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Abstract

The use of food supplements has increased significantly in recent decades, with
high usage rates reported across many countries. In the Netherlands, more
than half of the population reports using supplements. While public health
authorities recommend supplementation only for specific risk groups, many
consumers take supplements based on personal beliefs rather than scientific
evidence. This raises concerns about uninformed or unnecessary supplement
use. To address this issue, this study describes the development of a digital in-
tervention that supports responsible supplement use by informing consumers
about the necessity, efficacy, and safety of vitamin supplements, the most
commonly used type of supplement. The intervention was developed follow-
ing the first three phases of the CeHRes Roadmap: contextual inquiry, value
specification, and design. This involved (1) analyzing existing research to
identify consumers’ needs, motivations, and difficulties related to supplement
use, (2) translating these insights into values and design requirements, and (3)
developing a prototype based on these values and requirements. Finally, (4)
a formative evaluation with five participants was conducted to assess system
and content quality, focusing on ease of use, comprehensibility, and perceived
personalization. The resulting intervention was developed based on three
values: informed decision-making, personalization, and trust and credibility.
Findings from the evaluation suggest that the designed intervention was gen-
erally perceived as easy to use, with clear and relevant content. Although
no conclusions can be drawn about the intervention’s impact on behavior,
it showed promise in promoting responsible supplement use and supporting
better informed health decisions.

Keywords: digital health intervention, food supplements, informed decision-making,

personalized health information



1 Introduction

The use of food supplements has become increasingly prevalent in recent years. A
2022 survey across 14 countries of the European Union (EU) reported that 88% of
respondents had used a supplement at least once in their life [1]. Food supplements
are products that contain concentrated vitamins, minerals, amino acids, herbal ex-
tracts, or other substances in specific dosages [2]. They are available in various
forms, such as pills, capsules, or liquids, and can contain individual substances or
combinations. In the Netherlands, the use of these products has also increased sig-
nificantly over the past decades, rising from 17% supplement users in 1987/1988 to
57% in 2019-2021 (3] [4].

Despite their popularity, public health authorities do not recommend supple-
ments for the general population. Instead, health institutions recommend supple-
mentation only for specific risk groups. In the Netherlands, for example, vitamin
D, vitamin B12, vitamin K, and folic acid are recommended for specific risk groups
with an increased risk of deficiency [5]. For other healthy individuals without risk of
deficiency, there is little to no evidence that food supplements offer any benefit [6].
However, this scientific consensus is not reflected in consumer behavior. Rather than
being guided by evidence-based information, their decisions are often driven by per-
sonal beliefs [7] [8]. As a result, many people consume supplements without a clear
understanding of their necessity or potential risks. Because inappropriate usage can
lead to harmful consequences [9], better education or guidance for consumers seems
necessary.

One promising way to address this issue is through digital communication tools,
such as websites and mobile applications, which have been shown to improve health
literacy [10]. Health literacy can be defined as the ability to find, understand, and
apply health information in order to make informed health-related decisions [11].
Digital tools can function as interventions by guiding consumers towards better
health decisions, ultimately contributing to better health outcomes [10]. To be
effective, these tools must be carefully designed to ensure that they are accessible
and understandable to users. In addition, a user-centered approach is essential to
increase engagement with digital interventions [12].

This paper describes the development of a digital intervention that aims to inform
consumers about supplements and promote responsible supplement use. Vitamins
were selected as the focus of this study because they represent the most commonly
used type of food supplement in the Netherlands [1] [4]. The development process
was guided by the Centre for eHealth Research (CeHRes) Roadmap, a framework
that offers a structured and user-centered approach for designing effective digital
health technologies [13]. It integrates insights from psychology, communication sci-
ence, and human—computer interaction to align technology and content with user

needs. The framework also distinguishes itself by addressing aspects such as busi-



ness modeling and implementation strategies, although these were outside the scope
of this study. The complete Roadmap consists of five iterative phases: contextual
inquiry, value specification, design, operationalization, and summative evaluation
(Figure 1). Each phase is designed to inform the next, with iterative cycles that
allow for continuous reflection and adjustment. For this study, only the first three
phases were conducted, although a small-scale formative evaluation was added to
examine initial user experiences. The remainder of this paper presents the four
phases of the development process in sequential order for clarity. For each phase,
the methods and results are presented separately, with the methods illustrating how
the development process proceeded and the results reflecting the key insights and
decisions made during each phase.
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Figure 1: The five phases of the CeHRes Roadmap [13].

2 Contextual Inquiry

2.1 Method

The goal of the contextual inquiry was to gain an understanding of consumer needs
and difficulties regarding vitamin supplement information. Although the CeHRes
Roadmap encourages to involve users throughout the development process, this
study follows a literature- and theory-driven approach, using existing user studies
as the main source of information. This decision was based on two considerations.
First, existing literature already provided sufficient data on consumer behavior and
motivations regarding supplement use. Second, relying on existing evidence made
the development process more feasible within the scope and time constraints of this
study.

To gather the necessary insights, an exploratory literature review was conducted,
focusing on general consumer motivations and behaviors around supplement use.
Since many studies addressed dietary supplements in general rather than vitamins
specifically, these were also included to broaden the available information and pro-
vide a more comprehensive understanding.



2.2 Results
2.2.1 Consumer Characteristics and Motivations

Consumption of vitamin supplements is more prevalent among certain demographic
groups. In particular, women, older adults, and individualsswithvhigherrlevelsvof
edueation tend to use vitamin supplements [14] [15]. Supplement users are also
more likely to engage in health-conscious behaviors, such as maintaining a balanced
diet, exercising regularly, and managing a healthy weight [16] [17].

Notably, those who are most likely to use supplements are often not the people
who need them [18] [19]. Supplement use is therefore not always driven by nutritional
necessity, but instead is influenced by other motivational factors. A 2022 survey
involving participants from 14 EU countries found that the top three reasons for use
were to maintain overall health, support the immune system, and increase energy
levels [1]. However, like most studies on this topic, it did not distinguish between
different types of supplements, such as vitamins versus minerals. Other commonly
reported motivations for general supplement use include compensating for perceived
dietary deficiencies, preventing illness, and improving physical performance [8] [17]
[20] [21]. Many of these motivations are driven by social influences, such as online

trends and peer behavior, which contribute to the normalization of supplement use
18] [22].

2.2.2 Misunderstandings and Risks

Several issues have been reported about how consumers understand and use vita-
min supplements. First of all, a common misperception is that supplements are
inherently beneficial, regardless of whether supplementation is actually necessary
[8]. However, taking supplements without a clear deficiency provides little to no
health benefits [6]. In fact, only specific risk groups with an increased risk of defi-
ciency are known to benefit from certain supplements [23]. Table 1 shows the main
groups for whom supplementation is recommended according to Dutch guidelines.

Furthermore, supplement users often assume that supplements are safe and may
be unaware of potential risks [7] [24]. For example, some consumers are unaware
of recommended intake levels, and even believe that taking higher doses is more
beneficial [25]. However, this assumption is incorrect. Consuming vitamins in high
doses can lead to side effects and, in some cases, harmful health consequences [9]. In
addition, some consumers may not realize that some vitamins can interact with pre-
scription medications [24]. Such vitamin-drug interactions can influence the safety
and effectiveness of medication by causing toxicity or reducing drug efficacy [26]
[27]. Adverse health effects may also result from supplements interacting with other
supplements [28].
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Table 1: Groups for whom supplementation is recommended, based on advise from the
Dutch Health Council [5].

Group Supplement
Babies up to 3 months old, breastfed or receiving less than | Vitamin K
500 ml formula per day

Children aged 0-3 years Vitamin D
Women trying to conceive Folic acid
Women in the first 10 weeks of pregnancy Folic acid
Pregnant women Vitamin D
Dark-skinned people Vitamin D
People with limited sun exposure Vitamin D
Women aged 50-69 years Vitamin D
Women and men aged 70 years and older Vitamin D
Vegans Vitamin B12

Other misunderstandings are caused by health claims, which consumers often
misinterpret or overestimate [29]. In the EU, health claims for supplements must be
scientifically evaluated by the European Food Safety Authority (EFSA) before they
are permitted on packaging [30]. A second requirement is that such claims must be
formulated in a way that is understandable to the average consumer. Nevertheless,
many consumers misinterpret these claims, as their understanding is influenced by
their own knowledge and beliefs [31]. Consequently, their interpretation and expec-
tations of the associated health benefits may differ from the intended meaning of
the claim.

2.2.3 Information Sources and Decision-Making

Supplement users obtain information about vitamin supplements from various sources.
In the Netherlands, 33% obtain their information from doctors or medical profes-
sionals, 20% from the internet, 18% from friends or family, 15% from pharmacists,
and 13% from retail sales staff [1]. While healthcare professionals are generally
reliable sources, a significant proportion of consumers rely on informal or less reg-
ulated channels. For example, it remains unclear to what extent consumers rely
on evidence-based information when turning to the internet, or whether they are
influenced by unverified sources such as social media or commercial websites.
Another common source through which consumers receive information about
supplements is the product label. Regulatory bodies such as the EFSA require man-
ufacturers to disclose important information, including ingredients, recommended
daily portions, safety warnings about excessive doses, and safety warnings for chil-
dren [2]. Labels must also include a statement indicating that food supplements are



not intended to replace a varied diet. Additionally, labels are not allowed to include
claims that a supplement prevents, treats, or cures diseases, in accordance with EU
health claims legislation.

Even though these regulations ensure that essential product information is pro-
vided, product labels may have limited impact on consumer beliefs about the efficacy
or safety of supplements. This is illustrated by the fact that while 85% of supple-
ment users in the EU report reading product labels and 69% say they find them
easy to understand, only 10% consider labels one of their main sources of informa-
tion [1]. More importantly, these are self-reported figures and experimental studies
show that in reality, a significant portion of consumers do not regularly read or
fully comprehend supplement labels [32]. Comprehension of supplement labels can
be hindered by several factors, including technical language, small font sizes, and
inconsistent formatting. Althoughrelearerandimorestandardizedilabelrdesignsimay
improve understanding, they usually do not lead to changes in behavior.

3 Value Specification

3.1 Method

In this phase, values and design requirements for the intervention wererformulated.
This started with an analysis of user insights from the contextual inquiry to identify
the main problems the intervention should address. Based on these insights, key
values were determined to define the main health communication principles the
intervention should support, and specific design requirements were established to
guide the design phase.

3.2 Results

The value specification resulted in three values: personalization, informed decision-
making, and trust and credibility. Personalization aligns with the concept of
tailored health communication, which involves adapting health information to make
it more personally relevant and easier to understand [33]. In the context of vitamin
supplements, tailoring information is particularly useful because nutritional needs
and supplement risks vary between individuals. Tailoring has been shown to improve
attention, recall, and message acceptance, and has a positive impact on health-
related behaviors [34]. Common tailoring strategies include aligning content with
an individual’s specific needs, presenting it in a meaningful context, or delivering it
in a preferred format [35]. For this study, personalization will focus on tailoring the

content of supplement information.
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Informed decision-making refers to making health-related choices based on
understanding relevant information, available options, potential risks and benefits,
and aligning the decision with one’s personal values and preferences [36]. The con-
cept originates from clinical contexts, where patients often have to decide between
different treatment options in situations of uncertainty or risk. Digital health inter-
ventions that support informed decision-making have been shown to improve users’
knowledge and risk perception [36] [37]. In the context of vitamin supplements,
informed decision-making involves understanding of the supplement’s effects, its ne-
cessity, available alternatives, and associated risks.

Trust and credibility refer to the perceived truthfulness and reliability of
health information [38]. This plays an important role in whether users accept,
remember, and act on the information provided [39]. This is important in the context
of vitamin supplements, where misunderstandings are common. In web-based health
communication, trust and credibility are influenced by both the information content
and design features of a website [39]. Credible content is achieved through factors
such as accuracy and quality of the information, as well as by ensuring that the
information is easy to understand. Design features that support trust and credibility
include a clear layout, interactive elements, and intuitive navigation.

The three values form the foundation for the design requirements of the interven-
tion, which specify the types of information and functionalities that the intervention
should offer. Table 2 presents these three values, along with the user insights iden-
tified during the contextual inquiry and the corresponding design requirements.

Table 2: The three identified values, with the key user insights identified during the
contextual inquiry and the corresponding design requirements.

Value User Insights Design Requirements

Personalization Supplement use not beneficial for | Tailor info to user profile; highlight rel-
everyone; needs vary based on | evance for individual needs or motiva-
personal factors; personal moti- | tions;

vations for use

Informed decision- | Users overestimate benefits; un- | Explain misconceptions; present di-
making aware of needs/risks/dosages; | etary sources; inform users about
misinterpret health claims. dosages and risks; clarify effectiveness
and evidence behind health claims

Trust & credibility | Info may come from non-credible | Info based on evidence and regulations
sources; credible sources may be | (e.g. EFSA); provide understandable
hard to understand info with clear design




4 Design

4.1 Method

During the design phase, a functional web-based prototype was developed using
Framer. Framer is a visual design and development tool for building interactive
websites. This allowed for rapid prototyping and flexibility in adjusting the proto-
type’s functionality and layout during the design process. Additional coding through
React/JavaScript was used to implement more complex interactions and logic. The

design was informed by the values identified in the value specification phase.

4.2 Results

The designed intervention is an interactive web-based interface that provides users
with tailored, evidence-based information about vitamin supplements!. Three vita-
mins were selected to be included in the intervention: vitamin D, vitamin C, and
vitamin B12. Vitamin D was chosen due to its status as the most commonly used
supplement in the Netherlands and Europe [1]. Vitamin C was included for being
the second most commonly used. Vitamin B ranked third, but since this vitamin
includes several types, vitamin B12 was selected for its relevance to individuals fol-
lowing a vegan diet. The scope was limited to these three due to time constraints.
The following sections describe how each value identified in the value specification

phase is reflected in the design of the intervention.

4.2.1 Personalization

Personalization was achieved through a short, adaptive questionnaire that consists
of closed-ended questions and determines which information is relevant to the user
(Figure 2A). First, users are asked whether they are filling in the questionnaire on
behalf of a child, which triggers child-specific adjustments in both the questions and
the resulting information. Next, several questions are asked that identify factors
known to influence vitamin needs, including age category, biological sex, skin tone,
time spent in the sun, vegan diet, pregnancy, and breastfeeding status. Based on
the collected input, the intervention determines whether the user falls within a risk
group for vitamin deficiencies, as well as their adequate intake or recommended
daily allowance. Additionally, the questionnaire includes a question about medica-
tion use to determine whether safety warnings about drug interactions are needed.
To increase relevance further, the questionnaire dynamically adapts based on ear-
lier responses. For example, questions about pregnancy and breastfeeding are only

shown to women of reproductive age, for whom these topics are applicable.

Thttps://vitaminewijzer.framer.website



After completing the questionnaire, a brief message appears: “Just a moment
— generating personalized information...”. Although no actual loading time is re-
quired, this moment of pause is deliberately designed to reinforce the impression that
the information is being actively and personally prepared. Ultimately, the collected

input is used to tailor the presented information accordingly.

4.2.2 Informed desicion making

Informed decision-making was achieved by providing the user with balanced infor-
mation rather than persuading them to take or avoid supplements. After completing
the questionnaire, users are asked to select a vitamin they want to learn more about
(Figure 2B). The information is then presented in four structured sections (Fig-
ure 2C), each supporting a different aspect of informed decision-making as defined
earlier. The personalization functionality ensures that all information across these

sections is relevant to the user.

1. The first section clarifies that supplementation is not necessary for everyone.
It helps users understand their individual vitamin needs by indicating whether
supplementation is recommended according to Dutch health guidelines. This
section also provides personalized information by showing users their recom-

mended intake level.

2. The second section addresses how users can meet their vitamin needs and en-
courages them to consider all available options, not just supplements. Users
with a supplementation recommendation receive information about both the
recommended supplement and dietary sources of that vitamin, while users
without a recommendation are encouraged to focus on food as the primary
source of nutrients (except for vitamin D, for which sunlight is the main
source). An overview of foods high in the selected vitamin is provided, and
a search bar allows users to look up specific food products and their vitamin
content.

3. The third section helps users evaluate the potential benefits of vitamin supple-
ments by presenting the most commonly cited reasons for use, including overall
health, the immune system, and energy levels. These reasons are presented
alongside other scientifically evaluated claims, with explanations of whether
they are supported by scientific evidence. However, users are also informed
that taking more than the recommended amount does not provide additional
health benefits. The information in this section is personalized by showing
users without a supplement recommendation a message to carefully consider
their reasons for taking supplements to avoid unnecessary intake, while users
with a recommendation are shown the specific reasons why the supplement is
recommended.



4. The final section raises awareness of safety concerns and informs users about
possible risks, including side effects of excessive intake, tolerable upper intake
levels, and potential supplement interactions. In this section, personalization
is functional by only showing warnings about drug interactions to users who

indicated medication use in the questionnaire.

4.2.3 Trust and credibility

To achieve trust and credibility of the intervention, the information content and
design features were intentionally designed. The information content aimed for ac-
curacy and clarity, while the design features focused on a clear layout and ease of use.
First, accuracy of information was ensured by basing it on multiple authoritative
public sources:

e The Dutch Health Council provides official recommendations on supplement
use, including which population groups are advised to take supplements and
at what intake levels [40] [41]. This data was used to define user profiles and
tailor the information accordingly. They also provide information on tolerable

upper intake levels of vitamins, which help prevent overdoses.

e The Dutch National Institute for Public Health and the Environment (RIVM)
provides nutritional data through the Dutch Food Composition Database
(NEVO), which was used to build a search bar for the vitamin content of
foods [42].

e Information about supplement effectiveness was based on evaluations con-
ducted by the EFSA, with health claims authorized by the European Commis-
sion (EC) [43]. For the commonly cited reason “maintaining overall health,” no
specific claims have been evaluated. Therefore, users are informed that overall
health is best supported through a balanced diet and a healthy lifestyle, ac-
cording to Het Voedingscentrum [44]. For other claims that were not evaluated
or not included in the intervention, the message either states that the claim
has not been assessed or directs users to consult a healthcare professional.

e Additional background information on food sources, potential side effects, and
the reasons why certain supplements are recommended for specific groups is
based on information from Het Voedingscentrum [44]. Information on poten-
tial supplement-drug interactions is limited to warnings and a recommendation
to consult a healthcare professional, as this required expertise that was not
available for this study.
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Furthermore, content was designed to be easy to understand for a broad audience.
This was achieved by following plain language principles. Concise explanatory texts
and consistent language were used throughout the intervention, and technical terms
were avoided. Furthermore, progressive disclosure was applied to reveal information
in stages, which helped reduce cognitive load.

In terms of design features, the goal was to create a clear and intuitive inter-
face. The interface uses a layout with consistent visual elements, as well as a clear
visual hierarchy and navigation structure. Several design choices were informed by
Nielsen’s usability heuristics [45]. For example, in the questionnaire, visibility of
system status is supported by a progress indicator; user control and freedom is fa-
cilitated by allowing users to navigate back and forth between steps; and help and
documentation is provided via a small information button for certain questions, pro-
viding additional context on how to answer them or the reason why they are being
asked. In the information screens, recognition rather than recall is supported by
using uniform layouts and consistent icons across all sections, making it easier for
users to identify functions and content.
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Figure 2: Three screens of the intervention: (A) the questionnaire users fill in to receive
personalized information, (B) the screen shown after completing the questionnaire, before
a specific vitamin is selected, and (C) the four collapsible information sections displayed
once a vitamin has been selected.
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5 Evaluation

5.1 Method

The aim of this formative user evaluation was to gather initial user experiences
and opinions regarding the intervention, and identity possible directions for future
improvement. Since the quality of the design can be assessed at different levels, the
intervention was evaluated in terms of system quality and content quality. These
evaluation dimensions are based on the DeLone and McLean Information Systems
(IS) Success Model [46], following the approach described in the CeHRes Roadmap
[13]. The model distinguishes three dimensions of quality. System quality concerns
how user-friendly and easy to use a system is. Content quality focuses on the clarity,
accuracy, and relevance of the information provided. Service quality, addresses how
acceptable and feasible the digital service is in real-world use. This third dimension
was not part of the current evaluation, as the prototype does not yet function as a
fully implemented digital service.

A small-scale evaluation was conducted with five participants, recruited through
convenience sampling, a sampling technique in which participants are chosen based
on their ease of access and availability to the researcher. All participants were adults
who had some basic familiarity with vitamin supplements, having either considered
or used them at some point in their lives. Before the evaluation session started,
participants were given a brief explanation of the study and asked to give their
consent to participate in the user evaluation.

During the evaluation, participants were presented with a scenario and asked to
explore the website. In order to create a natural and realistic user experience, they
were encouraged to interact with it as they would in real life. During interaction
with the prototype, observational notes were taken to capture moments of confusion
or hesitation.

After completion of the task, a short semi-structured interview was conducted,
focusing on three topics: ease of use, comprehensibility, and perceived personaliza-
tion. These reflect the two main quality dimensions: system quality is reflected in
participants’ experiences with the ease of use of the interface, while content quality
is represented by their perceptions of comprehensibility and personalization of the
information provided. Each topic included both Likert scale questions (1-5) to clar-
ify the strength of opinions, and open-ended questions for qualitative feedback. Due
to the small sample size, Likert scores were averaged to provide a general overview
but were not subjected to statistical analysis. Open-ended responses were summa-
rized to identify common themes and suggestions. The full evaluation protocol is
provided in Appendix A.

12
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5.2 Results

The feedback of five participants is presented below, structured according to the two
main quality dimensions: system quality (represented by ease of use) and content

quality (represented by comprehensibility and perceived personalization).

5.2.1 System Quality: Ease of Use

Overall, participants found the prototype easy to use, with an average of 4.8. All
participants were able to complete the questionnaire and access the content. Users
consistently described the website as clear, well-structured, and visually appealing.
They appreciated the layout, logical flow, and minimalist design, which contributed
to a smooth navigation experience. Several participants highlighted the collapsible
content sections as particularly effective for maintaining overview and accessing
specific information quickly. However, one important issue was noted, which affected
how participants understood the interface. Some participants initially thought all
three vitamin were recommended for them, only realizing later that personalized
advice was shown after clicking each option. They suggested using color or visual
markers to highlight relevant vitamins and reduce confusion.

5.2.2 Content Quality: Comprehensibility

Participants rated the comprehensibility of both the questions and the information.
The average score for the comprehensibility of the questions was 4.8 and the ques-
tions were described as clear and easy to understand. One participant suggested
that the question regarding gender could benefit from an additional explanation,
particularly to clarify why the question is being asked for users who identify outside
the binary.

The average score for the comprehensibility of the information was 4.6 and the
content was described as understandable, with clear language. Several users appre-
ciated the segmented structure and collapsible blocks, as this made the information
less overwhelming and provided a clear overview. Participants indicated that, al-
though the search bar and list of food sources were helpful, translating portion sizes
into practical amounts could be improved. A tool that allows users to input specific
quantities of food and see the corresponding percentage of the recommended daily
intake could address this issue.

5.2.3 Content Quality: Perceived Personalization

Perceptions of personalization were overall positive, with an average score of 4.6.
Most participants felt that the information provided was relevant to their personal
situation. The initial questionnaire played a key role in creating this impression,

13



as did the profile section summarizing their answers. However, as mentioned under
ease of use, participants felt that the relevance of the different vitamins could be
emphasized more clearly. This weakened the sense of personalization for them.
Another participant commented that the tool asked about veganism but not about

vegetarianism, which felt like a missing aspect of the personalization.

5.2.4 Other Implications

Some participants shared additional reflections about the potential impact of the
website. Several noted that the website provided them with new insights. For
example, one participant stated that they had not previously realized they belonged
to a risk group for vitamin D. Another mentioned becoming more aware of the
potential risks of taking excessive supplements or combining them with medication.
Additionally, one participant suggested a way to enhance the website’s impact. They
recommended adding a reflective closing screen that invites users to indicate whether
their opinion has changed or whether they are now considering using supplements

to support more conscious decision-making.

6 Disscusion

6.1 Main Findings

This study described the development of a web-based intervention to inform con-
sumers about vitamin supplements and promote responsible supplement use. The
first three phases of the CeHRes Roadmap guided the development process. First, an
exploratory literature review identified important user needs and led to the formula-
tion of three values that the intervention should support: informed decision-making,
personalization, and trust and credibility. These values formed the foundation of
the intervention’s specific design requirements and provided direction for the design
process. Finally, a formative evaluation with five participants indicated that the
designed intervention was generally perceived as easy to use, with content that was
clear and relevant.

The three values reflect the main health communication principles the interven-
tion should support. While they were defined individually, they are also closely
related and influence one another. For example, besides personalization supporting
relevance and engagement [47], it may also enhance trust [39]. At the same time,
both tailored and trusted information are needed to enhance informed decision-
making [48]. The mutual reinforcement of these values demonstrates the importance
of incorporating them in interventions addressing health topics. Although this inter-
vention effectively incorporated these values, improvements based on user feedback

remain essential to fully realize their potential in practice.
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Several insights on how these values could be further strengthened through design
refinements were revealed in the formative evaluation. For example, some partici-
pants indicated that the relevance of individual vitamins was not immediately clear,
which affected their perceived personalization and comprehension. Clarifying this
could improve perceived personalization, potentially leading to improved decision-
making and perceived trust. Another suggestion involved enhancing the food search
bar to improve the comprehension of available options, thereby supporting informed

decision-making.

6.2 Limitations and Future Work

As mentioned in the contextual inquiry, this study followed a theory-driven ap-
proach based on existing literature, rather than directly involving users to inform
the development process. While this enabled a scalable and evidence-based design
process, involving users, for example through co-design or interviews, might have
revealed additional needs or perspectives. This is especially important given that
many supplement users base their choices on personal beliefs or experiences rather
than scientific evidence [7] [8]. Because the tool provides evidence-based information
in line with official guidelines, it may not satisfy users who are primarily seeking
confirmation of their pre-existing beliefs. Addressing every possible belief in this in-
tervention is likely infeasible, yet other research offers examples of how such diversity
in user perspectives could be approached. For example, in the United States, the
integrated Dietary Supplement Knowledge base (iDISK) recently added a natural-
language question-answering system, allowing users to pose open-ended questions
and receive evidence-based responses about supplement ingredients and their links
to related drugs, diseases, and products [49]. Such approaches could inform future
iterations of the intervention to address a wider range of user perspectives.
Furthermore, the intervention’s real-world impact remains unexplored. A website
alone does not guarantee impact if users are unaware of its existence. Awareness
campaigns could help bring the website to the attention of users who might not
otherwise encounter it, for example via social media, pharmacies, health profes-
sionals, or other public health initiatives. However, even with increased visibility,
a web-based intervention may not be sufficient to inform all consumers about the
necessity or potential risks of food supplements, especially since some consumers do
not actively seek information about them before purchase [50]. For these groups,
alternative strategies may be more effective. An example is a point-of-sale com-
munication campaign that delivered health messages at the moment of supplement
purchase, which proved effective in raising awareness and encouraging consumers to

seek more information or consult healthcare professionals [51].
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While no conclusions can be drawn about behavior change for this intervention,
previous research suggests that tailoring the content of health messages can posi-
tively influence health behaviors and outcomes [34]. This indicates that the current
intervention, which applies content tailoring, has the potential to support behavior
change and improve supplement-related health outcomes, however, further research
is needed to confirm this. During the evaluation, one participant suggested adding
a reflective closing screen prompting users to indicate whether their opinion had
changed. For future iterations, such a feature could help provide an indication of

whether the intervention impacts users’ decisions or intended behaviors.

7 Conclusion

The use of vitamin supplements is widespread across various countries, yet often
driven by personal beliefs rather than evidence-based information. This increases
the risk of unnecessary or uninformed use. To address this, a digital intervention
was developed to promote responsible supplement use by informing consumers about
the necessity, efficacy, and safety of vitamin supplements. The resulting intervention
was built around three main values: informed decision-making, personalization, and
trust and credibility. A formative evaluation suggested that the designed interven-
tion was generally perceived as easy to use, with content that was clear and relevant.
The findings of this study illustrate how a digital intervention can be designed to
support more responsible supplement use and contribute to better-informed health
decisions. Future research should focus on refining the intervention based on user

feedback and evaluating its impact on behavior over time.
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A User Evaluation Plan

Objective

The goal of this user evaluation is to assess system quality and content quality of
the prototype. Specifically, the evaluation focuses on usability, comprehensibility,
and perceived personalization. The goal is to identify both strengths and areas for

improvement in the current design.

Methodology

A small-scale evaluation will be conducted. Participants will interact with the inter-
vention while basic observational notes are taken. This will be followed by a short

semi-structured interview to understand their experience and perception.

Participants

A total of 5 participants will be recruited. Participants will be recruited through

convenience sampling. Criteria:
— Adults (184)

— Basic familiarity with vitamin supplements (e.g. has considered or used sup-

plements)

Procedure

1. Introduction For my thesis, I have worked on developing a website that
provides science-based information about vitamin supplements. Today we will be
testing the final prototype. The goal of this evaluation is to understand how people
interact with the website and to understand what works well and what could be
improved. I am interested in your honest thoughts and impressions.

With your permission, I will take some notes as you use the website and ask you
a few questions afterwards. Your responses will be anonymous and used for research
purposes only. Do you agree to participate in this study?

2. Task execution Scenario: “Imagine that you are unsure whether you need a
vitamin supplement. Use the tool as you normally would to find out which vitamins

might be relevant to your situation and explore any further information that you
find useful.”
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3. Interview questions

Ease of use
— How would you describe your overall experience using the website?

— How easy or difficult was it to navigate the website?

(1 = Very difficult, 2 = Difficult, 3 = Neutral, / = Fasy, 5 = Very easy)
— Was there any moment where you didn’t know what to do?
Comprehensibility

— How clear were the questions asked by the website?

(1 = Very unclear, 2 = Unclear, 3 = Neutral, 4 = Clear, 5 = Very clear)

— How clear was the information about vitamin supplements provided to you?

(1 = Very unclear, 2 = Unclear, 3 = Neutral, 4 = Clear, 5 = Very clear)
— Was any part confusing, unclear, or difficult to understand? If so, which parts?
Perceived personalization

— How relevant did you find the information you received for your personal sit-
uation?

(1 = Very irrelevant, 2 = Irrelevant, 3 = Neutral, 4 = Relevant, 5 = Very
relevant)

— What aspects made the website feel personalized or not personalized to you?
— Did the personalized information affect how helpful you found the website?
General comments

— Were there any features or parts of the website that you particularly liked or
disliked?

— Is there anything you would change or improve?

— Do you have any other feedback or comments that you would like to share?
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