhen
they were provided in smaller packag&sn when they were provided in bowlas
for the individuals with high ASEhere is no difference ifood intake betweenwo
experiment conditionsin addition, under thgackaging conditiorthe results
indicated low ASEaters ate morevhen they were informed that the energy
contentof the foodwas lowthan they were informed the food energy content is
high or without anyfood energy information. Once again, higtsEeaters showed
no consumption difference in all different information situatioh®terestingly, it

appears that only low ASE eaters exhibited the paradoxical behaviour of consuming
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more food when the package is there compared to when it is not. This may be due

to their heightened sensitivity to external stim(Rolivy et al., 1988)

4.3Main findings and discussion

40 studies from 23 identified articles, testing the impact of packaging attributes on
food intake, were retrieved and reviewed. In general, the majority of the
manipulated packaging attributes showed an impact on food intake, with only four
studies not fiming any effect on intake. Several studies also revealed the possibility
of using packaging attributes, such as branding ({edler et al., 2012 )artitioning
(Raynor et al., 2009and packing sizgstroebele et al., 2009)o achieve a long

term impact on portion control. The research also found that the impact of
packaging attributes on food intake could ba&ried by the other factors, such as

participant characteristics, food features and environmental stimuli etc.

4.3.1Measureceffective packaging attributes

Reducing the number of product units displayed on the packaging or suggesting a
smaller serving size visually on the packaging (sticker or food product image) could
reduce the intake. The study bjcGale et al. (202@Isoconfirmed this effect with
cereal that children served themselves and consumed significantly more when they
were exposed to the larger portion size image than the smaller one. The image of
food product on packaging might be seen as mental simulation, vautihate

reward, experience, and foecklated regions of the brain which was demonstrated
by neuroimaging research l8asso et al. (2018Food presentations might activate
social norm processes of consumé@raynor and Wing, 2007, Sevilla, 2012)
indicating that utilising food images to imply small portion sizes as "appropriate"

portion to consume is influential and powerful.

Packaging size effect has been supported by many studies identified in this review
that smaller packaging size could reduce the intake. Besidegher study

provided further evidence of the effect of package size with smaller bottles
reducing intake of win¢Codling et al., 2020More support was provided by study
conducted byReister and Leidy (2022)e results demonstrated that the
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packaging size of snacks have significantly influence on the energy consumption in
healthy adults in their everyday lives. Partitioned packaging also powerful on
portion control. It may be due to the multiple packages physically isolate the food,
providingan external "brake" on intaker serving as a reminder &iop the

continuous eating. However, for dietary restrainers, partitioning and smaller
packaging size may have a paradoxical effect. This may be explained by dieters tend
to thinking about food irterms of surrounding factors instead of focusing on

feelings normally triggered by fod&cott et al., 2008}thus, the food in small
packages is perceived as diet food which lead the overconsumption. Resealability
wasalsoproved as a useful packaging cue to help with the portion contratudy

by Zuraikat et al. (2018howed thatthe option ofpackaginghe uneaten food

after a meakeduced overconsumptiorfrom large portionghe participants were
exposed to. This may explain thasealablepackagingeduced the intake due to it
provide other options for later consumptiomhich may assist with the self

regulation of consumption.

Using opaque packagimgnsignificantlydecreasehe consumption compared to
the transparent packaging/hen it comes to thevisually appealingsmall colourful,
and tasty gooddt may be explained bghandran et al. (200%at visually
appealing food can increase the tagbepectationand build trust thus, when
consumers see thappealingfood from transparenpackagingthey tend to eat
more. However, ithasopposite effecton healthier foodsuch as carrots and larger
foods like cookies. Transparency could potentially increase consumption by

activatingexpected tasteand expected qualitySimmonds et al., 2018)

Forlarger size of fooddransparent packaging may invoke teelfmonitoring, so
that helping with the portion control Regardinghe healthier foods (e.gF&V, the
use of transparent packaging may enhance the visibility of the product but does

not make it more appealintp consumers
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4.3.2 Otheinfluential variables

4.3.2.1 Impact of food features

The same packaging attributes hadiedreffects on thentake of different types of
food. The healthiness of the food, the attractiveness and the palatability of food
and the food format showed close connection to the effect of some packaging

attributes.

Foodhealthinesss one of the factors that differ the impacts. For examplerts

and Smits (2019kportedthat a largerfood portionsticker led to an increased
consumption of grapes but had no effect on tinéake of chocolate nutsAerts and
Smits (2017)evealedthat reducing the size of packaging resultedeiss intakeof
cookie, while it did not change the carrot intakerthermore, the consumptionof
granola was decreased as a result of partitioning, while the cookies consumption

was unaffectedBui et al., 201).

Sometimes, the impact of packaging attributes on food intake may not stronger
than the desirability for certain food. Some packaging attributes are not effective
to resistthe desirability for sweet foods, especially when it comes to children since
they presented extremely strong preference on sweet f¢Gadldwell et al., 2009,
Liem and de Graaf, 2004 ccording to Aerts and Smits (2017)daNeyens et al.
(2015) for foods with low sugar contertesspalatability), both smallerpackagng
andsmalleron-packfood productimage resulted i reduction intakeHowever,
these twopackaging manipulations had no effext the consumption of théoods

relatively high in sugar (more palatability).

Food format may also modify the impact of packaging attributes on intade.
example, alfeviewedstudies exceptwo studies presented the significant effect

of the packaging sizen food intake One study is conducted lykelenboom et

al., (2018)in which the food format wasemisolid food (peanut buttenhat the
habitual use may dominate the intake instead of the jar dizentzari et al., (2017)
used liquid & sugar sweetened beveragédor this format product, convenience

may be explainedo packaging size effeatas foundsince the smaller bottle may

be seen as convenient to carry and consume which balanced the intake difference

it supposed to reflect.
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4.3.2.2 Impact of individual characteristics

Takingthese studiesnto general consideratiagrsomeparticipant characteristics
are showed a higlassociaibn with the impact of packagingttributes on food

intake. These includeex body weight, visual focus, and the level/ASE etc

At first, it has been revealed thagmales and males respond differentlygsome
packagng attributes The findings of the study conducted by Werle et al. (2016)
revealed that malesonsumed morevhenthe food waspresented with plain
packaging compared to the original packagwgh brand)or packaging labelled as
"low fat". On thecontrary, females consumed more when the packaging was
labelled as "low fat'Similarly, the study bieller et al. (20123lso found the sex
difference in the results thaeimaleparticipantsconsumedmore from the
packagingvith awell-known brand than from unbranded packaging, whereas the
intake of male participants were not affected by the presence of a brand logo. The
interaction effectof sexon the eating behaviowvasalso reportedn the study by
Robertson et al. (2020)t tested the impact of then-packvisualreminderon

portion control,while the effect on males is stronger than females. These studies
revealed that female and male may show different intake responses to the

packaging manipulations

In addition, the individual bodyweight status also influenced the impact of the
packaging. For example, the overweight/obesity consumers ate fnone the

branded packaging than from the plain packaging, but the individuals with healthy
weight ate less from branded packagirig another study byvansink et al. (2011),
the partitioned packaging helped with portion contr&ut the mainimpactwas

driven by overweight/obesity consumers, the healthy weight consumers showed
no significant intake difference to the packaging partitioning status. The less
response from individuals with healthy weight status may be explained by the lack
of the experiencen utilising the external cues in their sefgulation, on the
contrary,overweight/obesity consumers have a heightened awareness of these
visual food cuegCastellanos et al., 2009, Doolan et al., 20Fb)ythermore, Argo

and White (2012) revealed the impact of ASE level of consumers that couldymodif

the effect of packaging cues on food consumption. The packaging attributes had a
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significant impact onhe individuals with lover ASE than to these with highASE,
indicating that they primarily rely on external cues to adjust their intake, similar to
the characteristics of theestrained eatergFedoroff et al., 2003)hese findings

may be understood in relation to heightened reactivity to external food cues in

some consumerfMeyer et al., 2015)

Individuals exhibit varying levels attention to the environmental stimuli which
means the effect of the packaging attributes depends on whether the packaging
design has been noticed. To be specifice¢hstudiegMadzharov and Block, 2010,
Versluis et al., 2015pund that the intake only influenced by the product units
presented on the packaging and the portion size recommendation stickers when
the participants paid attention to the epack features of the packaging. Moreover,
the findings by Argo and White (2B)lalso provided the support to this that the
impact of packagingttributeson intake is only significant when individuals are not
cognitively occupied, allowing them to focus their attention on the packaging

attributes.

4.3.2.3 Other environmental stimulliet prompts

Several studies have suggested that the effects of agog attributes were
moderated by additional environmental variables, one of which is the activation of
diet-consciousness. Four studiessedthe diet-consciousnesBy using varied
methodswhen tesingthe effect of packaging attributes, including providing
information on the energy content of food, requiring participants to complete a
body image questionnaire, instructing participants to read a newspaper article
about nutrition of a specific food, arghowing diet commercials. In sum, these
results showed that packaging presence, partitioning, packaging shape and
packaging size may not have any effect on food intake without providing a diet
prompt at the same time. This aligns with other studies on giempts(Buckland

et al., 2014, Papies and Veling, 20I@d)e study byuhrau and Ozturk (2018)so
indicated the inclusion of healthy eating advertisements in packaging design, such

as pictures and text, has a noticeable impact on consumer eating behaviour.
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Conclusion

As far as we know, this is the first review that systematically summarised the
influence of various packaging exposures on food intake from 40 studies of
included23 articles. This review offers a comprehensive analysis of how various
packaging aspects affect food consumption. The packaging attributes were
clustered into three main categories (epack cues; structural features and other
packagingnanipulations), although these categories were somewhat broad and
inclined to some degree of overlap. Overalhrathan 90% of the studies reported
packaging exposures leaded intake changes which revealed that most tested

packaging attribute are effective on portion control.

On-pack images (e.g., the number of product units displayed on the packaging or
visually suggesting a smaller serving size) and structural characteristics (e.g.,
packaging size, resealability, portioning and transparency) of the packaging are
found effectve to help with portion control. Moreover, some other variabtesild
modify the intake behaviours, including the food features (e.g., food healthiness,
attractiveness and format), individual characteristics (e.g., consumer sex, body
weight status, visuattention, and level of ASE), and other environmental stimuli
(e.g., dietconsciousness activatiorjlowever, due to its an emerging field, there is
still more packaginfgatures have yet to be thoroughly investigatddevertheless,
based on this reviewgackaging can bgeen as aaluable tool to guide the
consumption for foods and beverages. Thesestigatedpackagingattributes can
serve as various forms of nudgifeg., soft push; guidang€Arno and Thomas,
2016, Cadario and Chandon, 2020)either encourage the intake dfealthier food
or help limit the consumption of highly palatabldEDitems.

Thischapterprovides acomprehensivessummaryandexperimentaldatasupported
interpretation ofthe impact of various packagirdtributes on foodintake, as well

as other relevanvariables based on theédentified studies. The nexstepis gaining
insights from the consumer perspectives to further understand the packaging deign
on promoting healthy eatingSpecifically, further studies were designed to identify
which packaging attributes capture consumers' attention, what elements influence
their food corsumption, and the factors that determine their portion size decisions

in their daily life.
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Chapter 5
CONSUMER PERSPECTIVES ON FOOD
AND DRINK PACKAGING

Previous research reviewed in Chapteshbwedthe significant impact of food
packaging on intake through controlled experiments. Howether consumer
perceive in natural setting and the complexities of portion decismaking in
real life may be not captured in experiments. Thiés study recruited
consumers to describe the packaging of the food product they purchased to
achieve the following objectives : (1) to capture the -ep¢ching packaging
elements; (2) to explore which packaging attributes afuential on their
intake based on their experience; (3) to investigate how consumers interact

with the food packaging and utiliseeémin their portion decisions.

5.1 Methods
5.1.1Photoc-elicitation method

This study applied a qualitative aeaploratory method: photeelicitation, to elicit
insights and explanations from adult consumddse to its benefits on deep level
discussion and rich dimensions it covetrss widely applied in Anthropology,
Sociology, Psychologpowdall and Golden, 1989, Green et al., 2021, Harper,
2002) It is also used in design to elicit insights and explanations, but usually called
' a & Odz (i ¢ae¥er etaNRP@4 Mattelméaki, 2009he description and
discussions of the photos they took help them feel more control in the following
interview and help researchers better interpret their responfleseffler, 2004, Van
Auken et al., 2010)The ethic review and protocol of this study was approved by
the School of Design Ethics Committee (LTDESINseeAppendix3).

5.1.2Study procedures
Eachcontacted individual who showed interests in participatiwas sentwith
consentform and a description of the study procedur€onsent form and the

demographic informatiorfincludinggender, age, weight, heiglind dieting status
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of participants were required send to the researcher if they agree to take part in
this study (details are presented in Append)x Then participantswere informed
the instructions of thethree tasls: (1) Takeife photographs of packagirtiyat are
gAGK al tOr SiyQiekiféaS@spectively fronthe breakfast, meg salty
snackssweetsnacksand beverage(2) Takeie photographs ofood packagingo
present where the packaging helped attend to portion size/ serving size from the
same foodcontextsthat mentioned abovewhile, the photographs of théood
packaging that made consumers feel confused about the portion size could be
taken instead if it is hard to find suitable helpfabd packaging examples in any
food category); (3) Participate an online interview to discuspti@ographsand
answersome food packaging related questiofachparticipant wagequiredto
uploadthe photographgshey took for this study through a secure lirhnce the
uploaded photographsvere received, arrangementsere made for followup

onlineinterview. Figure5.1 presensthe timeline and procedure®f the study.

0 02 03 04 > 05

Study ‘ . .
Interview invitation
introduction Task instructions

Researchers

Photo collection (n=25)
(n=25) (average time: 30 mins)

1 |

Recuitment Task 1 & Task 2: # Task 3: Online semi-structured interview

(n=32)

Consent process ‘ l ‘* l

| Taking and uploading Describing the Choosing the Experience of
Consumers \— 10 packaging photographs |— hoto rag hs [l packaging  — interacting with
based on the instructions P grap options packaging
,,,,,,,,,,,,,,,,,,,,,,,,, R
| |
v v
Reported in Chu et al (2022) Reported in Chu et al 2024

Figureb5.1 Procedure of thigphoto-elicitation study with consumers.

There are three main sectiomiring thesemistructuredinterview (see Appendix
4.3for details) The interview began witthe interpretation of each photograph
and therationale behindt. Then 21 food packaginfgature andrelated options
were provided to participants, from where they were requiredctmoseat least
five options thatinfluencetheir portion size decisiorand provide the

justifications Subsequentlyparticipants were posed teome operended
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guestionsto investigatehow they usehe serving sizeecommendatioron the
food packagingndhow they determine thdood portions they consumeln
addition,they havethe opportunity to provideanysuggestions or expectatioms

how packaginganbe improvedto contribute toportion control

5.1.3 Participantsecruitment and their characteristics

Participantsvere informed that this is a study that aied to examine current
packagingand develop the new packaging of food or driltktotal, 32 participants
have signed the consent form and sent it back to the researchers after reviewing
the details about secure data storage, anonymization of data, and the right to
withdraw at any stage. However, seven of participants withdrew froendtudy,
some due to the impact of the pandemic, while others did not provide a specific
reason(one option stated on the consent formlherefore, 17 females and 8 males
consisted of the final sample (N §)2compleingall the tasks of this study.he
participants were consisted of 16 Chinese, 7 British, and 2 individuals of other
nationalities, ranged from 20 to 32 years old. The majority of the participants in
this study (23/25) were fulime students at the university and possessed a
bachelor'sor higher degree. Based on the body mass index (BMI), 64% of the
participants (n=16) were in healthy weight status and 28% (n=7) were in
overweight status and 8% (n=2) wereuinderweight status60% of participats
(n=15) reported that they were not restrain their diet to lose weight. Table 5.1

presents the demographic information of the participants in this study.

Table5.1 Descriptive characteristics of the participants.

Mean + SD (n = 25) | Range
17:8 (68%:32%) -

15:10 (60%:40%) | -

Participants
Female: Maldratio)

Not dieting: Dietingratio)

Age (years) 25+3 20-32
Weight (kg) 65+ 13 48-90
Height (cm) 167 +9 152-189
BMI (kg/n?) 23+3 18¢ 29

Native English speaker*: Others

9:16 (36%:64%)

Fazal

LI NIHAOALI yiaQ FANARGD

fly3adza 3S Aa

/

F
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Each participant was assignagtudyID (gender (male (M) or female (f®ymber
diet status (dieter (D) anon-dieter (ND))in order to establishmaID contextfor the
guotation. For example, F_01_D means a female participém first participants,

and shes on a diet.

5.2 Results of the photo reflections

According to the photographs and tlexplanationsconsumers provided, three
aspects of themes were generated. PRyticipants pointed out some packaging
designcreated confusion around portion size, either because portion information
wasunavailablepr the existing guidance made it difficult to accurately portion out
the food. (2)Consumers tend to pay attention to the packaging elements that
could buildtrust, arousing appetite, anfind selfidentity from the products.(3)
Structuralreminders,health pomptsand some portion stimulivere consideredo

be effective in enhancinthe portion size awareness.

5.2.1 What packaging desigreatedconfusion around portion si2e

The results showed that there is portion confusion when the porgjoidance was
absent Besides, if there were no clear methods for portioning fmatd products

due to the inconvenience in understanding or application, misleading or confusion
about the portion may bermused. Table 5.%resents thepackagingmage and

relevant quotations to support the findings.

Specificallyportion guidance waabsenton the packaging cfome foodproducts,
such asomeamorphous foodgi.e.,jam) or some foodproducts thatthere were a
large number of units are packaged togetliee., candy nuts). With the absence

of explicit serving sizes, participants expressed uncertainty regarding the suitable
amounts for a singlsetting. Besidesn certaincontests theybelieved that this

lack of information promoteaver-consumption and induced feelings @dilty. In
addition,while some food packagingoesprovide portion recommendations, these
are often difficult to notice or implement, leading to challenges in following the
suggested portiong-or example, the texts font may be too small or hard to locate

(e.g., on the back of the packaging and among a huge amoumftoomation). In



- 101 -

other casesit is challengingor consumergo portion out whichpreventedthem
from following the portion instructionsSpeciallyparticipantsexpressed that it is
difficult to convertthe weightsinformationto actual portion measuredor

example, when a serving of chips is suggested to be 30g, the consumer has no

specific idea about how many chips are 30g

Tableb.2 Packaging design that created confusion on portion size

LG A& y2d O2yiNBtftlIofS 068
the serving. How many spoons of this jam will be enoug
F2N) 2yS LISNB2YK LG RARyYQIU
sometimes, | feel | eat too much and feel guilty. (F_11_[
(Image a)

The roasted pistachio tastes really good, once you start,
KFNR (2 ai2L) XX L FY y2i
amount for each time. Just imagine that you are watchin
TV, having fun with your friends, it is really easy to overe
(F_09_ D) (Imagb)

The nutrition and serving size information is on the back
not very obvious. The grack image also has nothing to d
with the portion size or something. So, | think its portion
size is quite confusing. (M_18_ND) (Image c)

Although one serving is about 30g which is written near
ingredient table, the number still needs to be further
calculated, which is difficult to know what the portion is i
NEFSNR (26 LT L O2yadzYSR
link the portbn to the gram. (F_01_D) (Image d)

5.2.2 Whatpackaging features consumers typicglfy attention to?

5.2.2.1Trust building

¢KS NBadz §a aK2¢6SR GKIG O2yadzYSNRQ | ddGSy
attributes thatcontribute to the trust buildingSome consumers reflected that
packagingerved as a method of establishing trust between themselves and the

food productsdue to the present of some packaging attribu{eseTable 53). The

transparent panelsf the packagingffered a sense of reassurance regarding the
contentsinside, which let the consumers be alteseeli K &akdroductinstead

of an idealisedmagerepresentation.This makes consumers felt they can trust the

product since they know what they woutget. Similarly, theealistic food image
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providesa dreak vision of the food product that raised the trust to the product.
Furthermore, certairclaims,such as "pure” and "premiungainedattention from
consumerdy conveyinghe "quality” of the products, whiclevoked a sense of
trust to the praduct. In addition, some participants found images depicting
ingredients wereeye-catchingbecause these images directly provided a simple
communication to inform the main information of the product without the use of

words, which also makes fooauthentic.

Table5.3 Packaging desigthat contribute to the trust building

Transparent element

| suppose there is a see through in thigldle, so you can
see what is actually in it. And you can compare it with th
picture. In the middle, (it) makes you focus on the real
product. (M_17 _ND) (Image a)

| can see both the food image on pack and the real food
inside the pack through the transparent window. And th¢
are similar which wins more trust from me. (M_07_ND)
(Image b)

The image of rice cakes is close to the real product, whi
attractive, it is similar like the transparent packaging tha
,\_°°“g’ can see what the products looks like. (F_24 ND) (Imagg

r 5& Also, there is an image of the real ice cream which mak

Image d me feel it is quite delicious. (F_25_ND) (Image d)

Quality claims
There are lots of seaweed | could pick, but | thinksit

Pl aleéa atw9alla¢g 2y GKS (2L
k&% will say it is in good quality. (F_13 _ND) (Image e)
Image e Image f LG &aSSya tA1S GKSNB I NB |
packaging. (M_14_D) (Image f)

The image of ingredients or flavour

The ingredient of the food has been shown makes me k|
quickly about it and trust it. (F_05_ND) (Image g)

It shows the original ingredients, the comparison betweg
the original food and the product inside makes it more
attractive, | think. The picture of jelly is quite real. (M_15
D) (Image h)
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5.2.2.2Appetsing

Some @ackagesvere reportedto stimulatethe appetite by incorporating eye
catching visual element#ncluding the bright and higtontrasting colouref
packagingon-pack foodrenderings displaying thedeal presentation of the food
once it is prepareji(seeTable5.4). Bright colours, such as red, yellow, green, and
orange,were seermas visuallhattractive, especially theontrasting colourge.g.,red
and black) were applied at the same time on the packaging. These colours
increased the perception of the freshness and the quality of the product which
made the consumers appetisingarticipantsalsofound itisappealing to have a
visual depiction of the@reparedfood (especidly the meal) on thepackagingThe
food renderings stimulated the imagination of tidgelicious tasté, making the

food productenticing and appetising

Table5.4 Packaging attributes stimuli theappetite.

Bright or contrasting colour

The yellow colour used in the whole package makes me fe
is very refreshing. This colour also increased my appetite.
(CP_15 M_D) (Image a)

This packaging could increase my appetite. The combinati
the black and red colour makes it highgimality, quite
different from other crisps, just a feeling. (F_08_ND) (Imag

It showed what the food would be like after the processing
A | which increased my appetite. (F_04_D) (Image c)

¢KS AYF3AS 2F (GKS F22R I F4S
| stop imagining how delicious it would be. (F_05_ND) (Imag

Image ¢ irﬁage d

5.2.2.3 Selfidentity

Somepackaginglemens were identified aseye-catching due to theiassociaibn
with customersValuesor identities, such as their pursuit of health goals or their

interest in their own or other cultureséeTableb.5).

Some orRpack claims whicheflected the healthinessof the product (e.g.ono
added sugaf, dessT | ar éhigh fibref) from the component perspective drew

attention from the consumers. They were especially important and appealing to
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the consumers with health goals, for example, the consumers on a dieetkid
pay moreattention to the descriptionsaligned with their goals of healthy eating.
Besides, these claims were presentadthe packagingh a way that stands out
from its surroundingsmaking them easier for consumers to noti€&rthermore,
the recognition of cultural identification througlexts, presentativenational
icon/image or symboic design style was eyaatching and appealing for some
consumersinterestingly, @rticipants were not only drawn to packaging that
incorporated elements from their own culture, but alsterested in some features

from other cultures they knew

Tableb5.5 Packaging attributes that were associated with values and sdintity .

Health claims

There is no added sugar in it. | do look for that, so, thig
peee | G YI2ZRRSR &dzZ3F NE® O0CyYMoO Pb 5l
ot ‘9 The different coloured label on the side, it kind of tells
: it is for veggies, high in fibre and there is no refined su
Image b So, | am quite interested it because | am trying to eat ¢

healthy as | can(F_24 ND) (Image b)

Culture interests

™
8
PN

There is a nice panda logo, a kind of Chinese style.
(M_14 D) (Image c)

The packaging gives a kind of Scottish feeling, the red
colour and the green colour that like reminds me (of) th

Imagec | Imaged | Scottish kilt(F_19_ND) (Image d)

5.2.3 What packaging attributes has been notinédentialon intake?

5.2.3.1 Structuralsegmentation

Somestructural characteristics of the packagiwegre seemasportion cuesto
restrictthe consumptionof a singleserving including the partitioned packaging
and ndividualsingleservinggseeTable 5.6)To be specifidt is noted that when a
large packingontainsnumeroussmallpacks it helpedlimit the overconsumption
Besides, th@re-packaged servingaso servedo maintain product freshness and
restrict intake. Furthermoreparticipants indicated that they typicalbte lessvhen
buyingthe product in a smalleindividual packging perceivingt as aconvenient

way to control the intakendavoid foodwaste.
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Table5.6 Photographs and elicited commentargtructural segmentation

Partitioned packaging

)‘ pack (is) just forond SNIDA Yy 3 ddd! Ol dzl f f
| anything about serving portion, but | can understand tha

¥ The individual package of the crisps will at least guarant

This product includes eight packs. | understand that ong

one pack is just for one time as a snack. (F_11 D) (Ima

that | can eat a small portion rather than eating too muc
at once. (F_19 ND) (Image b)

Iage d

These are smaller pots, | can use these if | am going to
work, | can take this small pot with me. One pot one
portion. (M_23 ND) (Image ¢)

As you can see, it is a handful package. It is quite small
can hold it with one hand. So, | guess it is perfect for on
portion. (M_15 D) (Image d)

5.2.3.2 Healthrelated prompts

The healthrelated prompts on thepackagingvere consideredas a main factofor

the decisions to purchase and consumesome consumerd.able 5.presensthe

provided photographs and related quotatians

Table5.7 Photographs and elicited commentaryrealth-related prompts

Independent energy content

Image a

Image b

It is more appetising as a healthy snack. The fact is that
the packaging it says it is 102 calories, very clearly.
(F_20_D) (Image a)

LT &82dz ¢6SNB Ol dziA22dza |l o62d

| at the bottom. It means it is 40 calories, if you are cautio

it will be there for you to notice that it is like a low calorie
So, | think it is a good option for hot chocolate. (F_21_N
(Image b)

Traffic lights

v High in 11

g 5

O A T A A A/

On the top of the packaging, you got different colours, re
amber or green on the amount of the nutrition informatig
When you see those things, you will think, ok, maybe thg
portion size should be smaller. So, it is quite helpful.
Especially, when it ®mething red on it. (M_17_ND)
(Image c)

It clearly shows the nutrient contents of the whole can. T
me, it is a kind of standard portion for one sitting. There
no red label which means it is quite healthy. (F_25_ND)
(Image d)
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To be specific, alear numbered ompackenergy (kcal) contenaé showrin table

5.7 imagea and b)was acknowledged as a significant and prominent signideo

portion decision It was also noticed that the numberas usuallyhighlightedthat

using design to make it eyatching.Furthermore,consumers reported thate

nutrition and energy content on the packagjrgecifically & (i NI F F,Awakef A I K { & .
as a portiorreminder. The colour red indicating warningfor high content of
macronutrients €.g., highfats, high sugay, whereas the colas green or amber

represent loweilevels of contentThese results indicated thatdividuals valued a
straightforward visually salient and heahtelated promptson the packagingvhen

making decisions about portion sizes.

5.2.3.3 Portion awarenesstimulus

Someattributes of packagingrompt consumers to think about portion sizes
including the tansparei or partial transparentpackaging and theuggested unit

number displayed on the packaging (see T&b8:.

Table5.8 Photographs and elicited commentary: portion awareness stimulus.

Transparency

The packaging is partialtyansparent. | can see the puff
biscuits inside and | think there are quite a lot and can be
consumed multiple times. (F_02_ND) (Image a)

It is transparent, you can easily observe how much you eat
how much is left. (M_03_D) (Image b)

Image a

On-pack unit content

It includes eight bars. It means one bar is equal to one port
L y20A0S (KS ydzYoSNJ ayé¢ 2y
meaning. (F_11 D) (Image c)

It tells me there are nine bars inside the packaging. So, | k
| may eat just one bar each time. (F_10_ND) (Image d)

The transparent panehadethe remaining amount of food in the packagasilybe
observed by consumeraiding in the management of intended consumptidime
unit number displayen the packagingvas alseseenas a significant indicator for

portion sizeby some consumerd.hese packagingitributes provideanintuitive
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stimulusin relation tothe awareness of thportion sizeandintake planningamong

consumers.

Overall these results revealed the portion confusing situatioartpn guidance
omissionor inconvenient to portion out. laddition, the attributes ofpackaging
that contribute the trust buildingappetising presening a consistent or interested
value identiy were eyetracking for theconsumes. Furthermore, theesultsalso
indicated the prominence ostructural segmentationon-pack healthrelated
prompts and the value of some portion awareness stimulus on portion control
Figure 5.2 illustrateabowe results.Unexpectedly, no participants in thhoto
reflection stagenoted the serving sizeformation, indicating itis not significant to

consumers Besides, no consumers considered ibfliential to the intake.

Trust building | transparent l |rea|ism food image| I quality claims | | ingredient /flavour image
Salient Appetizing features | bright or contrasting colour l I food renderings |
Values and Self-identity I nutrition and healh claims I I cultural interests I

Structural segmentation | partitioned (pre-portioned) I | individual serving pack |

Facilitating Health-related prompts | energy content | | traffic light system label I

Portion awareness stimulus l transparent panel I [ on-pack unit number I

Unavailable portion guidance Ino guidance/hard to find‘
Confusing {

Inconvenient to portion out | not familiar with nutritious items I

Figure5.2 Summary of thephoto reflection

5.3 Results of the further interview

5.3.1 The results of thgortionrelated factors

Participants commonly associated packaging size aAgadnweight quantity,
considering them to be the primary factors influencthgir food intake. As the size
of the packamgincreases, there is a corresponding increas®au/drink
consumption In addition, tie energy content and its positionirfige., on a pack, on
the front, in the cornern alsodiffered customers' intended consumptioo be

specific, somgarticipants would reduce theintake upon realising that the
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product has a high energy content. The packaging's portioning and resealability
were identified as variables in the decisioraking process regarding portion size
Specificallytheypreferredfollowingthe pre-arrangement of the packingnd

tended to eat less when resealable packaging was avatatde the packaging can
easilymake the food last longeFigure 53 displays the frequency of participants'

selections that had an impact on their portion decisions.

packaging size

energy content and its location
partitioning

resealability

brand

price

serving size recommendation
healthiness perception
transparancy

quality perception

packaging colour

packaging attractiveness

Figure5.3 Frequency resultsf the influential packaging relatedeatures.
(choosing up to 5 options from 21 packaging related features in portion decisions).

Someoverarching themesvere generatedased on the participants' responsies
the interview. Severaparticipanss indicated that theyisually ignorehe on-pack
recommended serving sizkie totheir indifference towards the recommended
portion and their actual intakeSomeparticipants regarded serving size as a
reference forthe restrained dietInterestingly the attitude ofdresistance towards
following the onpack textuakerving sizéenformation was revealed among some
participants Some packaging @ibutes, such as packaging size, partitioning, and
resealability, were deemed acceptable and beneficial for portion control. The
perceived healthiness of a product che seermas a reminder for the intended
portion to be consumedlue to the health concern of consumetdowever, certain
health-related clueson the packaging might be misleadiagdviewed as

permission forovereating.In addition, theindividualcontext of the eating is also a
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key factor to the portion decisions, including the food type, the state of the hunger
and the emotions oindividual Figure 54 outlinesthe main themes, suthemes

and their relationships. Four main themes were introducedetail below.

Noticed but
do not use

Resistance to the on-pack
serving size recommendation

!

Reliance of the Portion Permissive cues
packaging attributes decision for overeating

Pre-portioned
Reseal ability /
Individual

circumstances Food type
waste
Hunger level Emotional state

Figure5.4 The portiondecision related themes generated from the qualitative
data of the interview.

Portion size
effect
Packaging size as
portion norm

Use it as reference

Diet goal

Healrh
concern
Health related
on-pack cues

Healthiness
perception

(including the initial suithemes (presented in oval shape) and the sumseati
four main themes (presented in cloud shape).

5.3.2Deliberate resistance to than-packserving size recommendation
Many participantsreported thatthey did not consult the serving gadceon the
food packaginglue to their indifferent to the portion size or had never paid
attention to itand some evemxpressed someort ofresistance to the
recommended serving si{eee Table 5.9Yo0 be specific, someapticipants argued
that they have the freedom to consume any amount they ifistead of following
the drulest @  @lsofréferred avoidinganyrestrictionon eating. Besides, some
consideed checking the portion instictionsis time-consuming andhey were
capable of decidéheir ownintakeindependentlywithout relying onany extra
recommendation Thisviewwas particularlyshownfor beveragesindicating that

consumergypically ignored anyortion limitations onliquid food
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Table5.9 Theresistance to the orpack serving size information.
) ‘ Quotations

GL R2yQd tA1S G2 TFredormnkddationg.e
So, | do not really ch&® ¢

GL R2yQld tA1S (42 OKSOl® !yR
Oy O2y(NRf o6& YeaStToé
MO3 D aG¢KS LRAYG Aasx L 02daAKI Ad=z

Gt N2 oI 0 f @ainyfeadords |¢hKISit is rare to see such
AYVF2NXYIGAZY 2y GKS F22R L o
M_18 ND either. | do notice that most of the drinks would tell you how
YIye aSNWBAy3aa AG O2y Gl AySR:Z
2yfe RNAY|1l Al 6AGK YSIfxX L
F20D aLFT L KFE@S I+ 32+t 2N a2YSOK
Y2NB G(GKIFy |y@dKAy3Id 94
G GKFGZ L 2dzad SrKHa So@

F_1B ND

F_08_ND

5.3.3Reliance on packagimdtributes

Results showed thate portion sizedecisionwas affected by the desigeatures

of the food packagingvhich weresupported by the contenin Table 5.10Some
consumers realisethe correlation between large packiag and overeating, based
on theirdaily experienceConsumergxpressed the intention afonsuningthe
whole contentsn a singlepackaging whickdemonstratedthat customers
consideredpackagingas ageneralportion norm. To be specific, consumers may eat
the whole pacleven if thefood insidewas supposed to beonsumed by more
individuals orfor multiple servingsBesides, when the packaging designed into
single serving pack, assistedn restricting their consumptiorinterestingly, some
consumergeported their preferencdor asmalker package size evertlifere is
lower value for moneycompared to the bigger packiag optionsdue to the waste
and health concerngn addition,the presence of partitionegackagingr
resealablgunctions of packaginglso helped with the portion controparticularly
for snacks and beverageghese features provided convenience to consumers in

supporting the portion control.
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Table5.10 The quotation presented the reliance on packaging attribute.
) ‘ Quotation

G2 KSy GKS LI O1F3IAy3a aiail s Aa

FAIOND via Sra rtt ra 68tfs 6KAOK O

GL dzadzk £t tfe& OK?2 2 &yhgtd é&Sessijunk food

F 06 ND and avoiding food waste. | will still accept it if the smaller one i

- - more expensive, | mean it is less value for money comparing \
GKS 0A3I3ASNI LI O v¢

F2 D GLG YIF{1Sa e2dz FSSt tA1S Al 7

- fA1S AO A& y2i adallraSR (2 ¢

GL dzadzr tfe LXLFY GKS FYyz2dzyid 1

during eating if you feel like full or something, then | stop eatin
M_17_ ND For snacks or drinks, it depends, if they have been already
portioned out, I will just eat the portion. If they are not, lliwi
LINPOolFote SFd dzyiAf L R2y Qi ¢
aL OFy NBaSIf AGZ hKX @&2dz R

:
FAISND 3§ 2dad YFI15a SOSNBGKAY3 S

5.3.4Permissive eating cues

Participants indicated that they were more likely to consuessportions when a
foodis labelled as high calorgince theyare concerned about their health.

Because of that, the perception of the product being healthy was understood as a
permissivendicatorfor consumers to eat more ithat it is acceptabléo have

more ¢healthyé food. For example, thélow-calori€> o6l { SR AyadSIFR 2
someother healthrelated claimswere seen as thpermissionfor more intake.
Furthermore, ompared to those who are not on a djendividuals who are

following a diet exhibit a greater level of attentitowards thehealthy/nutrition-
relatedclaimsprovided on the packagin@articipantsalsoexpressed that if a
productis considered to be healthy, it could be consumed without feeling guilty.
Permissive cues of packagirsga compelling illustration of thé&Snackwell effect
(Walsh, 2014)where the promotion of lowat or low-caloriefoods actually leads

to an increase in consumptipeven overeatingwvhichnegating the intended
benefits of eating food that withreduced fat, sugar, and energy contemable 5.11

presensthe comments details from the participants.
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Table5.11 Packaging cuethat were seen as the permission for eating more.
ID Quotation

GLF Ad Aa tA1S dzyKSIFftauKe F22
obvious, then lwillpay G G Sy GdA2y G2 Aldé

F 24 ND

F22 ND aL LINRBoOolote SIFd Y2NB 6KSy L
GLT L 1y2¢6 az2YSGKAYy3I Aa (26
F20D AT A4 A& I oA3 o013 2F LR2LIO2N
OKSS OF1Sz @&2dz YIe FSSt 3IdzA

as
F13 ND aLF AG tf221a&a KSIFHfOGKeéex AlG Aa
F19 ND aL GKAY]l L ¢gsawirfkKRS S22 RY 2 NS KASTH
GL GSyR G2 SFG Y2NB AT L GKA
willf SFR 2 3AFAYy SAIAKII L g2y
G2 KSy L y20A0S (GKS FT22R Aa f
more. Similar effect if it is organic or ndmed food. When there

are some expressions on the packaging that reflect the safety &
KSItftGK 2F F22RX L gAtt SIKd Y

M_18_ND

M_07_ ND

5.3.5Individual feelings and circumstances

Participantsalsoreported some individuafactors that influence their intake, such
as their level of hunger, emotionatatus and sociasituations(seeTable 5.12
Particularlyfor meals,severalparticipants showed their relianaan their hunger
feelings to determine the timing anthe intake There is high chance that higher
hungry level may make people be more likely to respond to packaging that
presents larger portion size or convenienS@metimeseating food is one of the
approachego seek comfortthus, theportion sizeis notconsideredoy consumers
during the eating in this situatioflo be specific, some consumers ate chocolate or
other snacksvhenthey felt depressed, they would not pay attention to the
portion, they just wanted to eat morél.he food or packaging conveyasitive
emotional value tends to be more attractive to consuméaring certain
circumstancs (e.g.social events or family reuniopsndividuals may not consider
the intake since their primary focus is &njoy eatingand the social interaction,
rather than imposing restrictions on food choices or limiting tmsumption

Thus, under some social contexts, packaging that is visually appealing or easy to

share may be more attractive for consumers.
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Tableb5.12 Individual feelings andhe context are involved in portion decisions.

ID ‘ Quotation

GL R2 GNB G2 2yfteée SId 6KSy L |
M_16_ND to consume based on how hungry | am feeling and how much phy
activity | did during & I & ® ¢

GC2NJ YSIfazX AG (NMYzZ & RSLISYRA
it depends on the capacity of my cup, | just drink a cup of cola. Fo
Doritos, | will eat them all after opening the packaging. For cakes,
just eat whatever lcananil K Sy LJdzi G KS NXBA&i
GC2NJ ayl O0l1ax OK202ft 1 GST L GKA:
eat it when you feel depressed. In the evening, | just want to eat s
F 11 D  snack. | am not hungry, | just want to eat something. At that time,
R2y QG NBIF R (KS asS Nalrheg Beatltda Nach, 2
two-orthreelJISNE 2y 3 Q LR NIA2Yy ®¢
GLT L FY Ay | &a20AlFft aAddz GAz2
think of that. If I have a goal or something, | would like to know my
F_20 D  portion size more than anything. Especially when it is lockdown, |
g2y Qi t221 0 OGKIF G306 KS2y2 1A (F OA
SOSNEOIKAYADE

F_02_ND

In sum, @rticipants reported that they rarely attend to serving recommendations
on the packagingnd indicated some resistance to them. Some structural features
(small/single serving, prportioned and resealable packaging) were identified as
facilitators of portion control. In contrast, the hehitperceptionof the product

from packagingttributes were described as a permissive cue to eat more of the
product. Sometimesgcurrent context (hungeremotion, socialcircumstance)

presented a barrier to healthy eating.

5.4 Consumers needs and suggesson
Participants providedomesuggestion®n the packaging desidgor promoting

portion control and healthy eatindpighlighinginto four aspects

Highlighting the healthiness of the product

It isimportart to clearlydeliver themessag regarding the product's
healthinessConsumergprefer visually salient and comprehensible information

to be seen on the packaging
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GL K2LS GKS LI O1F3IAy3a OFy o6SGUGSNI NBFf S
f2g OFf2NASaE AF Al Aad L GKAY]l AG oAff
KSFfiKe SIFIiAy3Idode oaympyp50

GL g2dzZ R aleé YIeéoS GKS FT22R OFy (Stft &
oAdT 02fR fSGGSNA® . SOIdzaS b 20KiRWEZ QdN
Al Aa NBlIfte KAIK Ay FlLdX Al aKz2dzZ R 0 ¢
0S O2Yy&aARSNBR Ia KSIfUuKe FT22RI oazi GKS
f SO LIS2LX S 6 NB YR dzy RSNBRUOFYR Al®dE 0

Presenting obvious aralear portion related information

Besidesthe portion sizerelated information or imagshould behighlighted

on the packaging tgain attentionfrom consumers.

GL GKAY]l UGUKS LRNIA2Y NBEFGSR NBO2YYSYF
Y2 PA2dzar tA1S 2y GKS FNRBYyG NI GKSNI G
FAYR NBlFffeé OFNBFdzZte a2YS {AYyR 2F NI
oCymnybs0o0

G{2YS dzy LI NIAGA2Y SR LINRBRdzOG& YlI& 3IAPS
ASNDAY3IATL K2SOSNE L dzaSR (G2 o6S YAaaftSR
g2dzZ R GKAY]l AG Aa a2 KSIfaGdKeée 060SOldzasS 2
0KS ¢6K2tS LFD1O0DVOKRIAL . dzi G KS G NHzi K A
AYyalr{1Se L K2LIS &adzOK GKAy3a O2dxZ R 0S5 | ¢

Providing single servirand dfering multiple sukpacks

It was also suggested to offer single serving and multiplepsudks which

provides consumers with convenience to reduce waste and limit the intake.
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Understandable ways to present the porti@m@ommendation

Additionally, visualising the content by presentegergycontentin more
understandablevay has been suggested, for example, usingquivalent

number of eggs$o show theappreciateportion for singleserving

GCAYRRNE gl ea (2 aK2g GKS NBO2YYSYRSR
0KS AydF{1ST tA1S LINPOARAY3I 20KSNI AYLI
GvdzZ YyGATFE 2N GAadzr £t AaS GKS AYy3INBRAS
C2NJ SEFYLX ST AF (KS F22R Aa KAIAK Ay
K2¢g Ylye S33aK !'ftazz G0KS OFf2NASa A
GKFGO GKST LOXdEIEAAGSEE YS GKS OF f 2NAS
02pfa 2F GKS NAOS® L GKAYyl Ad Aa I Y2N

oCynyygb5s50

5.5 Findings and discussions

Overall, the results reflectedsues around the current packaging where raise the
confusion regarding the portion size, tighoranceand resistances to following the
on-pack textual serving size recommendati@ml some healthelated cues seen
as a permission of overeatingurthermore, the ey€atchingpackagingttributes,
the attributes facilitaingthe portion control anchow participantsusepackaging
cuesto make portion decisionsave been revealedBesides, some design
suggestions were collected from the consumers. Basetthesefindingsabove,
three consumers values werevealedto explain the portion decisions arsgveral

suggestions for foo@ackaginglesignare proposed in the following sections.

5.5.1 Consumer values on food portion decision

5.5.1.1 Aitonomy control

The findings of the present study indicdtihat participants tend to ignore the
recommended serving sizes provided on the packaging, and some even admitted to
intentionally disregarding the recommendations provided on the packaging.
Similarly, EU Guidelines for Daily Amounts labelling did nottadfet drink portion
choice in a field experimerf/ermeer et al., 2011 Current finding also

corroborates a previous revie(fraulkner et al., 2012yhich found that there is less
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willingness among consumers to folldke serving recommendations, although
acknowledging the potential usefulne@germeer et al., 2010, Anderson et al.,

2008) This finding revealed that although individuals may be aware of serving size
recommendations, this does not always result in changes in their eating habits
which is known as the knowleddmeehaviour gagJuvan and Dolnicar, 2014,

{OK2fSam. +t.23 SO | f®d®X HAMHD

Participants demonstrated a noteworthy level of autonomy and control over their
food intake. Consumers tend to understand it as a way to limit their food options
and consumption by an external authority, which might result in emotions of
frustration, defiance, and opposition. According to S&dtermination Theory

(Ryan and Deci, 201, ihdividuals play an active role in making decisions about
their behaviour rather than being passive influenced by external factors. Thus, it
canexplainthat individuals who exhibit a greater refuseportion suggestionslue

to their stronger needsto control over their owreating behaviours

Partitioned packagingand resealale packagingvere reported as facilitator for the
portion control which are consistent with the previous findirf{B® Bondt et al.,
2017, Raynor et al., 2008)at confirmed the impact of these packaging attributes
on food intake. One explanatiasf why consumersdund these packaging
attributes more acceptableeompared with the textual serving size
recommendations is that they create the perception of a wider range of portion
optionsare provided which makes consumerave a greater sense of contrélor
example, consumers can choose to eat one-gabk or two or mordrom
partitioned packaging Smilarly, they alsdeel a sense of autonomy in deciding
whetherand when to use the sealing function of the padkagAccording to
Veitch and Gifford (1996increased choice leads to a greater sense of control,

resulting in a favourable impact on acceptance.

5.5.1.2 ©nvenience

The significance of convenience was also demonstrated, considering structural
attributes such as partitioning, size, and resealability. Consumers typically adhere

to the default environmental settings, which refer to the ggelected options or
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default choices provided in eatirrglated situationgJachimowicz et al., 2019)
According taJohnson and Goldstein (200®)dividuals are more inclined to agree
with and acceptefault settings since it is convenie(Candel, 2001For example,
abovestructuralpackagindgeaturesmake it easier and more effective teduce

the intake of consumers who choose to eat larger portions of food at one time due
to concerns aboufreshnessand wasteissues This supports previous research

which revealed the importance einhancing the convenience of behavioural
change(Hanks et al., 2012, Thaler and Sunstein, 2088)chdemonstrated how
behaviours can be positively changed through the implementation of minor, subtle

changes to the environmén

The convenience valder consumersrevealed here alsaligns with the concept of
onudging, which operates by leveraging individuategnitive biases to subtly

guide decisions towards tharget behaviourgHansen and Jespersen, 20IR)e
study conducted by adario and Chandon (202)und thatdconvenience
enhancements can effectively encourage healthy eatifigqpr example, the size of
packaging provides a standgpdrtion norm(Robinson et al., 2019vhich is clear

and convenientfor consumers to decide how much to eat. It can be concluded that
facilitating embodied behaviour [zetter to creat convenience for consumers

rather thanto requireadditional effort to promote the desired behaviour.

55131 SI t GKAySaa LISNOSLIAZ2Y YR &L} NI R2EA/(
The healthrelated prompts were reported as important on intake decisions,

showing that many consumec®ncernon the healthiness of the product and the

impact ofconsumptionon their own body healthAs consumer awareness of

health increases, the significance of features of packaging design that evoke

perceptions ohealthinesswill grow in importance. This is because consumers need
reassurance on the nutritional worth of certain food produstsce mospeople

make decisions that result in more favouraliléure consequencef_oewenstein,

1996) For example,he findings of the currergtudy supporthis notion,

demonstrating that health claims and food descriptions sucti@s-caloriee and

ohigh in fibre are observed and utilised in the process of makowy choicesand
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consumption decision€onsumers place importance on the perception of a

productd KSIf KAy Saas odzi GKAA LIBNGD&KRIA2Y Y
their consumption. While one approach involves assisting consumers in reducing

their consumption ofunhealthy food, the other approach involves promoting the

consumption ofgperceived healthgfood, which may result in overeating.

On one hand, when a product is considepethhealthy, health-conscious

consumers, especially dieters, consume less iatentionally. A perceived

Gdzy KSIf GKeé¢ LINPRdzOGU R2Sa y2i0 O2NNBaLRyR
seltmonitor and eat lessvhich is consist with previous studyoy Sanchez and

Casilli (2008)revealinghat health claims caassistconsumers choose healthier
foods.This can be explained by thag¢rceived unhealthiness increastue guilt

feelingabout eating too muclof dunhealthyé food (Faulkner et al., 2014, Hur and

Jang, 2015)

On the other hand, consumers view heafttlated cues agpermissior to eat

more than suggested portion size. This finding aligns with the concept of "guiltless
eating" as identified bypence et al. (2013The researchers conducted ten focus

groups in which participants highlighted challenges related to portion control. The

results showed that portion control was unnecessarydwealthye food which

NEFf SOGSR (KIG aKSIFIfUuKeég F22R Oly o6S St
G{ylFIO1sStft STWADEPRIIHLINB/LIBKSFOKO &F INd &S (A NI
Gt HF t 2 Ngadkitema paradoxically increases the food intake, negating the

fat, sugar, and energy reduction benefits to consumers. In additiongtibalth

halo effect may result from labelling foods and drinks as healthy. For instance,

organic and higiprotein labelling mayexaggerate a product's health benefits
(Schuldt,201%) Ay Ff dzZSYyOAy3 O2yadzYySNAQ OK2AOS i
than actual benefit of the producBesides, lte established health halo effects may

0S KINR (G2 OKIFIy3aSed C2NJ SEF YL ST LINBaSy-
boosted perceived healthfulness of the product, and the traffic light warning was

noted but did not shift the healthiness perception on thi®guct among

consumergFernan et al., 2018Dvereating may occur if individuals take nutrition

content or health claims as permission to consume larger quantities of food. Which

can be supported by a previous stuiiat ¥ 2 dzy R LINBaSy GAy3 YSIf a



- 119 -

may unintentionally encouragentealthy eatingHer and Seo, 2017)o be more
specific, highly healtlconscious consumers were less affected by a healthy meal
(health halo) and were less likely to order dessert after meal, while less health

conscious consumers were more likely to order dessert after a healthy meal.

5.5.14 Summary of the consumer values on portion decision

Participants' views of the impactful package attributes, together with their regular
engagement with the packaging, uncovemmahsumer values on their portion
decisions. Figure 5summarisas how the overarching influences of consumer
values, food type, and packaging attributes on food/drink portion decisions. Food
type and package attributes are defined as external factors that impact decisions
regarding the food or drink portions. Meanwhilgnsumer values are seen as
internal motivators that influence these portion decisions thatdiatethe impact

of packaging attributes on portion decisions.

Food/drink .
. . . < influence
portion decision A
influence T explain the effect of slome packaging
dr"\"e attributes on portion decision
Food Consumer | é Packaging
type values attributes
autonomy - serving size
< against ]
and control recommendation
A ——
access reeeesasnnnnnnas packaging size

| —_—
@= contribute partitioning
E | E—————

O reseal ability

| —

|

---------------- » healthiness < access on-pack cues

| —

remind portion control
or
permit overeating

Figure5.5 Diagram to summarise how the overarching influences of food type,
consumer values and packaging attributes on food/drink portion decisions.

*Dotted lines represent an influence as reported by our participants.
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5.5.2Packaging @signimplications
5.5.2.1Utilising salient features for healthy eating and downsizing

In current market, visually appealing package elements typically used for HED
products to make the product widely popular, such as vibrant colours and enticing
designgKeller et al., 2012)Thus, applying salient features on ND or LED food could
contribute to the positive impressionSilayoi and Speece, 20@f)d might

encourage the consumption of healthier food. Consumers tend to pay varying
degrees of attention to different components on packaging. Previous research
(CholewaWojcik and Kawecka, 2015, Clement et al., 2@idyated that brand,

logo, and graphic aspects are visually prominent for consun@nsentstudy
investigated consumer attention to packaging elements, three additional themes

wererevealed: trust building, appetising, and sieléntity.

Any elements facilitate the trust to the product is egatching for consumersas
highlighted byCoveney (2008}rust plays a key role in food choice. Besides the
brand and label revealed by previous stytdgssoued and Hobbs, 2015, Rupprecht
et al., 2020) product quality descriptions realistic product image or ingredient
portrayal also facilitate the trust building. Accurate visual portrayals of what
consumers would expect from the product can built reassurance and credibility for
the product. Consumer®nhd to believe what they see more than what they read
(Hoegg, 2015)or example, through a transparent panel to see the real food or
presented with realistic food image. Thus, any packaging design on healthier food
that boosts customer trust in a product could encourage more healthier choice and
intake, but this would benoderated by individual differences, such as the health

motivations(Siegrist et al., 2015)

Consumers were shown to be attracted to packaging characteristics that stimulate
appetites. This is consistent with other research findifigee et al., 2013, Spence
and Velasco, 2018tonsumers are attractebly vivid colours, such as bright and
contrasting colour. Food renderings and other appealing food pictures also
stimulate appetite.Experiments show that appetite stimulation increases food
consumption(Drapeau et al., 2005, Spanos et al., 2015, Zhou et al., Z0Ri%)

creates a conflict between the aspiration to maintain a nutritious diet and the
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allure to indulge in HED foods. Thus, increasing appetite via packaging may be a

good marketing approach to promote the intake of nutritious foods.

Salient characteristics of packaging also encompass aspects that cater to health
objectives or cultural identities. Consumers showed high interest {pawk health
claims that supported their health goal3ung and Bice, 2019, McCarthy et al.,
2017) Consumers looking to reduce weight or eat healthily also value low energy
content promises such as low sugar or lesgAaidrews et al., 2014 urthermore,

the study byShen et al. (2015pund that cultural connotations displayed on
packaging, such as language, imagery, and colours, were perceived as attention
grabbing by consumers due to the personal relevance and importance. This may be
related to personal experience and preference ¢ertain nations or associations
with home (Bernard and ZarrouKaroui, 2014)The results indicatéthat

incorporating healthrelated and personally relevant elements on packaging design
can motivate consumers to buy and consume products based on their personal
identities (Shafiq et al., 2011Jor example, displaying images of athletes to
symbolise healthy lifestylgSchifferstein et al., 2022puld be employed on the
intake of LEDr NDfoods.

5.5.2.2Enhancing structural featurée remind the portions

The findingglemonstratedthat packaging structwal attributesandvisual cueselp
limit intake of HED food more than informatiofio be specific,msall size
partitioned, and resealable structural settings were found to be effective portion

control strategies compared to the guack serving size guideline.

Preportioned unit facilitated portion controfRolls et al., 2004ksince it removed
deliberation from the process, making the choice of consumers effortiésslho

do Vale et al., 2008Resealable packaging offers the advantage of preserving the
freshness of the product, which encourages mindful consumption and helps to
minimise potential food wastd-urthermore, small packages and patrtitions also
promote purchase intention in that consumers feel more in control and predict less
food waste(Petit et al., 2020Q)Consumers eatessfrom small packaging since less

food is providedRolls et al., 2004ayvhich could be explained bie
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GdaS3aySyidl tnhat2ofsuBersieabyiwhat contained in thpackaging
(Geier et al., 2006, Kerameas et al., 20THs, utilsingcurrent packaging
contexts could support portion control, offering pportioned and reseal options

to suit the value of convenience, catering to different eating scenarios.

Transparency, whethet is fully transparent om the form of a panel, wasoth
recognised as significant and effectiveassistingoortion control. Consumers
utilise thefood visiblepanel to check their intake and the leftovportions.
Nevertheless, transparency might have contradictory consequefidesg and
Srinivasan, 2013as it both stimulates consumption by making the product more
noticeableand attractive(salience effect) and increases monitoring o
consumption (monitoring effectdepending on food categorieSimilarly,
transparent panels enhanced attractiveness, though the extent of improvement
depended on the inherent attractiveness of the fo@da et al., 202Q)Thus when
applying transparent elementen the packagingt is necessaryo consider the

food category and the attractiveness of the food item

5.5.2.3Addressingand communicatinghe portion related information

The lack of effectiveness of the serving advice displayed on the packaging has been
demonstratedin this study which also supparthe findings ofJohnson et al.

(2009) Rippin et al. (201%lsofound that several products had no serving size
displayed on the packagings reported by consumerspme products are difficult

to portion out, forexample, the srving size is specifiamh some productdut

poorly implementedor consumersin sum the findingsindicated that serving size
information may not effectively fulfil its intended purpose of guiding intake, as
originally intendedUeland et al., 2009How to address the portion

recommendations and better communicate this information with consumers via

packaging design is worth to consider by designers.

According to the findingby Noar et al. (2016)altering the wording on packaging
has limited impact on customers. Specifically, graphical warnings were more
successful than texdnly warnings in 12 out of 17 effectiveness outconigssides,

Versluis et al. (2015pund thatgraphical serving sizes on packages lowered
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intendedintake from large pack#\s expressed byoasumers there isthe needto
offer easily noticecand practicedportion cuesvia packagingparticularly for HED
items. This is du¢o the intense rivalry among various packaging attribuiaghe
HED food | d@ 3 KYSR2 JA 0 . B drder tb epSuréts visilailityy
recommendations should be given in a way that highlights their relative surface
size, position (such as the distance to the centre), and conivaktthe
baclground(Orquin et al., 2020, Peschel and Orquin, 20i8addition, onsumers
often have communication challenges due to their unfamiliarity with certain
nutrition terms (Spiro and Wood, 2021 thisstudy, other creative portion
measurements or presentationgere favoured ovedisplayingn grammes or
calories.For example, hand imageaur be used to depict recommended portion
sizegBenelam and Stanner, 201®)hich as visual presentatios easier for the
brain to understand compared to numerical or textual informat{@mith et al.,
2015)

5.5.2.4Presenting healthelated reminders but @oiding misinformatiorof

product healthiness

Food packaging plays a significant role in consumer choices and perceptions
regarding the healthiness of productsor example, packaging that emphasises
health-related assertions and offers consumers details regarding the nutritional
composition, prospective advantages, or overall impact on health of the product.
This enables individuals to make welflormed decisios that are in line with their
longterm health objectivesThe WHOhas identified clear nutrition information on
packaging as a strategy togmote healthier foodchoice(Neve and Isaacs, 2022)
As shown in current studyyesenting reminders of low energy or high nutrient
content in an appealingraywas deemed beneficidbr healthy eatingTo be
specificenhancinghe health-related packaging elements on nutritious forsd
considered as useftb encourage healthier choiceshe use of basic numerical
indicators and traffic light systems effectively highlg#nd displagthe
healthinessof the product (André et al., 2019, Carrillo et al., 201%he participants
specifically emphasised the significance of the red traffic light as a prompt to

restrict consumptiorwhich is consist with the study lhynardo et al. (2021)
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However, onsumers may disregard or misunderstand nutritional informatioe

to their limited knowledge, time constraints, or lack of motivasg¢Andrews et al.,
2021, Spiteri Cornish and Moraes, 20IR)ese labels, along with health claims and
nutrition claims on packaging, can mislead consumers into believing that certain
products are healthier than they actually are, especially when targeted at children
(Binder et al., 2020 heoverstaing ofthe nutritional value and health advantages
of products can exacerbate misconceptions and impede consumers' ability to make
well-informed andhealth-conscious food choicgMorrison and Schuurman, 2012)
In order to address these issues, it is imperative to enforce sagulationson

food industryand educate consumers on how to effectively interpret information
provided on food packagingurthermore, from design perspectiviejs necessary

to employ health claims that resonate with consumer interests, avoiding
misinformation conveyed by packagirigpr exampledisplayedhealth-related
information shouldnot only focussing on positivaspectdike "low fat," but also

identify potential risks such ashigh sugar;'if relevant.

5.5.2.5 Summary of theedign implications

Packaging serves as a direct path for attracting consumer attention and a method
for conveying information about health and portion size. The insights provided by
participants could serve as valuable guidance for designers to enhance food and
beverage packging in order to match their expectatiofdmpuero and Vila, 2006)

In light of theabovefindingsfrom O 2 y & dz¢épdhBeq@nd subsequent

discussion, a number of recommendations for design practice can be summarised.
Specificallyfour themes in a desigimplication frameworkhave beergenerated

below to provide guidance for future packaging design praciisesTable5.13).
Theco-designeddesignthemesare abouthow to enhance public health by

leveraging current commitments to social responsibilyai et al., 2018More
importantly, designers should take the consumer values into account while creating
package interventions, acknowledging that consumers prioritise these values when
making food decisions. This contributes to promote the acceptability and execution

of measures connected to packaging.
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Table5.13 Summarised design implications in design practice.

Design practical Description

implications

M Utilise the features thatould contribute to trust building,
Increase the packaging | make food appear appetizing or cater to some healthy needs
appeal of healthier food | and identities to increase the attractiveness and the intake of
ND or LED food.

_ M Set structural segmentation to prevent over consumptior
Enhance portion

reminders of HED food | /D Raise the portion awareness to trigger effective-self

monitoring.

M Combine the portion size related information or image wi

Better communicate visually salient elements to gain attention from consumers.

portion-related M lllustrate the portion information using specific measures

recommendations instead of in grams or ml, making it is easy to understand an
follow.

Providing health M Highlight the healttbenefitsof the product with

reminders without straightforward, clear and accurate signpostiafo, ensure no

misinformation omissionof the risks

Generalprinciple take consumer values into account during design practice for

promoting healthy eatingAutonomy and contrglConvenienceealthiness

Conclusion

In conclusionthe study highlights the impact of packaging attributes on consumer
behaviour regardindood portion management. Consumers have claimed that the
serving sizeecommendatios are inconvenient to implement arsbmetimes

there is a lack of related information, which has led to confusion on the
appropriateportion. The packaging featurebat could promotetrust, increase
appetite, and align withhealthy goals ocultural normsare revealed as eye

catching desigattributesfor consumersBesides, tsuctural segmentationshealth
prompts, and easily understandable portioizes reminders showed potentials in

regulatingthe intake andencourage customers testablishbetter eating habits.

The framework of ansumer valuesvhen making portion decisions was proposed,
like autonomy, control, convenience, and healthiness have a significant influence
on how individuals engage with packaging and maéesiors aboutfood portion

sizeslt was found that consumers do not habitually notice or follow portion size
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recommendations on food packaging. Instead, there was resistance to textual
portion limitations, as they contradict the autonomy and control valued by
consumersOn the contrary, packagingdtures likesmallersize, partitiored, and
resealabldunctionwere well accepted and useful in portion control since they are
in line with the value o€ontrol, convenience and aid in reducifgod waste.In
addition, individual€health-conscious derive advantages from the presence of
health cueson product packagingyhile these indicators might occasionally

paradoxically result in excessive food consumption.

Currentstudy providel four aspects opractical recommendations for future
packaging desigfor promoting healthy eating andttacheda principleto align
packaging design with consumer valuksplementing visually appealing packaging
elements for food that have a low energy density and high nutritious content could
enhance their appeal and promote consumption. Enhancements in visual
communication of portion size, along with physical attributiest facilitate

shrinking, will encourage customers to embrace portion control. Furthermore, the
presentation of healtkrelated information must béoth notable andaccurate.

These findigs offer valuable insights for food industry and lawmakers. They
suggest that food companies can improve packaging designs to better meet
customer demands and promote healthier eating habits, while regulatory decisions

could support and facilitate thesefefts.
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Chapter 6
DESIGNER NEEDS AND DESIGN TOOL
DEVELOPMENT

Chapter 4 andhapter 5 investigated the impact of packaging on food intake,
both from experimentaktudiesand from consumeinsights The above two
chapters revealed many packaging attributes that have the potential to
promote healthy eating among consumeidis chapter is structured into two
main sectionsThe first section discussa study conducted with designets
identify theirunderstanding, challengesnd needsn developingfood
packagingaimed at promoting healthy eatingVhile the second section
outlined the development of a design tool informed by the feedback provided

by the designers during the study.

6.1 Introduction of the designer needs stiithiNS)

Therelationship between food packayy features and consumer consumption is
becoming eviden{Chu et al., 2021)Consequently, there is a rising need for novel
packaging design strategies to help consumers make better food choices and
manage portion sizes more efficienfighu et al., 2022, Chu et al., 2024b)
Designers can play an importamie in supporting a healthy lifestyl@Chatterjee et

al., 2022, Lau et al., 2018&or example, designers influence consumoed choices
and consumptiorthroughvisual cuegKelly et al., 20249nd structural design
elements(Chu et al., 2021Yhe study conducted bang et al. (2023)as

identified potential design concepts for food company to attain mutually beneficial
and financially advantageous results by assisting consumers in selecting healthier
food and helping with portion control of HED foods through packaging design.
Designers are responsible for not only communicating business messages
effectively through visually compelling packaging but aiswvidingsupportive

environment for consumers to embrace healthier eating habits.

Both food company and designers need to consider the ways to develop a better

food environment by recognising this new responsibility. However, the insight from
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designers continues to be inadequately reflected. Having a deep understanding of
designers' viewpoints is essential for the development of packaging that effectively
promotes healthy eatingThus, this study aimed to investigate the challenges faced
by designers and identify their support needs in designing food packaging to
encourage healthy eatingrigure6.1 provides an overview of the research

background and outlines the key objectives of this study.
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1
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1 -8, CNIps, 1

! Healthy S : g . (.
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! ! !____________________' Design |

1 ! | ;

1 ! .

1 R = e =y - Packaging design topic' = = = = = = == = = = Designers '

1 ; ”

L e e e e T T T el e e e T ,_ ______

r Face the design challenge — New design role '
Tailored deign * Understanding of the new role of packaging Q [ )
tool to support <«—— * Challenges in achieving the aim through packaging design |-=t---- d
designers * Support needs in generating packaging design ideas

Figure6.1 Introduction to the research model and the objectives of this study.

6.2 Methods
6.2.1 Study design and procedures

This study employed a qualitative exploratory method, as it is particularly suitable
for investigating unexplored areédohd Som et al., 2020, Wondirad et al., 2022)
having a deep understanding of designer perspectiVesachieve the aim, semi
structured interviews were used as the primary data collection metiddch

were preceded by a design task to inform the discuss{ses Figure 6.2).

The study obtained ethical approval from the School of Design, University of Leeds,
UK (LTDESNB9). Both professional and student designers wexuitedto

providea comprehensive understandirng designer§heeds(Gongalves et al.,

2014) While professional designers contribute industry experience and practical

insights student designers may approach design challenges with more creativity
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and openmindedness with their fresh ideas and theoretical understandiiigp
recruitment approach of professional designers including personal connections,
social platforms and professional networks. Student designers were the student

either enrolled in design programs at universities or involvedesign study.

Designers recruitment

10 professional designers 10 student designers
L J

Introduce the design brief

Your packaging design will promote healthy eating in adults,
either by reducing HED food and drink consumption or
encouraging the intake of healthy foods like fruit and vegetables

Iy
' Y

Design task l Design task

Presenting packaging design idea: using | Packaging design concept development
sketch or other design tool study based on the design brief
L J

Semi-structural interview

+ Have you been aware of the design for healthy eating
before? Any examples?

+ How do you understand this design topic? Did you have
any questions or concerns about this design topic?

+ What role(s) does the packaging have in influencing
consumers' eating behaviour

- Have you found any information or source that may
help you to complete this design task?

+ What content support do you wish to have to assist your
packaging design for healthy eating?

Figure6.2 The timeline and procedures for the designer needs exploration study

Prior to the study, all prospective participants were notified that the main purpose
of the research waw explore the foodpackaging desig Participants who agreed

to take part were required to sign a consent form and provide demographic
information. Designer participants were introduced to a design hoetliningthe
importance of supporting a healthy diet and highlights the influence of food
packaging as an environmental component on consumer eating behaviiengs

were then assigned a design taskencouragehem to think deeply about the
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specific topic of packaging desi¢priver et al., 2011)The recruited designers were
given one week to familiarise themselves with the design topic, gather relevant
resources, and develgpackaginglesign ideasSubsequently, a serstructured
interviewwascarried outwith each deginer to investigate their understanding of
the design topic and their challenges in this field of packaging déstgndetails in
Appendix 5)All recruited designers completed tlwehole study, with interviews

averaging 40 minutes in duration.

6.2.2Participants

A total of 20 designers were recruited for the study, comprising 10 professional
designers and 16tudent designersDesigners were drawn from several specialties
such as industrial design, product design, and graphic design (see to Table 1). This
variety of experience can contribute novel viewpoints and innovative resolutions to
design problemgCaico et al., 2022Yhe professional designers were actively
engaged in design practice. The student designers were university students in
design, such as Ph.D. and master's degrees who were actively involved in

conducting desigmnesearchThey have two to seven yearfdesign experiene

Table6.1 Designer profiles

t NPTSaar2ylif RSEAIYSNEQ LINRPTFAL Sa

No. Design area Years of Occupation
expertise

PD1 Customised furniture design 5 Product Designer

PD2 Packaging design, illustration, logo design, L 3 Designer

PD3 Packaging, Web, Ul, VI (illustration, logo) 3 Designer

PD4 Interior and exterior design of automobile 2 Car Designer

PD5 Industrial design, 3d rendering, graphiesign 7 Product Designer

PD6 Visual design 2 Visual Designer

PD7 Typography design 2 Graphic Designer

PD8 Product design 5 Visual designer

PD9 Graphic design 2 lllustrator

PD10 Interactive design 4 Designer

{GdzRSy i RSaAaA3IYSNRQ LINRPFTAC Sa

No. Design area Level of study
SD1 Product design PhD program in Design
SD2 Graphic design, visual design Postgraduate Programme in Desit

SD3 Brand design, graphic design Postgraduate Programme in Desi
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SD4 Visual Design Postgraduate Programme Design
SD5 Graphic design Postgraduate Programme in Desit
SD6 Graphic design Postgraduate Programme in Desit
SD7 Packaging design, visual design, logo de¢ Postgraduate Programme in Desi¢
SD8 Visual Design Postgraduate Programme in Desit
SD9 Product design, graphic design Postgraduate Programme in Desit
SD10 Graphic design Postgraduate Programme in Desit

6.3 Resultsof the interview

The data collected from the designevasanonymised as promised and each
interview assigned a new ID émsure confidentiality. The data was analysed using
thematic analysisThis involved getting a general understanding of the data,
extracting factual information, identifying key subjects, and summarising the
findings(Sandelowski, 1995The data analysis resulted in three main clusters: the
designers' understanding of the packaging design issue for healthy eating, their
challenges and needs in design practice and the requirements for other supports to

enhance their design generation foealthy eating.

6.3.1 Understanding dfie packaging design for promoting healthy eating

6.3.1.1 Limited awareness ttie impacts ofpackaging desigon food intake

The findings revealed limited awareness among designers regarding the potential
of packaging design to promote healthy eatiddthough several designers
reported their previous experience in healtiniented designs, there is still a
noticeable lack of connection between packaging design and consumer health.
KIS KIR | aK2NI AYy(iSNYyakKaL) SELISNA
R

G L
1y26ft SR3IS 2F LI O1F3IAyYy3 SaArAdys odzi L
KSFfGKe 5b Ay Ide 6

- (N

GL KIoSYiaSyiARyg (G2 GKS KSIfs50Keé F22R LI
Some related design examples noticed by designers included creative food
container designs and material innovations, which were deemed advantageous for
customer health. However, their primaattention was on packaging for "healthy
foode, such as light food and organic foottsaddition, aésignerswvere found

prioritise packaging design for healthy fa@docussing on making it visually
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appealing or effectively communicating the nutritional or health benefits to

encourage healthier food choices.
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6.3.2 Challenges and needs for healthy eating via packaging design
According to the designers, online searching is the primary method for accessing
the materials they need to solve this packaging design problem. However, many of
them found it is timeconsumingAdditionally, determining which materials are
valuable and reliable remains challenging. Specifically, several designers expressed
dissatisfaction, noting that the information outputs were low in quality, poorly
summarised, and lacked consistentiis made theccessiblenaterialsunreliable

and inefficient to utilse.

G{ SFNOK 2yftAyS®d .dzi KINRf& G2 FAYR |
NBfIFGSR AYF2NXYI A2y X odzi adGAsTt0 y23d O

aLGYE | oAl RAFFAOAA G F2NIGKS (0 2L 3 KIAKYSIN
dzA SFdz Ay | LIAES 2F O2/0RWAONAFR 0O2¢{Sy
¢KSNE Aa a2YS O2yiSyd GKIFIGO Aa RAFTTAOAL
2dza G oes5wRAaSt Foég 6

Bydiscussinghe challenge$acedby designers in conceptualising timew and
purposeful packaging design, tvspects of needsecome apparent. @e is the
needfor acquiringtopic relevantinformationto reference during design. kile, on

the other hand, there is a desiple needor inspirationto guide the design

6.3.2.1 Information needs

Need forinformation aboutfood and healthy eating

Designers explicitly highlighted a strong need for extensive information about food
and healthy diet to support their food packaging designgiammotinghealthy

eating.lt includes information from different areas, primarily categorised into two
clusters: target food selection support and general knowledge about a healthy diet
(see Table 6.2).

Table6.2 Summary of the information needs about food and healthy eating

Clusters Quotations

GCKSNB Aa a2YS ljdSadrzy Fa

FLILX & GKS 3Sairdly G2¢ ot5b
Target food R s o R .
selection a/ £t SEFENJI F22R UFNBSUT ¢KS NBO2
person. This is important for me to decide the details of the
RSaA3ge« ot 5
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GL KIFI@S KFER F aK2NI AydSNYyack
have some basic knowledge of packaging design, but | have n

0SSy SELR&SR (2 GKSDSFASER 2F
Generalhealthy

The recommended energy intake per day, daily protein or sug¢
intake for an adult are the key factors for the design of packagi
RSOl P& aé 6

Designers were looking for more information to assist them in determining
appropriate target foods for the packaging design. They were unsure which food
should be chosen, for example, what is the options of HED or ND food, which food
consumption should beonsidered to be limited. Designers also stressednied

for accurate nutritional information about foodg.g., nutrition, ingredients,

benefits, and risks). In additiodesigners pointed out that they lack knowledge
about healthy eating, highlightindpe need for access to relevant information to

support their packaging design

Need for solid data and insighis understandpackaging impact

Designers highlighted the need of obtaining reliable data on the effects of
packaging and consumeirssights Specifically, all designers indstudy
acknowledged the impact of packaging on food consumption, however none of
them possessed knowledge regarding the specific packaging features and their
corresponding effects on consumer intake. The solid data candesligners
understandthe impact of various package features on consumer behaviour and
food consumptionenabling themo makebetter use of them. In addition, they
reported the absence of the data regarding the consumsighsrelated to
packaging design arfdod intake, posing achallenge for developing purposeful and

well-informed packaging design
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6.3.2.2Inspirationneeds

The results demonstrated that designers also need additional support to inspire
them inpackaging design. They specifically highlightednipgortanceof packaging
design examples and the psychological theories timterlie @nsumer behaviour

to guidetheir design workunderthis specific design topic

Several designers specifically reported a lack of packaging design examples for
healthy eating in the current market, and that it was difficult to find related design
concepts even from internet sourcds. addition, designers acknowleddjthe

need ofwell acceptedpackaging examples identify common attributes and draw
inspiration for developingtheir own packagingesignideas. Thisituationhinders
their capacity to acquire knowleddgeom the existing markeaindother design

conceptsthereby limitingopportunities to enhance design efficiency.
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6.3.3Tool expectatiorpreferred format andharacteristics
Furthermore, some expectations for support materjégusing ortwo primary
aspects: usability and informationsualisation Designers highlighted the

convenienceand unrestricted availabilitgs key aspects of usability for design

g "W
m~< T

T\

Sy T

SKFE@A2dzNJ ' yR LI & (KSasS AyaazadxkRia STTSC



- 136 -

tools. They prioritised tools that were uséiendly and easily available, allowing

them to effectivelyaccess the support they require
G/ 2y @OSYyASyld IyR Slae (2 dzaSdé 6t 5H0
G9lFae (2 dzasS FyR O2dZ5B0ONBF OK | @ARSNJ |
a! t £ 26a dza SNENRDB2 Sa SI2ZNDK YITERIN I GA2Yy FNB:
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6.4 Findings and discussion of tihesigner needstudy
6.4.1Building understanding of the new roléofl packaging

Food packaging design has expanded beyond its conventional purpose (e.g., food
protection, product appealio influenceeating in many way<urrent perspectives
emphasise packaging as a tool for communicating brand identity, providing product
information, and influencing consumer behaviaua I f SOS@GA S YR { Gy
Vyas and Bhuvanesh, 201B} research on food packaging and its impact on

consumer eating behaviours continte gainmore attention from researchers and
responsible food companig®eng and Srinivasan, 2013, Donini et al., 2023)

designers mustecogniseandrespond to the evolving demands of public health

oriented packaging design marketplaces.
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However, the study revealed®l LJ Ay RS&AAIAYSNEQ dzy RSNRUGI Yy
responsibility in using food packaging design to influence portion control without
compromising its attractivenegg / 2 y O S NJ/ Si8sigriividlInét appefél $o

O 2 y & d)ySpéchichllydesignersprioritise the promotion of healthier food
choicesd L KI @S R2yS a2YS RSaAdy F2N KSIfdK
GKS 2NBIYAO 2I (). dowkwrRhisshgHestythaOdestghEizinaydé
overlooking opportunities to use packaging design as a tool to reduce the intake of
HED foodsThis may be due to designers' lack of understanding of research
showing that food packaging can impact portion conaslreviewed byhu et al.
(2021) In additiondesigners' marketingoncernmay also stop them from paying
more attentionto the portion controlfor HED food. Viewingpackaging as a key
marketing tool(Rundh, 2013)portion control strategies in food packaging design

are often avoided due to designers' concerns that they may diminish visual appeal,
leading to negative consumer feedback and reduced sklewever,Tang et al.
(2022)proved that packaginmtendedto facilitate portion control can also be
attractive for consumersThis suggests that weallesigned packaging can subtly
influence behaviour by making portiasontrolled products more visually
appealing.The findings indicate thatesigners should consider a broader range of
strategiessuch as reducing the intake of HED foods to promote healthy eating,
rather thanonly focusing on encouraging the consumption of healthier foddsus,
designerseed further supporto understand how packaging aids portion control

while also considering consumer preferences as highlighted by this issue.

6.4.2 Challenges of gathering useful materials for design idea generation
Designers in the field of food packaging must navigatectimaplexitiesraised from
multiple disciplinesincluding design, nutrition, and psycholotevertheless,

many designers havaowledge and experienda traditional food packaging

design yet face difficulty applying available resources and knowledge when
designingpackagingo promote healthy eatingThe lack of familiarity highlights the
need to expand designers' knowledge to equip them for exploring new design
domains(Vijaykumar and Chakrabarti, 200&ven though many governments

around the world, such as the Y&OV.UK, 201@ndthe Chinese governments
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(Wang et al., 2016havepublished official dietary guidelines for their populations,

these resources are often overlooked by designers

Designers emphasised the complex nature of the difficulties in obtaining
trustworthy information across different fields when working within this new
design areasThey pointed out that collecting relevant information is time
consuming and is furthezomplicated bynconsistent informationThis suggests a
urgent needfor reliable information to assist designersdavelopingtargeted
designgAlemanni et al., 2011¥pecifically in the context of packaging design for

promoting healthy eating.

Designers also highlighted the challenge of the limited nunmddetesign examples,
emphasising the necessity for a wider range of sources of inspiration. This is
supported bySarkar and Chakrabarti (2008)hich presented that external stimuli

can enhance creativity in the concept creation stagewever, design fixation may
result from exposure to external design exampéswanathan et al., 2016)
Specifically, designers risk being overly influenced by existing packaging design
examples, which may constrain their creativitarthermore, designers believed

that psychological theories are essential to support their ideation processes. This is
because such theories provide guidance in learning and proBtEwing(Lee et al.,

2011) offering valuablénsights on consumer motivation artaehaviour

6.5 Design tool developme(dTD)

The purpose of the design tool developmevasto provide with the support
materialsdesignemeed to adapt to the new role of packaging and address healthy
eating problemshroughpackaging desighus, this design tool was developed to
provide tailored support materials to address the specific challenges designers
face.The framework and content details are outlined in the subsequent sections of

this chapter.

6.5.1Design tooframework
As shown in the results, designédrighlighted the importance of having access to

detailed background information, including specific food categories, nutritional
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data, and guidncefor a balanced dietSong et al. (2003)Iso emphasisithe
significance of supporting information in directing certain design tdakaddition,
designers expressed theeedto know more about the impact of specifi@ckaging
features onfood intake Furthermore, designemnentionedthe importance of
acquiringinsightsregarding the influence of packaging on consumers' eating
behaviourto guide the packaginglesign Integrating these materials into the
design process is essential for equipping designers with relevant insights to
effectively approach their dégn taskgLu et al., 2021and develop impactful

design conces

Overall,based on the literature review on design tools and the identified needs of
designers, two key aspects need to be addresg&@drmation support and

inspiration supportinformation supporthelps designerseasly access to relevant
andwell-organsed information to address gaps in food and portion knowledge
(Kim and Lee, 2017)hus, it not only reduces the time spent searching for relevant
but unfamiliar informationbut also improves the quality of decisiomaking.The
inspiratioral support provides summarised data, insights atétegiesto assist
designers in makinmformeddesign decisionéWNon, 2021)thereby enhancing

their creative outputduring the ideation phasd-igure 6.3 presents the framework
of the design tool. The aforementioned materials are addresseddtion 6.5.2 of

the design tool content, with further details described in the following sections.
» Design topic background » Impacts of packaging features

» General healthy eating » Consumer inslghts

Information Inspiration
knowledge
» Target consumers
» Food categories (HED, ND)
» Design strategies
» General intake requirement
and portion guide » Design ideas from designers

Figure6.3 The framework of the design tool
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6.5.2 Design tool content
As introduced irsection6.5.1,two main materias are needed: information
materials and inspiratiomaterials. The development dfi¢ content and the

illustration of each supart are introduced in the following sections.

6.5.2.1Information section

. Information- Design topic background

To introduce designeito a new design field, it is essential to consider the role of
background knowledgéChristensen and Ball, 201@&ccording td.i and Brennan
(2021) the understandingpf designbackgroundand problem framingare
indispensable for designers facing new interdisciplinary design challenges. Thus,
this design tool gathered the general background informatibpopulationlevel
unbalanced diet to explain why this topidmsportant. The health risks associated
with poor diets, along with their economic impaetere highlighted to emphase

the need for finding solutions to solve thdgetary problem, asshownin Figure 6.4.

To make the information easier tonderstand, a imagepresenting the

unbalanced diet was create@n the left is an image of HED foods, generally
processed and often ovaeronsumed by consumers, while on the right is an image
representing healthy foods, generally fresh, natural and unprocessed foods whose

consumption currently does not meet recommendhats. it aimed to make the

concept of an unbalanced diet clearer to designers.

There is a population-level consumption increase of foods high in energy, fats, sugars or salt, as well as
the high energy density (HED) drinks, however, the intake of healthy required nutrient dense (ND) food,
like fruits, vegetables or whole grains, falls below recommendations which contributes to poor diet quality.
Poor diet is not just linked to a range of individual health problems (currently, poor diet is the biggest risk
for preventable ill health in UK), it is also related to perpetuating poverty and stymieing economic
development of the society. Solutions are needed to guide consumers towards healthy eating, reducing
the intake of HED food and encouraging the consumption of low energy density (LED) food and ND food
for the health and well-being of people.

"
Lo G

S

Figure6.4 The presentation of the content of the background information.

HEALTHY
EATING
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Food packaging is recognised as a key environmental element due to its daily use
by consumersAccording ¢ the review in section 2.3,200d packaging has a
significant impact on consumers, particularly influencing their perceptions and
behavioursTo introduce the emerging role of packaging to designéues effects
of food paclkgng were condensed and depicted in a table, as shown in Figure 6.5.
Moreover, the significance of packaging on faothke was highlighted The
advantage foreachingbroaderanddiverse audiencewas stressed to underscore
the importance of giving more attention to food package desgpromote
healthy eating.

People are surrounded by food and the food environment shapes what people eat. Consumers are

exposed to packaging design before and during the consumption in most settings. People are accustomed

to judging the product by its cover. To date, packaging is known to modify multiple perceptions and
behaviours of consumers.

Perception Behaviour
perception of quality puchasing choice
perception of taste and flavour serving portion
perception of healthiness portion intake

perception of food volume

Thus, as a key element of the eating environment, food packaging offers a potential solution to assist
guiding consumers to make a healthier portion intake. For example, some nudges, reminders or social
norms could provide to the consumers through packaging design to influence their intake. Furthermore, it
should be noted that packaging design could potentially reach and benefit a larger group of people than
traditional, person-cantered interventions for healthy eating. Therefore, packaging design warrants closer

attention to promote healthy eating.

Figure6.5 The impact of the food packaging and its potentials.

Information- General healthy eating knowledge
Asemphassed byZhang et al. (2024knowledge modellingsimportant in the
product design procesgurthermore,Casakin and Singh (20k3)essed the
essential role of knowledge in design thinking across disciplBesdesmany
designers reported a lack of relevant knowledgjus, it is necessary to provide
designers with the basiwealthy eating knowledg® addresghis emerging design

field effectively.

To clarify the concept of healthy eating for designers, general descriptions of
healthy and unhealthy diets were provideétbemphasise the importance of
healthy eating for individuals, the diverbenefis of consuming a nutritious diet,

ranging from improved physical wddeing and cognitive abilities to enhanced daily
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productivity, wereillustrated through iconsin addition, the healtlmisksassociated
with apoor diet were also highlighte(see Figure 6.6yWHO recommendations

were subsequently presented to provide designers with basic, globally recognised
dietary guidelinegWHO, 2020}see Figure 6.75pecifically, more intake of fruits
and vegetabless needed for individuals to obtain essential vitamins and minerals

while reducing intake of fat, sugar, and salt is recommended.

P Healthy diet:

People need a balance of protein, fat, carbohydrates, fiber, vitamins, and minerals in their diets to
sustain a healthy body, thus, a well-balanced diet is required. It is important to choose healthier
options and portions from each food category. A good diet can improve all aspects of life, from

brain function to physical performance.

Q0000 © &

Lower Risk of Lower Risk of Lower Risk of Lower Risk of Lower Risk of

Better the brain Better the sical
Heart Disease Type 2 Diabetes Cancer Obesity Hip Fracture phy

function performance

> Unhealthy diet:

It is thought that the imbalance of excess intake of high energy density foods and inadequate
intake of nutrient dense foods (especially the intake of fruit and vegetable and whole grains) is
associated with health risks (e.g. hypertension, diabetes, cardiovascular disease, cancer),

economic loss and environmental impacts worldwide.

Figure6.6 The presentation of the description of healthy and unhealthy diet.

WHO recommendations:

vegetables and fruit Fat

Should not exceed 30% of a
person's overall energy intake
(especially the trans fat).

Less than 10% of total energy
intake. Reducing even further
to under 5% has additional
health benefits.

They are important sources of

Q Adults consume less than 5 g
vitamins, minerals, dietary fibre, [ y (just under a teaspoon) of salt
plant protein and antioxidants. i per day.

Figure6.7 The illustration of theintake recommendation from WH@020)
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Information- Food categories (HED, NBnd foodportion
The importance of domakspecific knowledge in enhancing creativity grdblem
solving capabilities is wedistablishedWynder, 2007,)suggesting that problem
specific knowledge has a significant impact on design outcoH®@sever,
according to designers' responses, they lack expertise in the fields of food and
nutrition. Therefore, this sectiowas designed to equip designers with information
on specific food categories to identify target foods for packaging design while

enhancing their understanding of food energy densitg portion sizes

Theenergy densityof a foodis determined by its water, fiberandfat content.
Foodsthat contain a lot of water h ave a naturallylow energy d ensity.

200 Calories Compared
All the below food types equal 200

BT - BT

Grams, Grams -

x
== 6D 436 '

) Grams /

Apple ( > Peanut Butter

34
Q;rams Grams (—
— s
':”/./ 553y 33
ﬁ ( Qnﬁ Grams ﬁ
T
(740 75| R

\ Grams Grams
~ S~ =

CALORIE DENSITY WHAT500CALORIESLOOK LIKE

POTATOES,
RICE,BEANS |

Figure6.8 A visualillustration of variedfood portions with the same energy
content.
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Food enerqy density and portion

The energy density of foods is defined as #élvailable energy per unit weight, and
it influences dietary choices, amount consumed and ultimately body weight over
time (San Martini et al., 2021, Stelmabkardas et al., 2016Research showetthat
peoplewith poor awareness of portion sizes tetmloverestimae the appropriate
amount of food to consum@AlmironRoig et al., 2013Yhus, it is important to
equip designers with the basic food energy density knowledgectandyits
relationship with portionsize Specifically, to illustrate portiodifferences among
foods with the same energy content, a visual representation was pro\(kssl
Figure 6.8)adapted fromEsser (2018nd Triantafyllou (2015)offering insights

into visualising food portions and energy content

High Energy Density BB) foods

HED foods are those containing above 10-5 kJ/g (2-5 k¢Allggr et al., 2014)

such as crisps and peanut buttehelmanipulation of food energy density has
been studiedconcerning daily energy intake and its influence on weight gain over
time (Robinson et al., 2022)n addition, when the energy density of food is
surreptitiously alteredconsumerdend to consumesimilaramountof food while
simultaneously increasing their energy intal&ubbs et al., 2000from the

energy density perspectiveedain food categories contributing more to energy
density than othergHorgan et al., 2022, Lyons et al., 20149 results indicated,
designers face difficulties in recognising the target fobdereforeto provide
designers with the target HED foodlse definition andrepresentativeHED food

from varied categories wergresented in the design todgseeFigure 6.9).
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High energy density (HED) food:
HED food is defined as foods and beverages that contain more than 2.5 kcal/g (10.4 kJ/g).
From a health perspective, most HED food is energy dense but nutrient poor.

Here are some examples of HED food:

Category Food Examples
Fruit juices Sodas Sugary drinks

Drinks ; ,

N s
Candies Cookies Crisps Chocolates Biscuits
&

Snacks RE o % ¢ P f ‘ s
e o By v
1' ! “. < ~ : ‘)

¢% :

Doughnuts Ice creams Muffins Cakes Puddings

Pastries/Desserts :# “g »ﬁ c &‘i - ‘”

Sweetened Sweetened Dried fruits

cereal corn flacks
Processed
grains/fruit gl il o
ST =
i SN
Jams Ketchup Mayonnaise = Cooking sauces
Pizzas Pies Fried foods Sausages Bacon
Prepackaged
meal/ highly

processed foods

LLarsr, ‘:; '« I T
Er5r %" .@ %

Figure6.9 The presentation of somexamples of HEEbods

Foods high in fat, saturated fat, sugar, or salt (HFSS

BEvidence suggesdthat reducing the consumption of foods high in fat, saturated
fat, sugar, or safHFSSparticularly added sugarkelps prevent a range of health
issues(JahanAMihan et al., 2023, Rippe and Angelopoulos, 20TBgrefore,to
assistdesignersn gainnga deeper understandingf the conceptof HFSS foods
and how it idabelledon current food packaginghe definition, criteria, and the
traffic light labelling system applied to current food packaging were summarised

and included in the design to@eeFigure 6.10
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How to define the food high in fat, saturated fat, sugar or salt (HFSS):

Nutrition High Low

Total fat = 17.5g/ 100g = 3g/100g

Saturatedfat | = 5g/100g = 1.5g/100g

Sugars = 22.5g/100g = 5g/100g

Salt = 1.5g/ 100g (or 0.6g sodium) = 0.3g/100g (or 0.1g sodium)

Traffic Light System:
Some front-of-pack nutrition labels use red, amber and green colour coding.

ngh Each burger contains ) ) -
ENERGY | FAT SUGARS = SALT

] 924k) | 13g 08g 0.7g
Amber Medium 220kcal | MED LOW MED
1% || SR <1% || 12%
% of an adults reference intal
Green Low 1;5& ‘.*a’LuI(“s .fmc;noz E::a:r:‘,‘ 966kJ/ 230kcal

Figure6.10 The identification of HFSS food and relevant-packlabel example.

Nutrient-dense (ND) food

ND foods are rich in essential nutrients relative to their calorie content, making
them valuable for maintaining optimal nutritioqf€omerford, 2015, Drewnowski

and Fulgoni Ill, 2014Promoting the intake of ND foods is essential for overall
health. Marketbased solutions can effectively promote the acceptability and
affordability ofnutrient-dense foods, ensuring they are appealing to consumers

and prioritise nutritional benefitfHenson and Agnew, 2020herefore, the design
tool provides a comprehensive depiction of ND fsadcludingthe key categories,
criteria and numerous specific exampl@OOD&DRUG, 202This helps designers
develop a general understanding of ND foods and provides examples of foods that

should be encouragefsee Figure 61).
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Nutrient-dense foods are rich in vitamins, minerals and other nutrients important for health.

Category (basic and typical foods/drinks)

Vegetables

Fruits

Meat and fish

Nuts and seeds

Eges

Dairy

Beans and legumes

Herbs and spices

Examples of the most ND foods:

Percent Daily Value (DV) is a guide to the nutrients in one serving of food. It tells you whether a

food is high or low in a specific nutrient, defined as follows:

Low: 5% or less of a nutrient

High: 20% or more of a nutrient

Parsley

Total DV in 100g

Swiss Chard

Total DV in 100g

Kale

Total DV in 100g

2634%DV

(36 calories)

1337%DV

(19 calories)

1457%DV

(28 calories)

Spinach

Total DV in 100g

Watercress

Total DV in 100g

Mustard

Greens

Total DV in 100g

1077%DV

(23 calories)

534%DV

{11 calories)

1105%DV

(26 calories)

Lettuce Total DV in 100g | Oysters Total DV in 100g | Liver Total DV in 100g
7 | 394%DV i 1383%DV 3490%DV
(15 calories) (68 calories) {175 calories)
Mushroom | Total DV in 100g | Sweet Total DV in 100g | Arugula Total DV in 100g
Peppers
407%DV 367%DV 336%DV
" | (22 calories) (27 calories) (25 calories)
Spring Total DV in 100g | Broceoli Total DV in 100g | Carrots Total DV in 100g
Onions
406%DV { | 443%DV T | 439%DY
. e . -&l 5 .
(32 calories) £ | (35 calories) (35 calories)

Figure6.11 The identification of ND food and ND food examples.

Information- General intake requirement and portion guide

Enerqy intake requirement amdferences for adults

Dietary reference intakes (RIs) are established by European regulations to provide
guidance on the amount of energy and essential nutrients that individuals should
consume daily to maintain a healthy di@leyers et al., 2006)These values are not
personalsed recommendationsage, gender, and physical activity levateuld

also be consideredddherence to recommended dietary gaidcecan impact
energyintake, with initiatives such as nutritional labelling to combat issues like

overconsumption(Srinivasan, 2013Joequipdesigners wittknowledge ofntake
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energyrequirementand nutrition portion,along with their labelling on food
packagingthis informationwasgathered andpresentedin the design too(see
Figure 6.12

Figure6.12 Theintake references and how its labelled on the packaging.










































































































































































































































































































































































































































