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Abstract: Mobile health (mHealth) apps have become a revolutionary tool in managing and treating
chronic diseases, providing numerous advantages for both patients and healthcare providers. These
apps leverage technology to offer a variety of functions that support the monitoring, management,
and enhancement of a patient’s health. We performed an observational study with 147 participants,
using a questionnaire to evaluate the impact of mHealth applications on lifestyle changes in
individuals managing chronic health conditions, including diabetes, obesity, and hypertension. The
study found that 40% of participants used the app daily, with a further 24.39% using it weekly and
14.63% using it occasionally. The positive health impact of the app was evident, with improvements
in key health metrics such as glucose levels (73.42%), weight (62.02%), and adherence to dietary
recommendations (71.31%). These findings aligned with studies on the effectiveness of mHealth apps
in managing chronic conditions like diabetes. These broad health improvements reported by users
suggested that the app was effective in promoting healthier behaviors. The high levels of user
satisfaction and engagement highlighted how effective the app was. All in all, our study found that
mHealth apps are valuable tools for people managing chronic health conditions, helping to motivate
users and improve their health.
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Introduction

Mobile health (mHealth) apps have quickly become a game-changer in managing chronic
diseases, offering numerous advantages for both patients and healthcare providers [1]. As chronic
conditions like diabetes and obesity become more widespread, these apps have proven to be
invaluable tools in helping people make meaningful lifestyle changes that can lead to better health
outcomes. By utilizing smartphones and wearable devices, mHealth apps enable real-time
monitoring, personalized interventions, and practical feedback, giving patients the ability to better
manage their conditions on their own [2].

Lifestyle changes are essential in managing both diabetes and obesity. For individuals with
diabetes, maintaining stable blood glucose levels through proper diet, exercise, and medication
adherence is key to minimizing complications and improving quality of life [3]. In the case of obesity,
effective weight management is vital, often requiring long-term behavioral changes like improving
eating habits and increasing physical activity. However, making these changes can be difficult for
many patients, as it demands continuous effort, motivation, and support [4].

¢ mHealth Apps and Their Functionality

mHealth apps, or mobile health applications, are software tools designed to assist in managing
health conditions via mobile devices like smartphones, tablets, and wearables. These apps leverage
technology to offer a variety of functions that support the monitoring, management, and
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enhancement of a patient’s health. While the specific capabilities of mHealth apps can vary, common
features often include tracking vital signs, managing medication schedules, providing lifestyle
recommendations, and enabling communication between patients and healthcare providers [1,2]. For
individuals managing conditions such as diabetes and obesity, these apps play a critical role in
promoting lifestyle changes and helping patients stay connected to their treatment plans.

e  Types of mHealth Apps

1. Tracking Apps: These apps assist patients in monitoring key health metrics like blood glucose
levels, physical activity, and caloric intake. For example, diabetes patients often use glucose
monitoring apps to log their blood sugar levels throughout the day, helping them identify trends
and triggers [5]. Obese patients may use weight-tracking apps to track their progress toward
weight loss goals while receiving feedback on their diet and exercise habits [6].

2. Educational Apps: These apps offer patients valuable information on disease management,
lifestyle changes, and self-care. They educate users about healthy diet choices, exercise routines,
and medication adherence. Many mHealth apps provide personalized content based on an
individual's specific health condition and goals [7]. For instance, diabetes management apps
often feature educational tools on carbohydrate counting and strategies to manage blood glucose
fluctuations.

3. Medication Reminders: A key feature for diabetes and obesity patients is medication adherence.
Many mHealth apps include reminder systems that notify users to take their medications at
specific times. This is especially important for diabetes patients who need to manage insulin
doses and blood glucose-lowering medications consistently [5].

4. Patient-Provider Communication: Some mHealth apps enable secure messaging between
patients and healthcare providers, allowing users to discuss symptoms, adjust treatment plans,
and receive professional guidance without the need for in-person visits. This feature is
particularly valuable for individuals managing chronic conditions who require continuous
monitoring and support but face challenges accessing healthcare services regularly [8].

e  Technological Features

mHealth apps incorporate several technological features to enhance their effectiveness in
managing chronic conditions:

- Real-time Monitoring: By integrating wearable devices like glucose meters or fitness trackers,
mHealth apps enable continuous monitoring of vital health metrics. This allows patients to keep
track of their condition at all times and take action when necessary [4].

- Data Integration and Analysis: Many apps collect data from various sources, such as wearables
and user input, to generate reports or graphs. This integration helps users easily track their
health progress and identify behavioral trends that may influence their health outcomes [5].

- Personalization: Using algorithms, mHealth apps often tailor content and advice to individual
users. For example, a weight loss app might adjust diet and exercise plans based on a user’s
progress and preferences [7]. This personalization boosts patient engagement and improves
adherence to health recommendations.

- Gamification and Social Features: To enhance patient engagement, many apps include
gamification elements, such as rewards, badges, and challenges. Some also have social features,
where users can share their progress or join community challenges, creating a sense of
accountability and motivation [9].

In addition, mHealth apps use artificial intelligence (AI) and machine learning to adapt to users'
habits, offering more tailored and refined health insights. This is particularly beneficial for managing
chronic conditions like diabetes and obesity, where ongoing adjustments to lifestyle factors are
crucial.

e  Clinical Evidence Supporting mHealth Functionality

Several studies have shown that mHealth apps can have a positive impact on lifestyle changes
and help manage chronic conditions. For instance, research by Free et al. in 2013 highlighted how
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mHealth apps improved medication adherence in patients with chronic diseases like diabetes, with
users being more likely to stick to their prescribed treatment plans [1]. Similarly, a systematic review
conducted by Wang et al. in 2020 found that mHealth interventions were effective in encouraging
weight loss and increasing physical activity in patients with obesity [10].

e Challenges and Limitations of mHealth Apps

Despite the potential benefits, mHealth apps faced several challenges. One significant limitation
was user engagement. Many patients initially used these apps but stopped after a short period due
to a lack of motivation or difficulties in adapting to the technology. Additionally, concerns about data
privacy and security arose as mHealth apps collected sensitive health information, and not all apps
met regulatory standards for data protection.

Another challenge was the variability in app quality. Many apps lacked rigorous clinical
validation, raising concerns about their effectiveness in managing chronic conditions like diabetes
and obesity. To address these issues, health providers and app developers needed to work together
to create more reliable, evidence-based applications and ensure robust user support systems.

This paper explored the impact of mHealth apps on lifestyle changes in patients with diabetes
and obesity. It also examined how these apps influenced key behaviors, such as dietary
choices, physical activity levels, and medication adherence, and how they contributed to
improving the overall management of these chronic conditions. Through an observational
study, this paper aimed to highlight the potential benefits and challenges of mHealth apps in
supporting diabetes and obesity patients in making meaningful lifestyle changes.

e  Purpose of the study

The purpose of this study was to explore the impact of mHealth applications on lifestyle changes
in individuals managing chronic health conditions such as diabetes, obesity, and hypertension. The
study aimed to evaluate how mHealth apps influenced users' motivation, health awareness, goal-
setting, and overall lifestyle adjustments. Additionally, it sought to identify key app features that
contributed to users' success in managing their health and assess overall satisfaction with these
applications.

e  Objectives

1. To assess the demographic profile of individuals using mHealth apps for managing diabetes,
obesity, and hypertension — Investigated how factors like age, gender, and living environment
(urban vs. rural) influenced the adoption and use of mHealth apps for managing these
conditions.

2. To explore the relationship between mHealth app usage and users' motivation to manage their
health — Examined the role of mHealth apps in goal-setting, raising health awareness, and
boosting motivation for making lifestyle changes in individuals managing diabetes, obesity, and
hypertension.

3. To evaluate the perceived impact of mHealth apps on lifestyle modifications of users with
chronic health conditions — Investigated how mHealth apps contributed to lifestyle changes,
such as better self-monitoring and positive behavioral changes (e.g., diet, exercise, medication
adherence).

4. Toidentify the key features of mHealth apps that users found most beneficial in managing their
health conditions — Assessed user preferences for specific app features (e.g., social support, goal
tracking, integration with wearables) and how these features supported their health
management efforts.

5. To assess overall user satisfaction with mHealth apps in supporting lifestyle changes for
diabetes, obesity, and hypertension — Determined the satisfaction levels of users and identified
areas for improvement based on feedback, including desires for additional features like chat
support and personalized recommendations.
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6. To explore the role of community support features in the effectiveness of mHealth apps —
Analyzed how social features, such as online groups or challenges, influenced user engagement
and success in managing their health conditions.

Material and Methods

e  Study Design: This study was designed as an observational research project to evaluate the
impact of mHealth applications on lifestyle changes in individuals managing chronic health
conditions, including diabetes, obesity, and hypertension. The goal was to examine the
relationship between app usage and lifestyle modifications, with a focus on motivation, health
awareness, and user satisfaction.

e  Participants: A total of 147 individuals participated in the study. Participants were selected
through convenience sampling and had to meet the following inclusion criteria: (1) adults aged
18 and older, (2) diagnosed with at least one of the following conditions: diabetes, obesity, or
hypertension, and (3) currently using mHealth applications for health management. The study
included both male and female participants, spread across different age groups, and from both
urban and rural areas.

e  Exclusion Criteria: Participants who were not using mHealth applications for health
management were excluded from the study. This ensured that the sample consisted only of
individuals who had direct experience with using mHealth apps.

¢ Data Collection: Data were collected through a structured questionnaire specifically
developed for this study. The questionnaire included both closed and open-ended questions to
gather information on participants' demographics, health conditions, mHealth app usage
patterns, and the perceived impact of the apps on their health and lifestyle. The survey was
administered online, allowing for broad accessibility, and was completed voluntarily by
participants.

¢  Questionnaire Components
The questionnaire was divided into the following sections:

1. Demographic Information: Age, gender, living environment, and health conditions (diabetes,
obesity, hypertension).

2.  mHealth App Usage: Frequency of app use, primary reasons for using the app, goal-setting
behavior, and app features (e.g., community support, tracking, wearable integration).

3. Impact on Lifestyle: Changes in health awareness, self-monitoring, and lifestyle modifications
(e.g., diet, exercise).

4.  User Feedback: Overall satisfaction, suggestions for app improvements, and the perceived
benefits of app features (e.g., chat support, personalized recommendations).

e  Ethical Considerations: The study followed ethical guidelines and received approval from the
relevant institutional review board. All participants provided informed consent before taking
part in the survey. The confidentiality of participant responses was maintained, and data were
anonymized during analysis to protect privacy.

Results

1. Demographics:

e  Age: Participants were spread across seven age groups, with the largest group being between
35-44 years (29.1%), followed by those in the 25-34 years group (18.8%). The smallest groups
were the 55-64 years (10.1%) and 65+ years (10.8%) age ranges.

¢  Gender Distribution: Female participants made up the majority of the sample (73.5%), while
male participants represented 26.5%.

e  Area of Residence: Most participants lived in urban areas (82.2%), with a smaller proportion
coming from rural areas (17.8%).
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e  Education Level: A significant proportion of participants had a college education (64.8%), while
21.3% had completed high school. Around 14.2% of participants did not disclose their
educational background.

e Employment Status: The majority of participants were employed (79.9%), with retired
individuals accounting for 12.2%. Smaller numbers of participants were students (6.1%) or
unemployed (2.0%).

2. BMI Categories: The largest group of participants fell within the normal weight category
(42.9%). Overweight individuals made up 37.2%. Obesity (Class 1) was reported by 11.5%, while
Obesity Class 2 and Obesity Class 3 were less common, comprising only 0.7% and 1.4%, respectively.
A small portion was classified as underweight (6.1%).

3. Medical History: The majority of patients had Diabetes Mellitus (Type 1 & 2) (57.1%). Arterial
hypertension and dyslipidemia were less common, with 12.9% and 14.3% of participants reporting
these conditions. Obesity affected 15.7% of the sample.

4. mHealth Apps Usage & Perception

- Frequency of Use: The majority of participants (66, or 40.00%) reported using the mHealth app
daily, indicating it had become an essential part of their routine. A smaller group (40, or
24.39%) used the app weekly, while 24 (14.63%) used it occasionally, and 17 (10.98%) used it
rarely. This suggested that the app was widely used by a core group, though there was
variability in usage frequency among the participants.

- User Experience & Accessibility: When asked about how easy it was to access and navigate
the app, most users found it user-friendly, with 115 (71.94%) selecting "easy." A small
proportion (7, or 4.35%) found the app difficult to use, while 25 (15.53%) were neutral about it.
This showed that the app's design was largely intuitive and easy to navigate for most
participants. As for overall satisfaction with the app’s performance, 130 users (81.39%) said
they were satisfied, while just 7 (4.35%) expressed dissatisfaction. This high satisfaction rate
indicated that the app generally met or exceeded users' expectations in terms of functionality.

- App Features: The most appreciated features of the app were reminders, chosen by 100
(63.29%) participants, and tracking features, selected by 47 (29.63%). This highlighted the app's
role in helping users stay on top of their health goals. When assessing the app's design, 96
(60.38%) rated it as "good," while 24 (15.38%) felt neutral, and only 2 (1.27%) thought the
design was poor. This suggested a strong overall appreciation for the app's aesthetic quality.

- User Feedback: Participants provided feedback on aspects they didn’t like about the app, with
102 (64.55%) mentioning the issue of excessive ads. Additionally, 25 (15.82%) raised concerns
about functional issues, and 20 (12.69%) wanted more features. While the app performed well
in many areas, addressing the ad-related complaints and expanding its features could further
improve the user experience.

- Health Impact & Effectiveness: When it came to the app’s positive influence on health, 130
(81.39%) users said it had made a positive impact. This indicated that the app was largely
successful in promoting better health management. Regarding specific health changes, 116
(73.42%) participants reported improvements in glucose levels, and 98 (62.02%) noticed a
change in their weight. Other areas of improvement included Hb A1C levels (50, or 31.65%),
LDL cholesterol (70, or 44.29%), and triglyceride levels (66, or 41.88%). Many users (113, or
71.31%) also saw better adherence to diet or nutritional recommendations, 94 (59.62%)
increased their physical activity, and 77 (48.71%) experienced improvements in mental health.
These findings demonstrated the broad, positive impact of the app on various health
indicators.

- Usefulness & Value: In terms of overall usefulness, 68 (43.28%) users agreed the app was
helpful for managing their health, while 30 (19.08%) were neutral, and 49 (31.21%) did not find
it useful. This suggested that while the app was beneficial for a substantial number of users, it
might not have met everyone’s needs equally. When asked about premium features, 105
(66.88%) users felt that they were worth the cost, while 42 (26.58%) did not find the premium
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features valuable. This indicated that premium features were generally appreciated by those
who opted to pay for them.

- Data Sharing & Security: Data security was a concern for 95 (60.38%) users, with many
expressing hesitation about sharing personal data through the app. Despite these concerns, 95
(60.38%) participants shared their app data with their doctors, which showed that the app had
been integrated into their healthcare management. Additionally, 95 (60.38%) users confirmed
that their doctors had either approved or recommended using the app, highlighting its
credibility and encouraging greater adoption.

Discussion

This study provided valuable insights into how users engaged with a mobile health (mHealth)
app, examining aspects such as frequency of use, user experience, health outcomes, and data sharing.
Additionally, it explored how user demographics influenced engagement with the app. By
comparing these findings to existing research, a clearer understanding of the broader trends in
mHealth adoption was achieved, particularly how user characteristics impacted health outcomes.

The demographic characteristics of the participants in this study mirrored trends found in other
mHealth research. The majority of participants (55.81%) were aged 25-40, which aligned with Gupta
et al. (2019), who identified this age group as the primary adopters of mHealth applications. Younger,
tech-savvy adults often embraced digital tools for managing their health. However, it was notable
that 24.39% of participants were aged 41-55, demonstrating a significant adoption rate among
middle-aged adults. This finding contrasted with studies such as Hamine et al. (2015), where
mHealth interventions tended to target younger demographics. This shift suggested that awareness
and interest in health technology were increasingly widespread across all age groups. In line with
previous research, most participants were employed (72.96%) and had at least some college education
(70.71%), supporting the idea that individuals with higher education and stable employment were
more likely to engage with health technologies [13].

Gender distribution in this study was also consistent with other mHealth research, with 62.35%
of participants identifying as female. Several studies also found that women were more likely to use
mobile health apps, particularly those related to wellness, fitness, and chronic disease management.
This gender imbalance was consistent with the broader trend and highlighted a potential area for
more targeted interventions to engage male users [14].

The study found that 40% of participants used the app daily, with a further 24.39% using it
weekly and 14.63% using it occasionally. This high frequency of use aligned with findings reporting
that frequent engagement with health apps correlated with greater health improvements, especially
for chronic conditions like diabetes [15]. While there was a core group of highly engaged users, others
tended to use the app less consistently. The variability in usage frequency suggested that tailored
strategies could help maintain consistent engagement, especially for those who used the app
intermittently. Personalizing the user experience, might have helped improve long-term app
retention.

Most participants (71.94%) found the app easy to navigate, with 81.39% expressing satisfaction
with its overall performance. These results aligned with research that emphasized that usability and
ease of navigation were key drivers of mHealth adoption. Similarly, other studies found that user
satisfaction was strongly linked to app usability, which was essential for long-term engagement. The
small percentage (4.35%) of users who struggled with navigation indicated that while the app was
generally user-friendly, there were opportunities to improve accessibility, particularly for those who
were less familiar with technology [16]. Baig suggested in his 2019 study that tutorials or personalized
onboarding processes could help address these concerns [17].

In terms of features, reminders were the most popular (63.29%), followed by tracking features
(29.63%). This was in line with Patel’s work, who found that goal-setting and tracking functions were
some of the most valued features in health apps [18]. These tools had been shown to effectively
motivate users to stay engaged with their health management tasks. Regarding the app’s design,
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60.38% of users rated it as "good," which was consistent with many studies that highlighted the
importance of aesthetically pleasing and intuitive design for enhancing user satisfaction and
engagement in mHealth apps. However, the dissatisfaction expressed by 64.55% of users regarding
excessive advertisements was a common issue in app-based health interventions. Gonzalez et al.
(2020) found that intrusive ads negatively affected the user experience and led to disengagement,
reinforcing the need to minimize ads and prioritize a smoother user interface [19].

The positive health impact of the app was evident, with improvements in key health metrics
such as glucose levels (73.42%), weight (62.02%), and adherence to dietary recommendations
(71.31%). These findings aligned with studies on the effectiveness of mHealth apps in managing
chronic conditions like diabetes. Some studies demonstrated that diabetes management apps
improved blood glucose levels and weight, while found that mHealth interventions helped users
adhere to healthy lifestyle practices, particularly when they included goal-setting and tracking
features [20,21]. These broad health improvements reported by users suggested that the app was
effective in promoting healthier behaviors. However, it was important to note that 31.21% of
participants did not find the app useful, which aligned with findings by Schoeppe, who found that
not all users benefited equally from mobile health interventions [22]. This variability reflected
differences in user motivation, baseline health status, or how well the app's features aligned with
their individual health goals.

Data security concerns were voiced by 60.38% of participants, aligning with findings that
identified privacy concerns as a major barrier to mHealth app adoption [23]. Despite these concerns,
the fact that 60.38% of participants shared their app data with their doctors reflected the growing
trend of integrating mHealth data into healthcare management, as observed in other studies [24].
Trust in the app's security and approval from healthcare providers were key factors in encouraging
data sharing. It was found that when users perceived their data as secure and their doctors
recommended the app, they were more likely to share health information. This suggested that the
app’s credibility and secure data protocols were essential for fostering trust and encouraging user
engagement [25].

Conclusion

Our study showed that mHealth apps were making a positive impact on users' health
management, particularly in boosting self-awareness, goal-setting, and motivation. Many of the
participants had chronic conditions like diabetes, obesity, and hypertension, which the app seemed
well-equipped to help manage.

The high levels of user satisfaction and engagement highlighted how effective the app was, but
there were still concerns about ads, data security, and the differences in how users experienced the
app. If these issues were addressed, developers could improve the app's usability and make it better
at meeting the needs of a wider range of users, which could lead to more consistent use and even
greater health benefits. The demographic breakdown also revealed that younger, educated, and
employed individuals were more likely to engage with the app. Reaching out to other age groups
and male users could help increase adoption across different segments.

All in all, our study found that mHealth apps are valuable tools for people managing chronic
health conditions, helping to motivate users and improve their health. Adding more features could
make the app even more useful and improve users' experiences.
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