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Abstract: This study investigates the evolving role of mHealth services, emphasizing their
potential to enhance well-being and promote a healthy lifestyle. The widespread adoption of
mobile devices has led to a surge in mHealth services and a growing user base, creating the
challenge of developing services that meet diverse needs. This research explores the
requirements of different user segments for mHealth services, using health motivation and
control beliefs as the basis for segmentation. The study categorizes mHealth services into eight
distinct categories based on user perceptions and assesses how different segments prioritize and
value these services. The findings offer insights into the characteristics and preferences of
various mHealth user segments, guiding the development of targeted mHealth services that
enhance engagement and overall well-being. Ultimately, this study contributes to innovation
and development within the mHealth industry, providing a pathway for creating more effective
and comprehensive service systems that address the varied needs of the population, fostering a
more personalized approach to healthcare delivery.
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Introduction

There is a notable transformation in healthcare delivery, marked by the emergence of
mobile health (mHealth) applications as powerful tools for promoting well-being and a
healthy lifestyle. This shift is driven by the widespread use of mobile devices in
conjunction with an increasing emphasis on health and quality of life. As a result, a variety
of mHealth applications have surfaced in the market, offering different services tailored to
health management and lifestyle maintenance. Research findings by Shiyab (2024)
highlight the significant benefits of mHealth in supporting public health initiatives,
enhancing self-efficacy among users, and easing the management of chronic conditions [1].
Aljedaani & Babar (2021) advocate the popularity of mHealth applications, attributing this
to their capacity to lower healthcare costs while simultaneously improving patient awareness
and engagement [2]. These applications have reshaped the healthcare landscape, enabling

users to adopt a more proactive role in caring for their well-being.

As mentioned above, mHealth services have emerged as accessible tools for aiding health
management and fostering wellness. However, a challenge arises from the varied needs and
characteristics of users. Employing a generic approach to mHealth service design poses the

risk of alienating users and diminishing the effectiveness. The design of mHealth applications
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needs to be tailored to different user segments to avoid alienating users and to enhance
effectiveness [3]. Factors such as age, health attitudes, and digital health literacy influence
how different population segments interact with health technologies [4]. Understanding
these distinct health perspectives is crucial for designing and implementing effective health
technologies that cater to diverse populations. Segmenting users based on their health
attitudes is essential to identify common characteristics and customize features accordingly
[5]. To customize mHealth services to these diverse preferences, segmenting users based
on their health attitudes is necessary. This segmentation enables the identification of

common characteristics and the tailoring of features and functionalities accordingly.

With the proliferation of mHealth applications, there is a broad potential for health services
ranging from monitoring user fitness to aiding mental health or managing chronic conditions.
However, due to the increasing number of mHealth applications, users may struggle to
evaluate the array of services available. The categorization of these app services based on
user needs would facilitate decision-making and improve comprehension of how users
perceive the connections among these services. Understanding users' attitudes towards their
requirements from mHealth services illuminates the classification process, ensuring that

services are tailored to address user needs effectively.

Examining how different user segments prioritize and value diverse mHealth services yields
in-depth insights into the needs and preferences of specific sub-populations. These insights
guide the development of targeted mHealth services that enhance user engagement and
overall well-being. This study contributes to mHealth services research with primary
objectives: first, segmenting mHealth app users based on their health attitudes into distinct
groups with shared health beliefs and attitudes; and second, classifying the diverse services
offered by mHealth applications based on user evaluations. Additionally, this research
investigates the specific requirements of different user segments for mHealth services,
providing a deeper understanding of each segment's needs. This understanding can drive the
development of mHealth services, potentially leading to broader service ecosystems within
the mHealth industry. The findings of this research will contribute to innovation in the
mHealth industry, facilitating the creation of mHealth service systems tailored to meet the

diverse needs of the population, ultimately advancing public wellness.

Literature Review
MHealth Service Systems

MHealth service systems refer to the provision of health-related services through mobile
devices, enabling continuous health monitoring, prompt diagnosis, and immediate
interventions in a mobile environment [6]. The integration of mobile devices with mHealth
applications has given rise to intelligent product-service systems, facilitating real-time
monitoring of essential health parameters. These smart PSSs empower users to make
well-informed decisions concerning their lifestyle choices and health management [7].
MHealth services have emerged as an innovative approach in healthcare delivery,

leveraging mobile devices to improve access to information, monitoring tools, and

[9%)
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interventions that promote well-being [8]. Within the realm of wearable devices like smart
rings and watches, there is a noticeable trend towards enhancing health monitoring

capabilities.

The scope of mHealth services is expanding with the introduction of new mobile
technologies, encompassing a broader concept that includes a diverse range of health
services [8, 9, 10]. These services are tailored to address various health dimensions such as
nutrition, physical activity, sleep, and mental well-being through digital interventions
aimed at catalyzing behavioral changes and supporting overall health [11]. Furthermore,
the incorporation of artificial intelligence (AlI) algorithms in mHealth applications has
transformed personalized health recommendations and predictive analytics. The continuous
advancement of ICT has led to significant strides in the field of mHealth, enabling
individuals to monitor and proactively manage their health and fitness. The development of
mHealth services also aligns with the goals of public health by offering convenient access
to health services irrespective of geographical location or time constraints, thereby
promoting equitable access to healthcare resources and enhancing health outcomes for all

individuals.

Clustering and Understanding the MHealth Ecosystem

Statista reports a notable surge in the number of mHealth applications, indicating an increase
with over 65,300 available on Google Play [12] and 54,000 on the Apple App Store [13].
These applications provide a diverse array of services, including fitness monitoring,
medication reminders, telemedicine services, women's health monitoring, and mental
well-being support. The sheer abundance of mHealth applications can feel overwhelming,
highlighting the critical need for categorization to facilitate better organization and

comprehension of the vast mHealth landscape.

By grouping mHealth applications according to their functions, target audience, and health
focus areas, users can efficiently navigate the extensive array of options available [14]. This
approach aids in making well-informed decisions when selecting applications that align with
individual health and wellness goals. Wu et al. (2019) emphasized the importance of
taxonomy in defining and comparing application features, particularly in the context of
diabetes-related applications [15]. Furthermore, Peng et al. (2020) conducted a bibliometric
analysis that identified clusters related to technology development, mental health,
telemedicine, chronic disease management, health behavior, and disease prevention [16].
This comprehensive examination highlighted the benefits of clustering in understanding the

interconnected nature of health services and user perspectives.

Providing a comprehensive taxonomy of mHealth services is instrumental in helping users
grasp the landscape of mHealth applications and their functionalities. User insights on
mHealth services can further enrich the taxonomy by showcasing how users perceive
different functions. Initially categorizing mHealth services from the multitude of applications
and creating taxonomies based on user evaluations allows for comparison and assessment of
these services, ultimately culminating in a taxonomy of mHealth services that resonates with

users. This process unveils relationships and synergies among services, offering perspectives
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on the health applications ecosystem. Therefore, beyond functions, target users, and health
focus areas, user perceptions play a pivotal role in clustering, highlighting the widespread

impact of mHealth applications.

Segmenting MHealth Users by Health Factors

User acceptance of mHealth applications is influenced by various factors such as perceived
utility, attitudes towards behavior, subjective norms, and facilitating conditions [17]. In order
to comprehend the adoption of these applications by individuals, it is crucial to consider
users' health attitudes. Research should encompass elements of health consciousness,
indicating the level of dedication individuals have towards maintaining their health [18].
Through the segmentation of mHealth users based on their health attitudes, developers can
attain a more distinct understanding of their target audience. This comprehension enables
them to customize services more efficiently, catering to the specific requirements and

preferences of different user segments.

Concerning health attitudes, two significant concepts to consider are Motivation for Health
and Internal Health Locus of Control [19]. Motivation for Health (MH) denotes an
individual's inclination to participate in health-related endeavors such as physical exercise or
adopting healthy lifestyle choices. By gauging users' levels of health motivation, developers
of mHealth applications can create features that align with users' inherent motivations,
consequently enhancing engagement and adherence to healthy practices. Internal Health
Locus of Control (IHLC) is a component of the Health Locus of Control (HLC) framework,
focusing on individuals' belief in their capacity to impact their health outcomes through their
actions [20]. Individuals with a robust IHLC are more inclined to actively engage in
managing their health and utilizing mHealth tools to oversee and enhance their well-being.
By taking IHLC into account in user segmentation, mHealth applications can be designed to

assist users in embracing and sustaining healthy habits.

The segmentation of mHealth users based on Motivation for Health (MH) and Internal
Health Locus of Control (IHLC) offers a promising perspective on users. This approach
facilitates the creation of more personalized and efficient services, guaranteeing that mHealth

applications effectively cater to the diverse requirements of their users.

Methodology

The primary objective of this study is to understand the requirements related to mobile
devices from users with different characteristics and to assess the importance of these
needs across various user segments. Figure 1 illustrates the methodology for data
collection and analysis used in this study. Initially, a list of 40 mHealth services was
developed by integrating the mHealth functionality of existing applications and envisioning
possible future mHealth services. After obtaining questionnaire responses, factor analysis
was used to categorize users' needs, and participants were then clustered. Finally, the study
examines whether there are differences in the importance of health service system
requirements among users with different characteristics. This chapter provides a detailed

description of these steps.
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Data Analysis

Questionnaire Development

« Analyzed the health features of
apps

Exploratory Factor Analysis

« The original 40 demand items

were divided into 8 categories,

Differentiate the needs
of each group

« Applied one-way ANOVA to

leaving only 33 items obtain the demand ranking of
each group and observe whether
there’s significant difference
between three groups through

Scheffe post-hoc test

« Referenced the online articles
regarding mHealth services

« By organizing mHealth functions
and imagining possible mHealth —_—
services in the future, 40
services are listed

Clustering

+ Hierarchical cluster analysis
determined the number of the
clusters (k=3)

+ K-means cluster analysis was
applied to move individuals
within each cluster

Figure 1. Data Collection and Analysis Methodology of the Research (provided by the authors)

Questionnaire Design and Distribution

The purpose of this study is to understand the needs of different segments regarding health
services for mobile devices. To comprehensively understand existing digital health services,
this study collects information on mHealth service systems from current products and
industry reports. According to the industry report by Innovation Eye, Big Innovation
Centre, and Deep Knowledge Analytics [21], the mHealth industry encompasses a wide
range of sectors, including Diet and Fitness, Diet and Nutrition, Femtech, SleepTech,
Mental Health, Personal Health, and TeleHealth. Based on existing product features and

projections for future development, this study initially clustered into 40 mHealth services.

Table 1. Segmentation Variables Used for the Study (drawn by the authors)

Dimensions Questions

. I am strongly motivated to be physically healthy.
Motivation for . I am strongly motivated to devote time and effort to my physical health.

Healthiness . It's really important to me that I stay in good physical health.

. I try to keep myself in top physical condition.

. If T get sick, it is my own behavior which determines how soon I get well
again.
Internal Health Locus . I am directly responsible for my health.
of Control . Whatever goes wrong with my health is my own fault.

. My physical well-being depends on how well I take care of myself.

. If I take the right actions, I can stay healthy.
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To better understand the needs of different demographic groups for smartwatch health
service systems, this study utilizes MH and THLC dimensions from health orientation
scales [22, 23] as the basis for segmentation (Table 1). The study aims to explore the
demands of various health attitude groups towards mHealth service systems, identifying
differences and similarities among these groups to provide companies with insights for

customer and product segmentation.

Data Collection

Considering the need to gauge participants' intensity of need for the demand items, this
study utilized a six-point Likert scale in the questionnaire. The six-point scale provides a
clearer understanding of participants' attitudes and preferences while avoiding the problem
of excessive neutral responses in the survey results. The questionnaire was distributed
through social media platforms. The survey period lasted from March 27, 2024, for one
month, and a total of 312 responses were collected. Of these, 88 responses were deemed

invalid due to uniform answers or repeated IP addresses, resulting in 224 valid responses.

Among the 224 valid responses, there were 89 males (39.7%) and 135 females (60.3%).
The majority of respondents were aged between 19 and 25 years (50.9%), followed by
those aged 26 to 35 years (21.4%) and 46 to 55 years (18.3%). The distribution of
respondents with and without experience using smartwatches was nearly equal, with

48.2% reporting no experience and 51.8% having experience.

Data Analysis Method

This study employs exploratory factor analysis to identify the structure and relationships
among 40 mHealth services, selecting variables based on the factor loadings from the
rotated component matrix. Factor loadings represent the correlation between the original
items and the extracted factors, with values above 0.4 indicating significant relationships.
The rotated component matrix may reveal cross-loadings, where variables load
significantly on multiple factors. Variables with a variance ratio above 1.5 are categorized
under the most relevant factor, while those with a variance ratio below 1.5 are removed,
and factor analysis is repeated until cross-loadings are resolved or variance ratios exceed
1.5. After determining the factors, the study uses means, standard deviations, and one-way

ANOVA to assess the extent of differences in participants' needs for each factor.

The study then uses MH and IHLC variables to perform a two-stage clustering of
participants. In the first stage, hierarchical clustering determines the number of clusters
based on the average item values. In the second stage, k-means clustering refines the

clusters, finalizing them into k groups.

Finally, one-way ANOVA analyzes the differences in MH and THLC health attitudes, as
well as the priorities and similarities of needs for mHealth services across groups. Scheffé

post-hoc tests identify significant differences in the demand levels across the three groups.

Since the questionnaire includes items specific to physiological females, responses from

males are marked as missing to avoid affecting the results.
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Results & Analysis

Based on the objectives of this study, this chapter presents the research results in three
sections: (a) segmentation of mHealth users, (b) classification of mHealth application

services, and (c) service requirements for different mHealth user segments.

Segmentation of MHealth Users

The study used cluster analysis to segment participants based on MH and IHLC into three
clusters (Figure 2). The Scheffé post-hoc test results indicated significant differences
among these three clusters in both MH and IHLC (Table 2). According to their level of
MH and IHLC, we named three clusters in order Balanced Health Achiever, Extensive
Health Achiever and Targeted Health Achiever (Table 3). The ranking of MH from
strongest to weakest is Extensive Health Achievers, Targeted Health Achievers, and
Balanced Health Achievers; the ranking of IHLC from strongest to weakest is Extensive
Health Achievers, Balanced Health Achievers, and Targeted Health Achievers. Next, this

study will describe the characteristics of each group separately:

Table 2. ANOVA Analysis for MHealth Users Segmentation (drawn by the authors)

Dependent Balanced Health Extensive Health Targeted Health P
Variable Achievers M(sd) Achievers M(sd) Achievers M(sd)

3.5927 5.1392 4.5769

MH 92.399 <.001*
(.78175) (.54958) (.81)
44516 5.1959 4.0923

IHLC 78.650 <.001*
(.66474) (.49664) (.5821)

*P <.05, there’s a significant difference.

= Balanced Health Achievers

This group constitutes 27.7% (62 participants) of the total, comprising 20 males (32.26%)
and 42 females (67.74% ). Although the age distribution in this group is consistent with the
overall percentages, their usage of smartwatches is significantly lower than the overall rate,
at only 40.32%. This group takes a balanced approach to health management. They have a
moderate level of health motivation and a relatively strong belief in their ability to
influence their health outcomes. While not extreme in their efforts, they are consistent in
working toward maintaining a healthy lifestyle, achieving a reasonable level of success in
their health goals. Their balanced engagement across various health aspects reflects a

sustainable, steady pursuit of well-being.
=  Extensive Health Achievers

This group is the largest, comprising 43.3% (97 participants) of the total, with 48 males
(49.48%) and 49 females (50.52%). Compared to the overall respondents, this group has
a notably higher proportion of males. The age distribution within this group is distinct from
that of the overall respondents: participants aged 19 to 25 account for only 29.9%, while

40
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those aged 26 to 35 make up 27.84%. Notably, individuals aged 46 to 55 constitute
26.80%, making this group’s age composition the most balanced among the three clusters.
Furthermore, the percentage of smartwatch usage in this group is notably higher than the
overall rate, at 62.89%. The Extensive Health Achievers are highly motivated individuals
who actively focus on nearly all aspects of their health. With a strong drive to improve
their overall well-being, they are involved in a wide range of health-related behaviors.
Although they may not cover every single health aspect, their efforts are broad and
extensive. Their belief in their ability to influence their health outcomes supports their

proactive approach, leading to significant achievement across multiple areas of health.
=  Targeted Health Achievers

This group comprises 29% (65 participants), with 21 males (32.31%) and 44 females
(67.69%). The majority of this group is composed of individuals aged 19 to 25 years
(78.46%), making it the group with the highest proportion of young people among the
three clusters. Within this group, 46.15% have used smartwatches, which is lower
compared to the overall percentage of respondents with smartwatch experience. The
Targeted Health Achievers are highly motivated individuals with a strong focus on specific
health aspects rather than a broad, all-encompassing approach. Their high health
motivation drives them to engage deeply in particular areas of health, while their slightly
above-average belief in their ability to control health outcomes reflects a confidence in
managing those targeted aspects. This group takes a purposeful and focused approach,
concentrating on health behaviors that are most relevant to their personal goals, without

striving to cover every dimension of health.

Table 3. Demographic of Three Clusters. (drawn by the authors)

Total Respondents Balanced Health Extensive Health Targeted Health
Variable Category (N=224) Achievers (N=62) Achievers (N=97) Achievers (N=65)
n (%) n (%) n (%) n (%)
Male 89 (39.7%) 20 (32.26%) 48 (49.48%) 21 (32.31%)
Gender
Female 135 (60.3%) 42 (67.74%) 49 (50.52%) 44 (67.69%)
Under 18 3 (13%) 1(1.61%) 2 (2.06%) 0 (0.00%)
19 to0 25 114 (50.9%) 34 (54.84%) 29 (29.90%) 51 (78.46%)
2610 35 48 (21.4%) 16 (25.81%) 27 (27.84%) 5 (7.69%)
Age
36 to 45 13 (5.8%) 0 (0.00%) 10 (10.31%) 3 (4.62%)
46 10 55 41 (183%) 9 (14.52%) 26 (26.80%) 6 (9.23%)
Above 56 5 (22%) 2 (3.23%) 3 (3.09%) 0 (0.00%)
Usage of Yes 116 (51.8%) 25 (40.32%) 61 (62.89%) 30 (46.15%)
Smartwatch No 108 (48.2%) 37 (59.68%) 36 (37.11%) 35 (53.85%)
41
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Balanced Health Achievers Extensive Health Achievers Targeted Health Achievers

Figure 2. Comparison of MHealth Users Segmentation (provided by the authors)

Classification of MHealth Application Services

The aim of this study is to explore users' needs for mHealth service systems. The
questionnaire includes 40 mHealth services, and responses were rated using a six-point
Likert scale. To ensure the validity of the data analysis, the study conducted KMO and
Bartlett's test of sphericity prior to performing factor analysis (Table 4). The KMO value
was 0.877, which is greater than 0.8, indicating that the data are highly suitable for factor
analysis. Bartlett's test of sphericity yielded a chi-square value of 5668.144 with 528
degrees of freedom, and the significance level (p-value) was less than 0.001, suggesting

that the correlations among variables are sufficiently strong to proceed with factor analysis.

Table 4. KMO and Bartlett's Test Results (drawn by the authors)

Test Name Result
Kaiser-Meyer-Olkin (KMO) 0.877
Bartlett's test of sphericity X% = 5668.144, df = 528, p < 0.001

In this study, exploratory factor analysis was employed, leading to the extraction of eight
demand categories based on eigenvalues greater than 1. These categories encompassed 33
specific demand items, with a cumulative variance explanation of 74.18%, surpassing the
standard threshold of 70%. The categories are detailed in Table 5 and are described as

follows:
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Table 5. Description of Services for Each Category (drawn by the authors)

Categories Services
. Helps me record personal health-related information.
. Provides professional health-related knowledge.
. Allows me to input my health data to assist in health management.

Health Information . . . . . . . -
. Aligns with hospital and clinic prescriptions to remind me of relevant information.
Management ;

. Helps me manage diseases.
. Provides tutorials on handling health-related events.
. Monitors my relevant health status in any situation.
. Can set daily health activity goals.
. Provides personalized recommendations based on my existing exercise habits to improve the

current situation.
Exercise and Activity

. Offers personalized health exercise plans based on my health data.
slemiosiy . Monitors daily activity data.
. Can set long-term health goals and assist me in health management.
. Reminds and urges me to complete tasks in the exercise plan.
. Provides personalized healthy diet plans based on my health data.
. Offers personalized recommendations based on my existing eating habits to improve the

Diet M -
et Management current situation.

. Reminds and urges me to complete tasks in the diet plan.
. Can share health data with healthcare professionals.
. Shared health records with hospitals and clinics.
Health Data Shari d
ca ata Sharing an . Allows me to decide whether to share health data with healthcare professionals.
LemsiEEiton . Sends alert messages when abnormal health conditions are detected.
. Provides protection mechanisms in any situation.
. Proactively notifies about menstrual status.
Women's Health Management * Records menstrual cycle.

. Analyzes women's health data.
. Actively helps me alleviate emotions.

Emotion and Stress . Proactively detects my emotional changes.

Management . Helps me relieve emotions related to life or work.

. Provides incentives for me to manage my health.
. Provides analysis of last night's sleep.
. Analyzes long-term sleep data (weekly, monthly, semi-annually) and offers appropriate health

Sleep Management .

suggestions.

. Provides feedback on last night's sleep analysis.
. Reminds me to get up and move when I haven't stood up for a long time.

Sy NG . Reminds me to take a break when I have been working for a long time without a break.

(A) Health Information Management

This category includes mHealth services designed to provide a holistic approach to
personal health management. These applications allow users to record and input personal
health information, access professional health knowledge, and manage their health data

effectively. They offer reminders for prescriptions and appointments, support for disease
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management, tutorials for handling health events, and real-time health status monitoring.
By integrating these diverse functions, these applications enable users to take an active role
in their health and wellness, ensuring better adherence to medical advice, informed

decision-making, and ultimately leading to improved health outcomes and quality of life.
(B) Exercise and Activity Monitoring

This category includes mHealth applications that provide personalized exercise and activity
plans. These applications monitor users' routines and offer tailored recommendations to
enhance their training. Features often include integration with wearable fitness trackers for
real-time feedback on metrics like steps, calories, and heart rate. Many applications also
offer personalized workout videos, virtual coaching, goal-setting, progress tracking, and
social sharing options for community support. These tools help users follow structured

fitness programs, leading to better health outcomes.
(C) Diet Management

This category focuses on diet-related mHealth applications that deliver customized dietary
plans. By analyzing users' health data or eating habits, these applications generate tailored
meal plans to meet individual needs. They also offer reminders and encouragement to
enhance adherence and outcomes. Key features often include nutritional insights based on
specific health conditions, integration with fitness trackers for a comprehensive view of
dietary and physical activity patterns, and progress tracking for monitoring adherence over
time. Some applications provide virtual consultations with dietitians and personalized
recipes that align with users' preferences and health goals. These advanced services enable
users to adopt a holistic approach to diet management, leading to improved health and

well-being.
(D) Health Data Sharing and Protection

This category encompasses mHealth services designed for health data sharing and
immediate assistance to optimize treatment. These applications enable users to share
personal health data with clinics or hospitals, allowing medical providers to access
comprehensive information quickly. They also facilitate access to health reports for elderly
relatives through linked parent-child accounts, simplifying health management for younger
individuals. Additionally, these applications offer instant support in emergencies,
improving efficiency and reducing delays in receiving medical care. Key features often
include real-time health data transmission to emergency services, automated alerts to
caregivers or family members, and integrated communication tools for immediate
consultations with healthcare professionals. Some applications also support remote
monitoring of vital signs, which is essential for managing chronic conditions and tracking
recovery. These advanced services enhance access to medical care and overall health

management.
(E) Women's Health Management

This category focuses on women's health, with mHealth services tailored to record unique
health data, track menstrual patterns, and provide cycle reminders. These applications not

only monitor menstruation but also address other symptoms requiring attention. By helping

44
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women understand their body conditions, these applications aid in preventing potential
health issues. Key features often include symptom trackers for PMS (pre-menstrual
syndrome), ovulation calculators for those trying to conceive, and educational resources
about women's health. Some applications offer personalized insights based on historical
data, such as predicting optimal fertility periods or identifying hormonal patterns. By
offering comprehensive tools and support, these applications empower women to actively

manage their health and address emerging concerns effectively.
(F) Emotional and Stress Management

This category addresses mental health issues through mHealth services designed to monitor
mood and support mental health management. These applications provide incentives to
encourage engagement in health management, helping users manage and alleviate stress.
Techniques may include shifting perspectives or engaging in stress-relief activities. These
applications aim to prevent serious mental health issues and promote ongoing well-being.
Features often include guided meditation, cognitive behavioral therapy (CBT) exercises,
and mood tracking charts. Guided meditation assists with mindfulness and relaxation, CBT
exercises help address negative thought patterns, and mood tracking charts identify
patterns and triggers. By integrating these tools, mental health mHealth applications offer
comprehensive support for proactive mental health management and maintaining

emotional balance.
(G) Sleep Management

This category includes sleep-focused mHealth services that provide detailed sleep
assessments and personalized health recommendations. These applications monitor users'
sleep patterns and offer feedback the following morning. They also analyze sleep data over
various periods—one week, one month, and six months—to deliver tailored advice. By
using these applications, users can gain insights into their sleep habits, make adjustments
to enhance sleep quality, and improve overall health through better rest. Key features often
include sleep cycle tracking, which helps users understand sleep stages and identify factors
affecting sleep quality. Some applications offer personalized sleep goals and strategies for
improving sleep hygiene, such as optimizing room temperature or light exposure. By
addressing both sleep quality and quantity, these applications support users in achieving

restorative rest and enhancing overall well-being.
(H) Activity Reminders

This category focuses on mHealth services designed to remind users to move and take
breaks. These applications address the sedentary nature of modern lifestyles by providing
timely prompts to engage in physical activity, stretch, or take short breaks. Features
typically include customizable reminder settings to fit individual needs and schedules, as
well as integrated exercise routines or stretch guides. Some applications also track and
analyze sedentary behavior, offering insights into activity patterns and progress. By
encouraging more movement throughout the day, these applications help reduce the risk of
health issues related to prolonged inactivity, such as cardiovascular disease and

musculoskeletal problems, and promote overall well-being.
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MHealth Service Requirements Across User Segments

This study aims to understand the differences and similarities in the needs of various users
for health service systems based on their characteristics. Previous sections have identified
eight mHealth service categories and three distinct health attitude clusters. Figure 3
provides a visual comparison of the overall data and the three clusters. Next, this study will
detail the differences in service expectations within each cluster across the categories, as

well as differences across clusters within each category, to gain deeper insights.

M Overall M Moderate Health Achievers M High Health Achievers M Balanced Health Seekers
6
Health Exercise and . Health Data Women's Emotional and .
) = Diet . Sleep Activity
Information Activity Management Sharing and Health Stress Management Reminders
Management Monitoring 9 Protection Management Management 9

Figure 3. Comparison of Demand Difference among Three Groups (provided by the authors)

This study will now analyze the results from the perspective of each cluster across the
categories (Table 6). For Balanced Health Achievers, there are no significant differences
in the importance of requirements across the eight categories, and their average scores for
each category are low compared to the overall average. This suggests that this group does
not have a particularly high demand for any specific service among these categories. In
contrast, Extensive Health Achievers show a markedly higher demand for health data
sharing and protection, sleep management, and activity reminders, compared to women's
health management and emotional and stress management. This indicates that they place a
higher priority on services related to health data sharing and management, maintaining
healthy sleep patterns, and receiving reminders for physical activities, while their interest
in women's health and emotional well-being is comparatively lower. For Targeted Health
Achievers, there is a notable disparity in their demands. Health data sharing and protection,
as well as sleep management, are significantly more important to them than emotional and
stress management. Additionally, their need for sleep management is much higher than
their demand for diet management. This underscores their strong focus on sharing and
managing health data and ensuring good quality sleep, with less emphasis on stress and

dietary management.
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Table 6. Differences in Each Clusters Across Categories (drawn by the authors)

(a) Health Information Management M (sd)

(b) Exercise and Activity Monitoring M (sd)
(d) Health Data Sharing and Protection M (sd)
(f) Emotional and Stress Management M (sd)

(e) Women's Health Management M (sd)

(c) Diet Management M (sd)
(g) Sleep Management M (sd)
(h) Activity Reminders M (sd)

3
=
g
=9 =
Balanced
Health 3.97 4.22 3.97 4.57 4.25 3.78 4.49 3.94 3.08
ea .
i (1.09) (1.21) (1.40) (1.07) (1.46) (1.15) (1.26) (1.45)
Achievers
Extensive (d) = (g)
Health 4.70 4.81 4.52 5.08 4.29 4.28 4.93 4.96 6.43 (h) >
ea . =
i (1.01) (.89) (1.34) (.72) (1.58) (1.28) (1.15) (.92)
Achievers (e) = (f)
Targeted (d) =
Health 4.36 4.57 3.95 4.69 4.42 3.90 491 4.43 563 (e) > (f)
_ (.94) (.85) (132)  (1.09)  (156)  (121)  (1.07)  (1.28) : & ’
Achievers (g) > (c)

On the other hand, examining the differences between clusters within the same category
provides additional insights (Table 7). Overall, there are no significant differences among
the three clusters regarding women's health management and sleep management. This
suggests that all three clusters have similar levels of demand for these services. However,

notable differences emerge in other categories:

=  Health Information Management, Exercise and Activity Monitoring, and

Emotional and Stress Management

Extensive Health Achievers exhibit a significantly greater demand for these services
compared to Balanced Health Achievers. This indicates a stronger emphasis on
comprehensive health information management, physical activity monitoring, and
addressing emotional and stress-related issues. Interestingly, there are no significant
differences between Extensive Health Achievers and Targeted Health Achievers in these

areas, suggesting that both clusters have comparable needs for these services.
=  Diet Management, Health Data Sharing and Protection, and Activity Reminders

Extensive Health Achievers show a much higher demand for these categories compared to
both Balanced Health Achievers and Targeted Health Achievers. This highlights a specific
focus on diet management, sharing health data, and receiving reminders for physical
activities among Extensive Health Achievers, distinguishing them from the other two
clusters in these aspects.
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Table 7. Differences in Each Category Across Clusters (drawn by the authors)

(a) (b) (c)
Total Balanced Extensive Targeted
P Post hoc
Respondents Health Health Health
Achievers Achievers Achievers
Health Information M 4.40 3.97 4.70 4.36 - (o) > (s}
. a
Management sd 1.05 1.09 1.01 0.94
. M 4.58 4.22 4.81 4.57
Exercise and 001* (b) > (a)
. a
Activity Monitoring Sd 1.00 121 0.89 0.85
M 4.20 3.97 4.52 3.95
Diet Management .010* (b) > (a) = (c)
Sd 1.37 1.40 1.34 1.32
Health Data Sharing M 4.82 4.57 5.08 4.69 - o) > (@) - (o)
. a) = (c
and Protection Sd 96 1.07 7 1.09
Women's Health M 4.32 4.25 4.29 4.42 5o
Management sd 1.53 1.46 1.58 1.56
Emotional and M 4.03 3.78 4.28 3.90 - (o) > (s}
. a
Stress Management Sd 124 115 1.28 121
M 4.81 4.49 4.93 4.91
Sleep Management .049
Sd 1.17 1.26 1.15 1.07
M 4.52 3.94 4.96 443
Activity Reminders .000* (b) > (a) = (¢)
Sd 1.26 1.45 .92 1.28

*P <.05, there’s a significant difference.

In summary, while all three clusters have similar needs for women's health and sleep
management, Extensive Health Achievers demonstrate a notably higher demand for health
information management, exercise monitoring, and emotional support, as well as for diet
management, health data sharing, and activity reminders. These differences suggest varied
priorities and focuses among the clusters, influencing how they engage with health services

and technologies.

Conclusion

This study investigated the distinctions among users based on MH and THLC, classified
their mHealth service requirements, and analyzed the commonalities and differences in

demand across different clusters.

First, user characteristics such as Motivation for Healthiness (MH) and Internal Health
Locus of Control (IHLC) can be used as effective variables for segmenting mHealth

service users. We examined how MH and IHLC characteristics influence users’ needs for
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mHealth services. MH refers to an individual's enthusiasm for pursuing health goals, while
IHLC reflects their sense of control over their own health status. These characteristics are
crucial for understanding user needs as they can reveal how users perceive health
management and the role of digital health tools. Our analysis showed significant
differences in MH and IHLC among user groups. For instance, Extensive Health Achievers
scored highest in both MH and IHLC, indicating a strong interest and confidence in health
management. These users are likely to prefer health service systems that offer personalized
recommendations and self-control features. In contrast, Balanced Health Achievers, while
having a certain level of belief in health control, showed lower MH, suggesting that their
needs might focus more on basic features of health service systems. These differences in
user characteristics should be considered in the design of health service systems. Future
research could further explore how to tailor health service systems based on these

characteristics to enhance their appeal and effectiveness for different user groups.

Second, health data sharing and protection, and sleep management can be considered
fundamental features for mHealth products, while companies should explore remaining
categories to develop personalized health products. We classified 40 mHealth services into
eight categories using exploratory factor analysis. The eight categories are health
information management, exercise and activity monitoring, diet management, health data
sharing and protection, women's health management, emotional and stress management,
sleep management, and activity reminders. Among all users, health data sharing and
protection emerged as the most prioritized features. As digitization of health data becomes
a global trend, increased efforts should be made to encourage both medical clinics and the
public to utilize these features for more effective health management. Current products,
such as fall detection systems, can activate protocols to assist users swiftly when a fall is
detected. Future developments could expand these protection features, such as
incorporating smartwatches that monitor abnormal heart rates. If these rates exceed a set
threshold, the smartwatch could alert the user and automatically notify emergency contacts
with real-time location and health data, ensuring prompt medical assistance. Such features
help identify potential health crises early and provide rapid responses in emergencies,
enhancing first aid efficiency and survival rates. On the other hand, sleep management is
also of significant importance to users. Many studies have focused on sleep-related features
in mobile devices [24, 25]. Future research should further explore users' sleep issues, such
as insomnia and poor sleep quality, and develop new features to address these problems
and better meet users' needs. These two categories—health data sharing and protection, and
sleep management—emerge as high-demand functions across all three clusters and can be
considered fundamental features for mHealth products. Companies should prioritize these
services when developing new mHealth solutions. Additionally, further research into the
remaining categories is essential to uncover specific needs associated with various health
behaviors of users. By gaining deeper insights into these categories, companies can better
tailor their products to meet diverse user requirements and enhance the overall

effectiveness of mHealth solutions.

Finally, the differences in user characteristics highlight the diversity of mHealth needs.

Our analysis revealed differences across the eight categories and the three clusters. Overall,
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Balanced Health Achievers scored lower than the average across all categories, indicating
that their MH is the lowest among the three clusters. Aside from women's health
management and emotional and stress management, Extensive Health Achievers
demonstrated a high demand for health services, with scores exceeding 4.5. This suggests
that individuals with high MH and high IHLC are more inclined to utilize health services to
maintain and improve their health. In contrast, Targeted Health Achievers showed fewer
requirements for health management overall. This may be attributed to their lower IHLC,
which could lead to less proactive health management. Despite having high MH, their
demands for health services are generally lower, except for categories such as exercise and
activity monitoring and activity reminders, where they exhibit higher demand compared to
the other clusters. This indicates that while they may not be as engaged in overall health
management, they still prioritize certain aspects of health services that align with their

interests and needs.

In summary, this study provides valuable insights for companies seeking to understand the
requirements for mHealth services across different user segments. By identifying how each
segment value these services and offering detailed user characteristics for market
segmentation, this study enables companies to gain a comprehensive understanding of the
mHealth services that users prioritize. Companies can leverage these findings to better
tailor their offerings, optimize their product development, and effectively target their

marketing strategies based on user preferences and demands.

Limitation and Recommendations for
Future Work

The gender and age distribution within our sample was not ideally balanced, which may
limit the generalizability of our findings. Future research should aim to collect more
representative data from diverse demographic groups to enhance the reliability and validity
of the analysis. Additionally, this study utilized only MH and IHLC as variables for user
segmentation. Future studies could benefit from exploring a broader range of health
attitude-related variables to assess whether different characteristics influence the demand
for various mHealth services. Addressing these limitations will refine our understanding of
user needs and contribute to the more effective development of mHealth services.
Moreover, incorporating qualitative methods, such as interviews or focus groups, in future

research could provide a more nuanced understanding of why users prefer certain services.
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