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Abstract
Health Behavior Change Support Systems (HBCSS) have garnered popularity due to their intentional
design to influence lifestyles and foster lasting behavioral changes. The Persuasive Systems Design
(PSD) model highlights the capacity of persuasive software features to enhance the systems’ ability
to influence people’s behavior, which holds significant promise, for instance, in reducing the
prevalence of non-communicable diseases. In the medical field, HBCSS have been recognized as
efficient, cost-effective, and scalable with minimal costs compared to traditional face-to-face
interventions for preventing such diseases. However, every new technology comes with significant
development and maintenance costs, which can either facilitate or hinder its wider adoption. The
development cost may even be neglected altogether. Even if the cost was addressed somehow,
evaluation methods often focus on the overall cost rather than carefully addressing the development
cost of specific software functionalities and features. It is critical to make well-informed design
choices rather than develop all the features that come into the designers’ minds. This study conducted
semi-structured expert interviews and applied the Weight Sum Model (WSM) to investigate the
perceived cost implications for developing persuasive features in a weight management app. The
results highlight that social and primary support features may require more financial resources to be
developed than dialogue and credibility support features. Personalization and tailoring were
perceived as the most expensive features due to their complex development nature. Furthermore, the
results provide insights for developing HBCSS and cost-saving strategies that are important for
healthcare providers, policymakers, and stakeholders in making informed decisions.
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1. Introduction

Health Behavior Change Support Systems (HBCSS) are practical tools for altering lifestyles and
encouraging sustained behavioral changes [17]. These systems leverage user experience design
and behavioral psychology strategies to increase user engagement, adherence, and intervention
success [8]. Using mobile apps and web-based systems, HBCSS can disseminate information,
provide guidance, and help establish healthier habits [31]. At the forefront of HBCSS efficacy
lies Persuasive Systems Design (PSD) [20], a framework that highlights the influential potential
of persuasive features. It is used to develop, design, and evaluate these features and their impact
on user attitudes and behaviors [33]. The application of this model, particularly in health,
establishes that persuasive features can enhance the capability of persuasive technology to
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influence people's behavior. This holds considerable promise for reducing the prevalence of
non-communicable diseases such as obesity and metabolic syndrome [29] [32], for instance.

With healthcare budgets facing increasing pressure, economic evaluation is becoming
increasingly prevalent among organizations seeking to make informed decisions regarding
developing competing health technologies. Research shows that web and mobile behavioral
applications are cost-effective and more efficient than alternative traditional face-to-face
interventions for preventing non-communicable diseases. For example, a systematic review
determined that mobile health interventions for type 2 diabetes are cost-effective in reducing
the annual patient medical costs [28]. Additionally, a study found that web-based cognitive-
behavioral therapy for depression is more cost-effective than traditional treatments per quality-
adjusted life year [6].

Although HBCSS are recognized for their efficiency, cost-effectiveness, and rapid scalability
at small costs, it is crucial to realize that every new technology comes with significant
development, implementation, adoption, and maintenance costs. These costs can potentially
facilitate or hinder their wider application [27]. Technology costs are often overshadowed by
the excitement encompassing technological advancements, and development costs may even be
overlooked or treated as secondary concerns. Moreover, existing cost evaluation methods focus
on the overall cost, and the granular evaluation of digital development costs is still lacking. A
thorough economic assessment of development costs must be fully included in the economic
calculations to make informed decisions [16]. Therefore, it is necessary to acquire additional
evidence regarding the costs incurred in developing various features and characteristics of
HBCSS.

This study explored the perceived costs of creating persuasive elements for Health Behavior
Change Support Systems. Through expert interviews, we analyzed the financial implications
associated with these persuasive features and identified strategies to reduce costs. The findings
provide valuable information for healthcare providers, policymakers, and other stakeholders to
make well-informed decisions when developing HBCSS.

2. Background

2.1. Persuasive System Design (PSD) model

The PSD model is an advanced framework for designing, implementing, and assessing
persuasive technology [17, 20]  Behavior Change Support Systems [17]. It defines seven key
postulates that are essential for any HBCSS. These postulates include two (IT is never neutral,
and people like organized and consistent information) related to user interaction and
technology, and the remaining five highlight key persuasion approaches [20]. The model
categorizes software features of the HBCSS into four categories: primary task support (PRIM),
computer-human dialogue support (DIAL), system credibility (CRED), and social influence
(SOCI). The PRIM features are designed to assist users in completing core tasks. DIAL features
enhance the interaction between users and the system. CRED features make the system more
believable and trustworthy, while SOCI features leverage social factors, such as comparison and
competition with others, to influence user behavior. The PSD model also offers a thorough
understanding of persuasive systems by examining the context of persuasion, strategies, and
tactics used, as well as technical issues that must be considered [20].



2.2. Health Behavior Change Support Systems

According to Oinas-Kukkonen [17], Health Behavior Change Support Systems are designed to
help people change their behavioral patterns without coercion or deceit. Using digital tools,
these systems assist users in altering, forming, and maintaining healthy habits [31].
Additionally, HBCSS often use validated techniques such as cognitive-behavioral therapy to
enhance behavioral outcomes [29]. Persuasive systems design plays a central role in
understanding the effectiveness of HBCSS in various contexts, such as obesity [13], smoking
cessation [10], type 2 diabetes [28] and coronary heart disease [1]. According to the PSD model,
persuasive features can increase the system's effectiveness. Studies have tested how these
components are used and aid in successfully altering an individual's behavior [1].

A systematic review [14] found that some features from the PRIM, DIAL, and SOCI
categories in physical training mobile apps were utilized, whereas few features from the CRED
category were used. Lehto et al. [10] found that PRIM features were more commonly used in
studies that focused on alcohol and smoking interventions. A recent study that evaluated 80
mobile apps across four health domains found that personalization was the most frequently
used feature (n=77), followed by surface credibility (n=69), trust (n=66), and self-monitoring
(n=64) [22]. Self-monitoring is a prevalent feature of the HBCSS, as demonstrated in previous
studies [1,9,10]. Research suggests that other features, such as tailoring, tunneling, reminders,
trustworthiness, and expertise, are commonly used when persuading people to engage in
physical activity [36].

2.3. Estimating the cost of developing persuasive features

Developing the HBCSS often involves finding cost-effective ways to integrate persuasive
elements and estimating development costs [30]. Traditionally, software development costs can
be estimated using expert judgment or algorithmic model estimations [23], such as the
Constructive Cost Model (COCOMO) [5] or Function Point Analysis [11]. These estimation
models act as a guide in software estimation of actual projects and can be used to understand
the cost of developing HBCSS. COCOMO uses parameters such as code size, experience of the
developing team, and project difficulty to estimate the development effort, schedule, and costs
[15]. To estimate the overall cost of developing persuasive elements three parameters (cost,
expertise, and effort) are used: Cost is described as the financial resources needed for app
development; expertise is the skill level and experience needed to develop the app; and effort is
the amount of time (working hours) required to develop the app. In general, these parameters
offer a good understanding of the development of persuasion in the HBCSS. Naturally, to
accurately assess the actual cost of persuasion, it would be crucial to consider the broader
context and the potential cost synergies associated with various persuasive elements [4]. This,
however, is beyond the scope of this paper.

3. Study setting
In this study, we conducted semi-structured interviews to seek to assess the perceived cost of
developing persuasive features in a weight management app. This interview style allowed us to
explore all relevant topics thoroughly [12]. In addition, we used the Weight Sum Model (WSM)
to evaluate the cost of developing persuasive features. WSM is a multi-criteria decision-making
technique that allows using multiple weighted factors in the evaluation process [34]. To
estimate the perceived cost, we assigned equal weights to each evaluating parameter, namely,



expertise, effort, and cost. Using the WSM helps to recognize the perceived cost of each feature
systematically.

3.1. Recruitment of interview participants

A convenience sampling technique was applied to select the study's experts, which involved
identifying individuals with extensive knowledge and experience in persuasive systems design
and digital health interventions. This selection method was used because it is time-efficient and
cost-effective. The selection process concentrated on experts involved in designing, developing,
implementing, and evaluating persuasive systems for behavior changes in weight management.
Seven experts were chosen, including two manager-level persons, three system designers, and
two software programmers, all with more than four years of experience in digital health
interventions and persuasive design. These experts were knowledgeable about PSD features
and had prior experience in creating web and mobile weight management applications of a
similar nature. This information was crucial in establishing the number of participants for this
study.

3.2. Application scenario

An application management scenario, “HealthHabor,” targeting people aged 18 and above, was
presented to the interviewees at the beginning of the interview. HealthHabor is a hypothetical
mobile app that demonstrates how technology can provide personalized support to users as
they navigate their weight management journey. It offers a comprehensive and customized
experience tailored to users' unique needs. By using HealthHabor, individuals can transform
their approach to weight loss, making it an exciting and enjoyable journey. Although
HealthHabor is not an actual app, it shows the potential of combining Persuasive Systems
Design (PSD) and Cognitive Behavioral Therapy principles to motivate users towards healthy
behaviors.

3.3. Interviews and analysis

Following the informed consent process through email correspondence, selected participants
had one-on-one online interviews with the first author, allowing for an in-depth assessment of
participants' perspectives. At the beginning of each Zoom session, verbal consent was obtained
to record the meeting. The interviews lasted between 58 and 80 minutes and comprised
questions derived from the three stages of the PSD model, as shown in Table 1. The first five
questions pertained to the functional (PSD features), non-functional (user interface and user
experience design), and system (backend development, testing, and maintenance) requirements,
while questions 6 to 10 addressed the PSD model’s postulates. The remaining questions, 11 to
14, focused on the context of persuasion. This questioning style enabled a targeted approach to
the relevant cost of developing persuasive elements in the HealthHabor application scenario.

 For this study, we focused on rating questions related to expertise, effort, and development
cost (questions 1-3). As shown in Figure 1, a scoring sheet was used during the interview for
questions 1-3 to assess the expertise, effort, and cost requirements for development. Before the
interviews, the first author conducted two pilot interviews to test the questions and the scoring
sheet. The recorded interviews were transcribed for analysis.



Table 1
Interview questions guide

PSD Model Questions

Persuasive
Features

1. Based on your experience, what level of expertise (low, medium,
high) would be required when developing each of the features below
in the app?

2. Based on your experience, how would you rate the overall effort
(Low, medium, high) of developing each of the features below into
the app?

3. How would you rate the cost (Low, medium, high) of developing
each of the features below in the app?

4. Are there any budget constraints or limitations that should be
considered when estimating the cost of these features?

5. Are there any specific resources, whether in terms of personnel,
technology, or tools, that would be crucial for successfully
developing these features?

Persuasion
Postulates

6. Many devices and apps are competing for the user’s attention to
influence behaviors. Can you share your insights on how it might
impact the cost of software/ application development?

7. How does the incremental nature of persuasion affect the cost of
developing systems/ applications?

8. How much does adding nudges and cues influence overall system
development cost?

9. In your opinion, to what extent does the requirement for
unobtrusiveness increase initial development cost?

10. Are there any additional costs in ensuring the system is open and
transparent for users?

Persuasion
Context

11. a) To what extent does the application domain influence systems
development costs?
11. b) b) How does it influence systems development

12. a) In your opinion, how much does personalization impact the
development cost?

12. b) How does it influence systems development

13. To what extent does the technology platform affect the
development cost? (e.g., IOS vs. Android; if both IOS and Android are
offered if both mobile app and web app are offered)

14. What other technological aspects would affect the development
cost

In the interviews, experts were asked to rate expertise, effort, and cost required to develop
functional, non-functional, and system requirements in the HealthHabor app. For each
requirement, the experts rated low, low-medium, medium, medium-high, and high (cost,
expertise, and effort), which were then represented in increasing order from 1 to 5 (1=low,
2=low-medium, 3=medium, 4=medium-high, and 5=high). The ratings were then described
using descriptive statistics. Specifically, the minimum, maximum, and median values. The sum
ratings for the evaluators were also calculated and the median for each category was calculated
using this information. The next step was to compare the expertise, effort, and cost ratings of
each feature. The Weighted Sum Model (WSM) was applied to evaluate the overall estimates



for expertise, effort, and cost. Using the direct rating method, equal importance was assigned to
all the factors and allocated an equal weight (w) of 0.33, considering that skilled labor and effort
are important factors that can translate into financial implications. The weighted score for the
persuasive elements was determined using the following formula:

Weight Score = weffort × Effort + wexpertise × Expertise + wcost  × Cost
Dollar signs were used to describe the qualitative values based on the weighted score of each
persuasive feature.

Figure 1: Questions 1-3 rating sheet

4. Findings

Overall, the grouping of experts into system designers, software programmers, and managers
showed variations in their estimates. System designers displayed higher estimates of the
required expertise, effort, and cost in all categories. Typically, the forecasts provided by
programmers were lower than those of system designers, while estimates from experts in
managerial roles generally fell between these two.

4.1. Expertise required to develop persuasive elements

The level of expertise was denoted as 1= beginner, 2 = advanced beginner, 3 = competent, 4=
proficient, or 5 = expert. Under the PRIM category in Table 2, Personalization requires the
highest level of proficiency to develop because of its complexity. On the contrary, Self-
monitoring is perceived as the least complex feature, hence the low estimates. Depending on
the context, Reduction, Tailoring, and Simulation estimates ranged from advanced beginner to
expert skill level, while Rehearsal estimates varied from beginner to expert level.



In the DIAL category, significant importance is placed on Suggestion, Liking, and Social role,
indicating a need for special competence. Developing these features requires consideration of
both content and context complexity. Features such as Praise, Rewards, Reminders, and
Similarity are perceived to require less skills than the abovementioned. In the CRED category,
making a system believable requires proficient skills for effective development. The participants
perceived expertise varied from beginner to expert for Real-world feel, Expertise, and Authority.
Real-world feel requires the least software skills to develop in this category. The SOCI category
requires a high-level competence to develop all features except Recognition, which can be
accomplished with advanced beginner skill levels. Effective development of these features
requires careful planning and design to achieve the desired impact.

4.2. Effort required to develop persuasive elements

Traditionally, software development efforts have been measured in individual working hours.
Effort estimates for developing persuasive features differ based on complexity, as shown in
Table 2. Primary task support features demand significant effort, followed by social and
credibility support features. Personalization and Tailoring (for PRIM) had the highest total effort
estimates, requiring extensive data collection and analysis for a customized experience.
Meanwhile, Praise, Reward, Reminders, Similarity (DIAL), Real-world feel and Authority
(CRED), and Recognition (SOCI) require the slightest effort to develop. These features are often
relatively easy to develop and may be achieved with standard ready-made components. The
remaining features across categories require a medium effort to develop them effectively. The
perceived effort necessary for Expertise, Surface credibility, Authority and Third-party
endorsements, Normative influence, Social facilitation, and Cooperation varies greatly as it
ranges from a minimum of 1 to a maximum of 5.

4.3. Direct cost to develop persuasive features

Developing PRIM features such as Personalization and Tailoring is regarded as the most
expensive among experts, as highlighted in Table 2. However, the cost can vary depending on
the level of Personalization or Tailoring [19]. Providing more advanced Personalization would
necessitate a lot of data collection and analysis. The cost would also differ based on whether it
is done on an individual or group level; the need for individual customization will often increase
costs compared to group-based tailoring. In contrast, perceived low-cost features include Praise,
Reward, Reminders, Suggestion, Similarity (DIAL), Verifiability, Third-party endorsements,
Authority, Real-world feel (CRED), and Normative influence and Recognition (SOCI). These
features are considered simpler to develop. Although most of the features in the PRIM category
were rated as having medium to high development costs, Self-monitoring required the least
developmental cost within this category. The cost of development varied from 1 to 5 for
Reduction and Self-monitoring (PRIM), Praise (DIAL), Third-party endorsements, Expertise and
Authority (CRED), Social learning, Social comparison, Normative influence, and Cooperation
(SOCI).



Table 2
 Expert ratings for expertise, effort, and cost
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PRIM

Reduction 2 5 5 28 1 3 3 19 1 5 3 19
Tunneling 3 4 3 24 3 5 3 25 1 4 3 21
Tailoring 2 5 4 26 2 5 4 29 2 5 4 28
Personalization 3 5 5 31 2 5 5 30 3 5 5 32
Self-Monitoring 1 4 2 15 2 5 3 25 1 5 2 20
Simulation 2 5 3 25 2 5 3 25 2 5 3 22
Rehearsal 1 5 3 21 1 4 3 20 1 3 3 16

DIAL

Praise 1 5 2 15 1 3 1 11 1 5 1 14
Reward 1 3 2 15 1 3 2 14 1 3 2 14
Reminders 1 5 2 19 1 4 2 15 1 4 1 11
Suggestion 2 5 3 23 1 4 3 16 1 3 1 13
Similarity 1 4 2 16 1 4 2 15 1 4 2 14
Liking 1 5 3 19 1 3 3 19 1 3 3 18
Social role 2 4 3 22 2 5 3 22 2 5 3 22

CRED

Trustworthiness 1 5 4 26 1 4 3 20 1 4 3 18
Expertise 1 5 3 23 1 5 4 23 1 5 3 20
Surface Credibility 2 4 3 21 1 5 3 20 2 5 3 23
Real-world feel 1 5 1 15 1 3 1 13 1 3 1 13
Authority 1 5 3 18 1 5 1 15 1 5 2 16
3rd party endorsements 1 3 2 14 1 5 3 17 1 5 2 16
Verifiability 1 3 3 17 1 4 3 19 1 4 2 15

SOCI

Social learning 2 5 3 25 2 5 3 25 1 5 3 22
Social comparison 2 5 3 23 2 5 3 24 1 5 3 23
Normative influence 1 5 3 19 1 5 3 20 1 5 2 16
Social facilitation 2 5 3 21 1 5 3 22 1 4 3 19
Cooperation 2 5 3 23 1 5 3 21 1 5 3 21
Competition 1 5 3 22 2 5 3 22 2 5 3 22
Recognition 1 3 2 14 1 4 2 15 1 4 2 15

4.4. Overall cost assessment (expertise, effort, and cost)

The Weighted Sum Model (WSM) was used to compare the cost of persuasive features across
categories. We found that the PRIM category consistently remains at the top, followed by SOCI,
CRED, and DIAL categories according to the weighted scores presented in Table 3. The
development cost of primary task support features is substantially higher than that of dialogue
support features. In the PRIM category, Personalization holds the highest total weighted score
(30.7), followed by Tailoring (27.4). Social learning (23.8) and Social comparison (23.1) acquired
the highest weighted scores in the SOCI category, and Expertise (21.8), Trustworthiness (21.1),
and Surface credibility (21.1) weighed the most in the CRED category. In the DIAL category,
the Social role (21.8) weighed the most. Rehearsal, Praise, Real-world feel, and Recognition have
the lowest weighted total scores in their respective categories.



Table 3
Persuasive features weighted scores

Weights 0.33 0.33 0.33 Weighted Score (WS)

Category System features Exp Eff Cos Exp Eff Cos Total WS
$
Value

PRIM

Personalization 31 30 32 10.2 9.9 10.6 30.7 $$$$$

Tailoring 26 29 28 8.6 9.6 9.2 27.4 $$$$

Simulation 25 25 22 8.3 8.3 7.3 23.8 $$$

Tunneling 24 25 21 7.9 8.3 6.9 23.1 $$$

Reduction 28 19 19 9.2 6.3 6.3 21.8 $$$

Self-monitoring 15 25 20 5.0 8.3 6.6 19.8 $$

Rehearsal 21 20 16 6.9 6.6 5.3 18.8 $$

DIAL

Social role 22 22 22 7.3 7.3 7.3 21.8 $$$

Liking 19 19 18 6.3 6.3 5.9 18.5 $$

Suggestion 23 16 13 7.6 5.3 4.3 17.2 $$

Reminders 19 15 11 6.3 5.0 3.6 14.9 $

Similarity 16 15 14 5.3 5.0 4.6 14.9 $

Reward 15 14 14 5.0 4.6 4.6 14.2 $

Praise 15 11 14 5.0 3.6 4.6 13.2 $

CRED

Expertise 23 23 20 7.6 7.6 6.6 21.8 $$$

Trustworthiness 26 20 18 8.6 6.6 5.9 21.1 $$$

Surface credibility 21 20 23 6.9 6.6 7.6 21.1 $$$

Verifiability 17 19 15 5.6 6.3 5.0 16.8 $

Authority 18 15 16 5.9 5.0 5.3 16.2 $
3rd party endorsement 14 17 16 4.6 5.6 5.3 15.5 $

Real-world feel 15 13 13 5.0 4.3 4.3 13.5 $

SOCI

Social learning 25 25 22 8.3 8.3 7.3 23.8 $$$

Social comparison 23 24 23 7.6 7.9 7.6 23.1 $$$

Competition 22 22 22 7.3 7.3 7.3 21.8 $$$

Cooperation 23 21 21 7.6 6.9 6.9 21.5 $$$

Social facilitation 21 22 19 6.9 7.3 6.3 20.5 $$

Normative influence 19 20 16 6.3 6.6 5.3 18.2 $$
Recognition 14 15 15   4.6 5.0 5.0 14.5 $

Using the total weighted scores, features were grouped with a range from below 17 to above
29. Features with a score between 21 and 24.9 include Reduction, Tunneling, Simulation, Social
role, Trustworthiness, Expertise, Surface credibility, Social learning, Social comparison,
Cooperation, and Competition. These features are perceived to require a moderate financial
commitment compared to the features above. Features with a total weighted score between 17
and 20.9, such as Self-monitoring, Rehearsal, Suggestion, Liking, Normative influence, and
Social facilitation, are relatively more affordable. Lastly, Reminders, Similarity, Rewards, Praise,
Verifiability, Authority, Third-party endorsements, Real-world feel, and Recognition have a
score below 17. Development of these features may be achieved at a lower cost than the others.

For illustration purposes, these groupings were later described using dollar signs, as seen in
Figure 2. These represent the perceived monetary value necessary to develop each feature
successfully, which thus also reflects the perceived economic impact of each feature in
ultimately guiding the decision-making on resource allocation. The financial commitment



required for developing features in the lower category is considerably less than that required
for Personalization or Tailoring.

Figure 2: Feature grouping by weighted score

4.5. Non-functional and system requirements

When developing HBCSS, a strong understanding of user interface and user experience (UI/UX)
design is essential as it directly affects general user appeal and persuasion indirectly. While
proficient developers are needed for backend development and testing, UI/UX design is
perceived as challenging and requires expert-level skills. Backend development can be time-
consuming, but the effort required depends on the system's complexity. Testing and
maintenance are perceived to require less effort, which, however, is crucial for software quality.
Back-end development and UI/UX design are generally perceived as costly features. However,
perceptions of the level of expertise required for varied widely, with some experts rating it as
low as one and as high as five.

5. Discussion

This study conducted expert interviews to explore the costs of creating persuasive elements in
health behavior change support systems. The results suggest that further research is needed to
fully understand the costs of developing these features. The study also provides novel insights
into prioritizing components across different categories. Results highlight that dialogue and
credibility support features may require fewer financial resources than social and primary
support features. Primary support features were found to be the most costly, indicating their
significant development costs.

PRIM's Personalization and Tailoring features were viewed as the most expensive due to the
complex nature of their development. Personalization involves providing individualized content



to a user, while Tailoring requires the system to provide information targeted to specific user
group needs [20]. However, the findings highlight that developing these features is context-
dependent and depends on the level of Personalization or Tailoring required. According to
Oinas-Kukkonen, the intensity of personalization development in systems varies between low-
level (weak) and high (strong) personalization. Sometimes, systems might be perceived as
personalized when they are not [19]. Conversely, strong personalization demands extensive
data collection and analysis, in addition to the use of advanced technologies. High
personalization in HBCSS helps to realize sustainable behavior, requiring more complex
algorithms to understand users’ needs and preferences[18]. This would require high costs
compared with low personalization. Additionally, personalizing software functionality
increases the difficulty level more than personalizing content through Praise or Simulation [14],
ultimately increasing development costs. Overall, the scope, level of automation, and personal
versus general and contextual support are important in estimating the development cost.

Low-cost dialogue, credibility, and social support components are perceived as reasonably
easy to develop. In addition, some features, such as virtual Rewards and Social comparison [37],
are prevalent in persuasive systems, lowering the cost owing to the reusability of components.
The application of reusable components not only reduces overall costs but can also improve
efficiency. Features under credibility support are perceived as straightforward, suggesting that
these persuasive elements can be efficiently developed within the HBCSS without such a
significant financial burden. It is important to note that while developing credibility support
features may be less costly than primary or social support features, enhancing trust might still
require considerable effort over a long period and increase costs.

As each feature has been rated for the perceived expertise, effort, and cost required to
develop it, coupling certain features may reduce the overall development cost. Research by [26]
showed that various PSD elements operate synergistically rather than in isolation. For instance,
Personalization might be developed together with other features such as Suggestion and
Rewards, Self-monitoring and Reminders [26]. Pairing resource-intensive features with low-
cost features or combining features in primary task support, such as Simulation and Rehearsal,
may reduce the overall development costs. In addition, Self-monitoring may act as a foundation
feature by providing essential data that serves as the basis for developing other features, such
as Personalization, Tailoring, Social comparison, and in more generally, social support. Utilizing
the data acquired through Self-monitoring to customize content may reduce initial costs and
enhance a system's effectiveness. However, it is important to remember that the number of
persuasive features doesn’t determine their effectiveness [17]. Adding too many features can,
in fact, make the system less convincing [25]. Instead, designers should focus on the most
important features and evaluate them against the resources (expertise, effort, and cost) needed
to develop.

The findings also provide some insights into the high costs related to UI/UX design as well
as backend development. Given that more resources are needed to maintain the system’s
usability, security, and appeal, the high costs are justified. Additionally, the cost of developing
HBCSS by regulatory measures such as the General Data Protection Regulation (GDPR) [3] or
Medical Device Regulation (MDR) [2] applies to digital health technologies. Although these
non-functional requirements do not directly contribute to a system's core functionality, they
are critical in making a successful system [21], which highlights their impact on the
effectiveness of HBCSS.



This study provides insight for decision-makers, system designers, and software developers
who apply persuasive systems design. Understanding the resource dynamics of each persuasive
software feature can help healthcare providers, policymakers, and other stakeholders optimize
resources to create effective HBCSS. While this study used weight management as a scenario,
the results can help develop other HBCSS closely related to weight, like metabolic syndrome
[24], cardiovascular disease, and type 2 diabetes [7, 35] or even beyond the health application
domain.

The small sample size is a limitation of this study. Additionally, the subjective nature of
experts' evaluations may affect the results' generalizability. Furthermore, the interviewees were
provided with the application scenario at the start of the interview, which may have potentially
influenced the interview scores. Notwithstanding these limitations, we believe that the method
of evaluating the cost is valuable and can be replicated to determine the cost of developing
persuasive features and inform decision-making.

This study examined the cost of developing persuasive features in a weight management
application scenario. Interview ratings of expertise, effort, and cost were utilized. A more in-
depth analysis of qualitative responses would be useful for eliciting more nuanced insights and
emergent themes, thus enhancing our understanding of the complex nature of costing
persuasive features. Future research could investigate the PSD model in its entirety by including
persuasion context and postulates. In addition, it could explore the feasibility of reusing
persuasive components in diverse contexts.

6. Conclusion

This study utilized semi-structured interviews to gain valuable insights into estimating the
expertise, effort, and cost of developing persuasive elements in Health Behavior Change
Support Systems. Based on expert interviews, we investigated the perceived cost implications
of persuasive elements to identify the cost impact of different PSD elements and provide
insights for developing HBCSS and cost-saving design strategies. These findings invite us to
examine the costs of developing persuasive elements in more detail. They provide insights into
how different components should be prioritized across categories. The findings also reveal that
dialogue and credibility support features may usually require fewer resources than social and
primary support features. Our approach to evaluating the cost can be adopted by also others to
determine the cost of developing persuasive features and inform decision-making.
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