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Abstract. Plant-based food products are getting more popular in the market as 

they are claimed to be healthier and more sustainable to the environment. How-

ever, there is a lack of platform where consumers can easily obtain nutritional 

information of these on-the-shelf plant-based food products. Therefore, our study 

aimed to design a web application where the consumers could easily access this 

information. To design and develop the web application, user-centered design 

(UCD) approach was adopted to involve health and nutrition researchers, and 

consumers. After three iterations of design, development, and usability evalua-

tions of UCD process, four focus group interviews focusing more on summative 

data were conducted using the final version of the prototype. The findings indi-

cate that the web application was easy to learn and use but its design could be 

less attractive to some users. Involvement of health and nutrition researchers 

throughout the UCD process ensured that the web application was perceived 

credible and trustworthy. Started as a research-oriented study, the web applica-

tion was originally developed for the health and nutrition researchers. By extend-

ing its use to consumers, the study contributes to more understanding in involving 

researchers and consumers throughout a UCD process and providing considera-

tions in designing health-related digital tools. 
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1 Introduction 

Diet plays an essential role in shaping our health and well-being. Plant-based diets have 

been getting extensively popular among consumers. They are one of the fastest growing 

dietary trends globally and especially in European countries [1, 2]. By consuming plant-

based diets, the consumers can make a positive impact to their own health. Plant-based 

food can contribute in reducing the risks of developing numerous chronic diseases, such 

as obesity, cancer, heart disease and so forth [3]. In addition, they are considered more 

effective in the treatment of fatal diseases such as chronic kidney disease [4] and hy-

pertension [5]. They are also perceived as sustainable food that contributes to better 

environmental well-being [2, 3]. All these benefits are aligned with United Nation’s 
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sustainable development goals such as good health and well-being (goal 3), responsible 

consumption and production (goal 12) and climate action (goal 13).  

The review from Fehér, Gazdecki [3] identified several shortcomings in practicing 

plant-based diets; challenges in obtaining information about the diet was one of them. 

For the past 20 years, consumers found it challenging to prepare plant-based food, as 

there were little relevant and available information concerning what dishes were worth 

preparing, how to prepare them, and which ingredients could replace meat [6-8]. As 

plant-based diets are getting more popular, this information is getting more widespread. 

However, such information is yet to be extended further to market-available plant-based 

food products, i.e., all type of processed food products which are not raw ingredients.  

Using information and communication technologies (ICT) as a platform for infor-

mation sharing can reach more users in an accessible way. Many ICT tools in the form 

of websites and applications have been developed to promote healthier diets. Useful 

information and guidance are provided to the users with the aim to make wiser choice 

for their diets. Some of these ICT tools focused on on-the-shelf food products [9-12], 

and the results were promising. However, there is a lack of focus on plant-based diets 

among these tools. ICT tools for plant-based diets, as the other way around has paid 

less attention to on-the-shelf food products [8, 13]. The above-mentioned apps were 

either only used at national level or in countries speaking the same language. In Nor-

way, there is no such ICT tool yet. Localization is important as the contents displaying 

nutritional information across food products of different brands and manufacturers, 

while categorizing food products based on plant-based and non-plant-based have to 

appear credible to the users. In this paper, food products refer to both plant-based and 

non-plant-based meat products and dairy products. 

Besides that, too little attention has been paid in involving both researchers in health 

and nutrition, and consumers in the process of developing food product-related ICT 

tools. As experts, researchers could contribute to assisting consumers in getting the 

most important and relevant nutritional information of food products. Consumers as 

end users, have to be able to understand the information to be benefited. Thus, in this 

study we intended to involve both groups in designing a web application where the 

users could easily assess and understand information about food products sold in the 

market, concerning the amount of nutrients and type of food. The food products dis-

played in the web application were aimed to be categorized based on plant-based and 

non-plant-based to promote plant-based diets. Usability of this web application was 

crucial in ensuring the consumers find it easy to learn and use.  

This study is part of a bigger project about health effects and consumer perceptions 

of meat substitutes. The study started with the idea from the health and nutrition re-

searchers wanting to use the web application for their research work. At the same time, 

they also wished to extend the use of web application to the consumers. This was the 

reason why the study started with the design of a web application and not a mobile app. 

By the time of writing this paper, we were designing and developing a mobile app ver-

sion of the web application, with the aim to offer another platform for the consumers. 

Through the web application, we hoped the consumers could make better choices when 

choosing market available food products, increase their awareness about the benefits of 
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consuming plant-based food products (after comparing the nutrients in both plant-based 

and non-plant-based food products), and thus improve their diets and health. 

2 Related Research 

Most of the existing plant-based diet-related ICT tools in the market are either only 

focusing on ingredients or dishes. In a content analysis study assessing free and popular 

plant-based mobile health apps for Canadians, 16 apps that were included by Lee, 

Ahmed [14] comprised of five main types. They were recipe manager and meal plan-

ners (ten apps), food scanners (two apps), vegan community builders (two apps), res-

taurant identifier and sustainability-focused (one app each). None of them focused on 

on-the-shelf food products. In addition, Lee, Ahmed [14] pinpointed the low support of 

knowledge acquisition in these apps. Support of knowledge acquisition, which comes 

in the form of education is as one of the primary factors included in an evaluation in-

strument assessing quality of nutrition apps [15]. This education has to be reliable so 

that the users can gain correct nutrition knowledge and practice genuine health diets. 

Comparing other sources like crowdsourcing of food composition database and com-

mercialized entities, academic apps are more reliable and therefore more often being 

used in nutritional and clinical studies [16]. Hence, to increase the credibility of diet-

related ICT tools used among consumers, there is a need to include trustworthy sources, 

i.e., researchers.  

In Thailand, Tangsripairoj, Wongkham [9] developed a mobile application named 

“WhatTheHealth” that aimed to guide consumers in purchasing healthier packaged 

food. It had functionalities such as user profile, logging food consumption, comparing 

between two food products, etc. These functionalities could assist consumers practicing 

a healthier diet to help preventing and controlling non-communicable diseases, i.e., 

chronic diseases that are not passed from individual to individual and mostly caused by 

individual lifestyles and behaviors such as diets. A French mobile app named Yuka 

[10], and Australian mobile app named FoodSwitch [12] offered similar functionalities. 

After scanning a food product’s barcode, users could obtain its detailed information. 

This could assist them in choosing products that were healthier for their health. Foodle 

also offered the consumers guidance to buy healthier food [11]. The application first 

collected the users’ grocery receipt data, and then proposed them what to buy based on 

the nutritional goal and historic nutrition data linked to their receipt database.  

In Norway, despite being able to easily buy market-available food products on the 

shelves in supermarkets and shops, there is a lack of platform that can provide consum-

ers an overview about the nutrients contained in these food products. Apps such as 

Yuka [10] and FoodSwitch [17] were mostly only being used in French-speaking coun-

tries, and English-speaking countries respectively. When FoodSwitch was extended to 

China and India, issues concerning differences in nutrition labelling occurred [17]. 
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3 Methodology 

In this study, we first adopted a UCD approach involving two user groups, i.e., 
researchers of health and nutrition, and consumers who were target users of 
the web application to design and develop the web application. 
Using the final version of prototype resulted from the UCD process, we then 
conducted four focus group interviews for a more summative evaluation. 

3.1 User-centered design (UCD) 

The two user groups we involved were very different. Studies have shown that UCD 

could result in producing an end product that fulfilled different needs among diverse 

end users [18, 19]. By adopting UCD approach, we aimed to develop the web applica-

tion based on user requirements and feedback from these two user groups. Throughout 

the UCD process, we had a total of three iterations of design, development, and usabil-

ity evaluation. At this stage, the evaluation aimed to provide formative data so that the 

improvements to the design could be gathered for next iteration [20]. 

Due to the restrictions under the COVID-19 pandemic, we conducted all usability 

evaluations remotely; Some were synchronous, and some were asynchronous. All par-

ticipants of usability evaluation were asked to perform a series of testing tasks. The 

tasks were navigating to the home page, using the search function to find a food product 

under a particular product category (e.g., meat burgers, plant-based sausages, plant-

based cheese, etc.), searching a food product under a particular product category with 

filters of nutrients (e.g., meatballs with less than 1000 kilojoules (kJ) of energy, plant-

based nuggets with less than 15 grams (g) of fat, etc.) and sorting the search results. 

For synchronous evaluations, we conducted them through digital video conferencing 

platforms such as Zoom, Teams and Google Meet. We observed how the participants 

performed the tasks, asked their opinions regarding the prototype they were using, and 

clarified with them when we had follow-up questions based on the observation. Asyn-

chronous participants were required to write down their notes and comments in an excel 

file that was provided to them together with the testing tasks. After performing the 

evaluation by themselves, they sent back the filled-up excel file to us. We clarified with 

them when the answers appeared unclear to us. Both user groups, i.e., researchers and 

consumers have never met during the evaluations so that we were able to compare their 

feedback.  

3.2 Focus group interview 

After three iterations of design, development, and usability evaluation, we conducted a 

series of focus group interviews to perform final evaluation with consumers of diverse 

background. The focus group interviews were conducted either as local evaluations, 

i.e., the participant and the evaluator are at the same location, or as remote evaluations. 

Same as usability evaluations in the UCD process, the participants were given the same 

series of testing task to perform using the web application (the final version of proto-

type) and being observed how they performed the tasks. Some were requested to use a 
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laptop, while others were assigned to use a tablet to perform the evaluation.  In addition 

to observation, the participants were also asked to discuss about the design of the web 

application when performing the testing tasks. Other questions concerning the potential 

of the web application were probed. For instance, “Overall, what do you think of the 

web application?”, “Any other functionalities you would like to add?”, “Any function-

ality shall be removed”, and “Who do you think will use, or benefit from this web ap-

plication?”.  As this evaluation was more summative than formative [21], we asked the 

participants to provide their System Usability Scale (SUS) scores [22] after using the 

web application. 

3.3 Recruitment and participants 

We recruited the participants using convenience sampling [23], i.e., they were recruited 

as they were easily accessible. Two researchers in health and nutrition who were part 

of the bigger project of health effects and consumer perceptions of meat substitutes, 

participated in the usability evaluations throughout all iterations of UCD process in this 

study. 17 participants presenting the user group of consumers participated only once, 

either in usability evaluation during UCD process or in focus group interview. We took 

into the consideration of having diversified participants based on their demographic 

background, such as age, ICT skills, education, and diet. All participants in this study, 

from UCD usability evaluation to focus group interview were first briefed about the 

study. They were then presented with the consent form, and their consent together with 

some demographic information were provided prior to participating in the study. 

When asking about demographic information, in addition to age, gender, education 

and so forth, we asked the participants to rate themselves their ICT skills (on a scale 

from 1 to 10; 1 is very bad and 10 is very good) and their concern and/or interest re-

garding nutritional information (on a scale from 1 to 10; 1 is not concerned at all and 

10 is very concerned). The demographic information of all participants, and their par-

ticipation are summarized in Table 1, except for the researchers in health and nutrition. 

Their demographic backgrounds were considered less relevant in influencing the design 

of the prototype, as they were the ones providing contents of the web application. 
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Table 1. Summary of all participants’ demographic information and participation. 

 Ge

nd

er 

A

ge 

Occupation Highest ed-

ucation 

ICT 

skill

s 

Diet Concern 

(nutri-

tion) 

Partic-

ipa-

tion  

R1 - All 

UCD 

itera-

tion 

R2 - 

C1 M 33 PhD candidate Master 8 Vegan 8 UCD 

itera-

tion 1 
C2 F 36 QC specialist PhD 7 Regular 4 

C3 M 62 Seller High school 5 Regular 3 UCD 

itera-

tion 2 

C4 F 46 Housewife. Ear-

lier web de-

signer 

Bachelor 8.5 Regular 7 

C5 F 36 PhD candidate Master 7 Vege-

tarian 

8 UCD 

itera-

tion 3 C6 M 40 Researcher Master 7 Vegan 7 

C7 M 29 Programmer Master 2 Regular 1 Focus 

group 

1 

C8 M 31 Retail worker Bachelor 6 Regular 2 

C9 F 32 Retail worker High school 4 Regular 7 

C10 F 28 Freelance illus-

trator 

Master 3 Regular 3 

C11 F 45 Tax manager Master 7 Regular 6 Focus 

group 

2 

C12 M 48 Senior IT advi-

sor 

Master 10 Regular 7 

C13 M 29 Reception  Bachelor 7 Vegan 1 Focus 

group 

3 

C14 F 26 Master student Bachelor 5 Regular 4 

C15 M 27 Master student Bachelor 4 Regular 8 

C16 M 57 Receiving disa-

bility benefit. 

Earlier cook 

High school 2 Regular 4 Focus 

group 

4 

 C17 F 65 Retired. Previ-

ously house-

keeper. 

High school 0 Regular 1 

4 Results 

4.1 Iterations of Design, Development and Usability Evaluation 

In the first iteration, using user requirements given by the researchers in health and 

nutrition, the first version of prototype was developed. The prototype was then evalu-

ated by both researchers and consumers. In the second and third iterations, feedback 
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gathered in the usability evaluation in the previous iteration were used to improve the 

design of the prototype, and then researchers and consumers evaluated the prototype. 

In addition, the prototype was tested using WAVE (web accessibility evaluation tool) 

to ensure it met accessibility requirements from Web Content Accessibility Guideline. 

The final version of prototype is the web application, which is described in the section 

4.2.  

Throughout the three usability evaluations, the common issues being raised by both 

researcher and consumers participants were mostly visual related, i.e., choice of colors 

and placement of the elements. They wanted different colors in the homepage and 

search results page to differentiate the two of them, despite the information displayed 

was already different. The placements of elements reflected on the usability aspects, 

which involved the functionalities of performing search, and sorting search results. 

They wanted the search function to be divided into two parts, basic and advanced. In 

terms of sorting results, they wanted the sorting to be able to perform as easy as possi-

ble, i.e., by clicking directly at the parameters offering sorting possibilities. Both user 

groups also provided suggestions about other functionalities that could be included in 

the next research. Due to time and resource constraints, we had started the implemen-

tation but yet to have them completed in the next iteration. These suggestions are pre-

sented as potential improvements, in section 4.4, which is after we present the findings 

of focus group interview. 

Other issues, which the consumer participants brought up more than researcher par-

ticipants, were related to the wordings and formulation of information. For example, 

they would like to have more information about the amount of nutrients in relationships 

to the amount of food products. We then added the sentence “All nutrients displayed in 

the table are per 100 grams of food product” to clarify better. They preferred the word-

ings “product type” and “product category” over “food group”, as these terms were 

more reasonable and understandable from the consumers’ perspectives. All these sug-

gestions were first clarified with the health and nutrition researchers so that the changes 

to be made were correct from the perspectives of experts and not only the consumers. 

The roles of health and nutrition researchers as educators were observed. For instance, 

they provided inputs on the correct way to display nutrient value, to categorize food 

products, and what the consumers should pay attention to and how they should interpret 

the information displayed on the web application.  

4.2 Web application 

The web application was named as “Nutrition database for meat and dairy products & 

plant-based substitutes” (see Figure 1). It consisted of two main functionalities. First 

was the homepage to display all food products, with their respective amount of nutri-

ents. These nutrients included energy in both kJ and kilocalorie (kcal), and fat, saturated 

fat, carbohydrates, sugar, fiber, protein, and salt in gram. 
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Fig. 1. Search function of the web application. 

Figure 1 illustrates the second functionality, which was a search page to search food 

products based on two main parameters. First was product type, which included meat, 

meat substitutes, dairy products, and plant-based dairy products. Second was product 

category; as shown in Figure 1 (product categories for meat): burger, sausages, minced 

meat, meatballs, nuggets, keyhole-marked and others. Keyhole-marked (nøkkelhulls-

merket) is a public label for healthier foods that indicates the product contains less fat, 

sugar and salt, and more fiber and whole grains. The same product categories applied 

for meat substitutes. For both dairy and plant-based dairy products, their product cate-

gories included cheese, ice cream, yogurt, cream, milk, and others. Users could also 

perform advanced search by providing a range for nutrients’ amount. 

 

Fig. 2. Search results page and sort function of the web application. 

As shown in Figure 2, after getting the search results, the users could choose to sort 

the results by the food products’ name alphabetically, and by each nutrient in either 

ascending or descending order. 
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4.3 Focus group interview 

Overall, all participants managed to perform the testing tasks. Issues such as wordings 

and formulation of information that were encountered during the UCD process, did not 

occur in focus group interview. All participants agreed that the web application was 

simple to learn and use. They understood that the focus was about nutrients of various 

food products and perceived the information as clear and easy to understand. However, 

due to the simplicity in design, participants such as C7, C8 and C10 thought the web 

application could appear easy to use for older adults but less appealing and attractive 

for younger people. They also expressed that this kind of design could be acceptable 

for consumers who were more interested in nutrients of food they ate and practiced 

healthy diets, but not for them. As shown in Table 1, participants in this study were 

either very concern about food nutrition (self-rated as high as 7 and 8 out of 10) or very 

little (as low as 1 to 3). C7, C8 and C10 happened to be in the group who concerned 

less about food nutrition, and they were also in the younger user group as well (age 29, 

31 and 28 respectively). 

Most recommendations were associated with visual aspects, which were also sub-

jective to individuals. However, we did observe commonalities among some partici-

pants. For instance, younger participants tended to emphasize more on visual design 

when providing feedback. Focus group 1 and 3 wanted the web application to be more 

“fashionable”, which could attract their attentions more and motivate them in using it 

eventually. As shown in Figure 2, buttons “Sort” in the page of search results were 

currently having text (“Sort”, “Highest”, “Lowest”, “A to Å”, and “Å to A”). Younger 

participants expressed that the icons with arrow would be sufficient. 

One usability issue pointed out by all focus groups is the design of displaying food 

products. Its current design displayed all food products in one page. This was perceived 

as boring and too much information to take in. The participants in focus group 3 pointed 

out specifically that they would prefer a page that displays a maximum of 20 food prod-

ucts, and the users could press next page to view more. Another issue was concerning 

the advanced search. Some participants thought it was a complicated function for con-

sumers in general, as most people might not completely understood the nutrients-related 

terms. They might not be aware of what the recommended range of nutrients was. 

Lastly, the participants perceived the web application lacking clear navigation. Cur-

rently the web application had neither navigation pane nor button that could provide 

clearer navigation.  

Table 2. Summary of SUS results. 

SUS statements (to rate from 1 to 5; 1 = strongly disagree, 2 = disagree, 3 = neutral, 

4 = agree, 5 = strongly agree)  

Average 

scores 

1. I think that I would like to use this system frequently.  1.63 

2. I found the system unnecessarily complex.  3.28 

3. I thought the system was easy to use.  3.00 

4. I think that I would need the support of a technical person to be able to 

use this system.  

1.36 

5. I found the various functions in this system were well integrated.  2.36 
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6. I thought there was too much inconsistency in this system.  2.36 

7. I would imagine that most people would learn to use this system very 

quickly.  

4.00 

8. I found the system very cumbersome to use.  2.82 

9. I felt very confident using the system.  3.72 

10. I needed to learn a lot of things before I could get going with this system.  2.00 

 

Table 2 presents the average scores of SUS questionnaires. As the average scores 

show, the web application scored very high in statements 7 and 9, and very low in 

statements 4 and 10. This aligned with the findings of observation and discussion con-

cerning the design of the web application being simple and easy to learn and use. The 

score of statement 1 indicated low interest among the participants in using the web 

application. The reasons provided by the participants were either because they were not 

very interested in information about food nutrition, or they thought the web application 

did not appear attractive to them.  

Despite being perceived as easy to learn and use, some participants thought the web 

application was unnecessarily complex (statement 2). Interestingly, this group of par-

ticipants were all from focus group 1 and 2, and these two groups were the only two 

groups which compared the design of the web application with a common web appli-

cation in Norway named Finn.no [24]. Finn.no is a classified advertisement digital plat-

form where users can both advertise and search advertisements of buying and selling 

all kind of brand new and used items, properties, transportations, travels, and services. 

Finn.no offers both website and mobile app version to the users. The first thing that 

being compared was the search functionality. These participants wanted the search pos-

sibilities to be displayed as single items in grid view, instead of a dropdown list (refer 

Figure 1). Secondly, the search result page should have displayed the search parameters 

that the users had selected. Lastly, we had several sort buttons on the search results 

page (refer Figure 2) and the participants expressed it could be less complex by having 

all sorts grouped at one dropdown list like in Finn.no. 

In summary, all participants in focus group interview saw the potential in this web 

application and appreciated its purpose as a platform to provide consumers nutritional 

information of market-available food products. Other findings gathered during the fo-

cus group interview were similar as those gathered during the UCD process. They were 

potential improvements that the project team had started working with since the UCD 

process started. However, they were yet to be completely implemented before the focus 

group interview were conducted due to concerns such as copyright, collaborations with 

other organizations, etc. We present these feedbacks in section 4.4. 

4.4 Potential improvements 

Both researcher and consumer participants in the UCD process and focus group inter-

view would like to have images of food products instead of just pure text. When devel-

oping the web application, the project team was surveying the possibilities in having 

these images on the web application in relations to the concern of copyright. Other 

suggestions such as including information about shops which sell food products and 
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prices were also brought up, both during the UCD and focus group interview. These 

suggestions could be implemented with the collaborations with food producers, shops, 

and supermarkets. The participants expressed that it would be beneficial if the web ap-

plication could suggest them healthy food products that were on promotions.  

Another functionality that most participants wanted was having a user profile. This 

functionality could offer users to have their own account, log in, and save the items into 

their own favorite list. We have evaluated this function during the UCD process con-

cerning user interface design and its usability; the results were promising. However, 

due to the concern of General Data Protection Regulation (GDPR) and privacy issue 

when implementing it, this function was not included in the evaluations in focus group 

interview. 

5 Discussion 

The study started as a research-oriented project where the web application was origi-

nally designed and developed for the use of researchers in health and nutrition. Using 

user requirements provided by them, the very first prototype was made. As the nutri-

tional information could be relevant for the consumers in assisting them in making bet-

ter choice for healthier diets, and encouraging them to practice plant-based diets, these 

researchers wished to extend the use of the web application to the consumers. The find-

ings show the potential of the web application, in addition to the innovation of the study; 

ICT tools nowadays providing guidance and information of market-available food 

products do not focus on plant-based food products [9-12], while ICT tools focusing on 

plant-based diets only focused on ingredients or recipes, and not on-the-shelves food 

products [6, 8]. 

When assessing free and popular mobile apps for supporting plant-based diets for 

Canadians, Lee, Ahmed [14] identified issue of lacking credible and trustworthy 

sources among the evaluated apps. Contributions from researchers in health and nutri-

tion in this study was important in addressing this issue. Besides advising us about the 

design of the web application, their input and feedback have been used as a form of 

education to the consumer user group, which include what the consumers should be 

aware of, and the information displayed in the web application being credible and trust-

worthy. Such practice is important in designing and developing all kind of health-re-

lated ICT tools. 

In order to impact on consumers’ attitude change, information targeted to them has 

to appear both attractive and credible [25]. UCD approach involving both researchers 

in health and nutrition, and consumers was therefore adopted. Comparing feedback 

from researchers in health and nutrition, and consumer participants from UCD usability 

evaluation and focus group interview, different perspectives were observed. Research-

ers in health and nutrition, and consumer participants in UCD had more interest in nu-

tritional information, while consumer participants in focus group interview had less. 

This resulted in more focus in elements concerning attractiveness in focus group inter-

view than in UCD. Concerning credibility of the information, we wish to highlight the 



12 

importance of health and nutrition researchers’ involvement and contribution in ensur-

ing that the web application was perceived credible and trustworthy. 

Alongside to credibility of an app, Van Loo, Hoefkens [25] emphasized other factors 

such as attractiveness and personal motivation in making an attitude change in consum-

ers choosing healthier and more sustainable plant-based diets. In this study, the partic-

ipants in focus group interview expressed that the visual appearance of the web appli-

cation was less attractive. This was reflected on their SUS scores, indicating them being 

less interested in using the web application. Comparing to participants in focus group 

interview, consumer participants in UCD process rated themselves having higher con-

cern in nutritional information in food. Out of six of them, two of them were vegan and 

one was vegetarian. Other than these participants, two health and nutrition researchers 

participated throughout the entire UCD process. It is likely that the participants’ per-

sonal motivation outweighed attractiveness of the web application during the UCD pro-

cess. This then resulted in the concern of web application being less attractive was not 

mentioned during the UCD process but only in the focus group interview. 

In the focus group interview, participants suggested other design features that could 

make the web application appeared more attractive to them. One of them was suggest-

ing healthy food products that were on promotions to the users. In a review identifying 

factors that could contribute to promoting plant-based food consumptions, Taufik, 

Verain [13] concluded that price incentive was one of the effective factors. Ball, 

McNaughton [26] compared three interventions to investigate effects on the consump-

tions of healthy food and beverages. These were intervention with a 20% price reduc-

tion, intervention with a skill-building, and a intervention of a combination of both. 

Information alone, i.e., newsletters about health eating combined with other skill-build-

ing resources such as opportunity to participate in an online forum, budgeting work-

sheets, goal-setting, and self-monitoring exercises were found ineffective in promoting 

the consumers to buy healthy food and beverages. On the other hand, price reduction 

alone and the combination of price reduction and skill-building resulted in higher con-

sumption of healthy food and beverages. As suggested by some participants in this 

study, the nutritional information alone did not appear attractive enough for them. Com-

bining this information with information about promotions could give stronger impact. 

In addition to food products on promotions, others suggested design included having 

images to illustrate the food products, indicating the consumers where they could get 

the food products and having a user profile where they could save the food products 

into their favorite list.  

Some findings concerning usability perspective of the web application could be re-

lated to universal design (UD) principles. The focus group interview participants per-

ceived the web application lacking clear navigation as it had neither navigation pane 

nor button that could provide clearer navigation. Besides, colors were one of the design 

elements wanted by both researcher and consumer participants in differentiating be-

tween the home page and the search results page. These could assist them feeling di-

rected and knowing where they were when using the web application; supporting UD 

principle 4, perceptible information [27].  

The participants in UCD process wanted the sort function to be simple, and we had 

the sort buttons at the parameters which could offer sort possibilities (refer Figure 2). 
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However, this design was perceived as confusing during focus group interview. The 

participants in the first and second focus group interviews pointed out that they pre-

ferred a design which was based on finn.no, a popular Norwegian classified advertise-

ment digital platform. They were used to having only one dropdown list, displaying all 

types of sort possibilities. In addition to that, when performing search, all search possi-

bilities could be displayed as single items in grid view, instead of a dropdown list (refer 

Figure 1). These findings are in line with UD principle 3, simple and intuitive use where 

the design has to “be consistent with user expectations and intuition” [27]. Since finn.no 

is very popular among people living in Norway, it was understandable that they com-

pared the design of our web application to their experiences using finn.no. Hence, using 

a familiar web application can be a good approach as a starting point to design a brand-

new prototype. This approach is in line with the guide for better usability proposed by 

Nielsen [28]. 

6 Conclusion and Future Work 

This study demonstrates a UCD process involving both health and nutrition researchers, 

and consumers in producing a web application that enabled the consumers to easily 

obtain nutritional information about plant-based and non-plant-based food products 

sold in the market.  The UCD process involved two health and nutrition researchers and 

six consumers in three iterations of design, development, and evaluations. Using the 

final version of the prototype, evaluations focusing on summative results were con-

ducted with eleven consumers participating in four focus group interviews. The results 

show that the web application was easy to learn and use, due to the simplicity in its 

design. However, most of the participants thought this design appeared less appealing 

and attractive to them. Hence, they had less interest in using it in the future. On the 

other hand, such design was commented could be more suitable for older adults. 

 In this study, a UCD approach involving experts and consumers has proven benefi-

cial in designing a diet-related web application. By consulting the researchers in health 

and nutrition, we managed to convey information that is scientifically precise to the 

consumers via the web application. By consulting the consumers, we could ensure the 

information on the web application is understandable to them, and inputs on how to 

make the web application more attractive have been gathered. One of the implications 

of this study is informing the researchers, designers and developers, policymakers, and 

industry players about the essential considerations in providing consumers health-re-

lated ICT tools, i.e., usability, credibility, and attractiveness.  

This study was undertaken to design a web application that provides nutritional in-

formation of market-available food products to consumers. By enhancing the access to 

this information, we hope to promote more plant-based diets among the consumers, and 

hence they can have a healthier diet and better health. The web application can hope-

fully inspire other work in promoting plant-based diets as well, as plant-based food is 

more sustainable [2, 3]. As the study was at its preliminary stage, we have only focused 

on the aspects of usability and functionality. Therefore, the future works include to 

further improve the web application based on the participants’ feedback and incorporate 
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proposed functionalities such as having prices, information about products on promo-

tions, shops and supermarkets selling the products, and so forth.  

Using the web application, we intend to evaluate its usage regarding user experience 

and impact on consumers’ choice in choosing food products in a longer period of time. 

One limitation of this study is that we did not specifically include user groups that face 

risks of malnutrition, such as people with disabilities and older adults [29]. Some usa-

bility issues found in this study were related to UD principles [27]. Hence, we would 

highlight the importance of having the web application universally designed so that 

users with diverse background and needs could benefit from using it. 
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