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Abstract

Background: The incidence of obesity in the elderly in the UK is increasing raising a major public
health concern associated with comorbidities and costs of healthcare. However, given the
increasing role of mobile health (mHealth) applications in weight management, little research has
been conducted to date to evaluate their effectiveness for this purpose within an elderly population.
The purpose of this study was to investigate the effects of using mHealth monitoring applications
in the UK on both the related health outcomes and the directly related behaviour changes, usability,
and ethical concerns among elderly patients with obesity.

Methods: Systematic literature review design was used, where quantitative peer-reviewed studies
done from 2013 — 2023 were analysed. Databases such as PubMed, Scopus and CINAHL were
searched using predefined keywords. Inclusion criteria included studies of elderly users aged 60
and above using mobile application for weight management which showed measurable outcome
like BMI, behavioralchange, and user engagement. The data of 10 studies were critically appraised
and thematically synthesised into four major themes.

Results: mHealth interventions resulted in moderate, however, statistically substantial, BMI and
body weight decreases particularly for more than 12 weeks. Self-monitoring and dietary habits
improved, but overall engagement has to be maintained, and usability barriers found. Areas for
further research will be highlighted in the chapter, and the implications of the insights for policy
and practice discussed. There are obvious privacy concerns, with people not familiar with data
sharing policies, for the need of ethical transparency. Results from this study can be applied to
inform the design of future mHealth interventions, and the results from better, more engaging and
easier to use apps for elderly users.

Conclusion: The findings of this study suggest that mHealth applications can assist with obese
management of the elderly in the UK, provided their usability and privacy issues are resolved. This
leads to the need for age-appropriate app design and a better understanding of the data and more
longitudinal research.

Keywords: mHealth, obesity, elderly, mobile applications, digital health, BMI, self-management,
UK.
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1. Chapter 1: Introduction and Background
1.1 Introduction To the Topic

Mobile Health (mHealth) application tools have now come into play as an essential
modernisation factor for healthcare management systems, particularly regarding chronic diseases,
such as obesity. Through this, digitalised means of checking health metrics and delivering
customised advice on health to the individuals being monitored will facilitate behaviour change,
but the chronic disease problem among the elderly in the UK persists. According to Saglain et al.
(2021), it presents a potential for higher risk for cardiovascular diseases, diabetes, and decreased
mobility, with a potentially wide impact on quality of life and health care costs. Integrating
mHealth technology may present a novel intervention method against fighting obesity for this
population by improving exercise self-management and healthy eating behaviours, as highlighted
by Yang et al. (2022).

This systematic literature review (SLR) aims to explore the adoption of mobile health
monitoring applications regarding the management of obesity among UK older patients, including
the understanding of the performance and usability levels of mHealth applications among aged
individuals and, subsequently, determining the barriers this group encounters adopting digital
health-related interventions. The popularity of mHealth applications is not synonymous with the
effect they have on older populations that lack the ability to overcome cognitive barriers when
using such technologies. The SLR adds value to the extant literature by conceptualising the nature
of mHealth apps toward health outcomes enhancement and guiding the development of age-
friendly digital solutions in health.

1.2 Background and Current Context

Mobile health applications are one of the core digital healthcare aspects through which
various interventions are delivered towards improving health outcomes, particularly chronic
diseases such as obesity. Obesity is one of the main problems in public health in the UK, and since
the prevalence of obesity among adults was above 25% in 2022, the future years are also expected
to show an increase (Lingvay et al., 2024). In the elderly population, obesity worsens comorbidities
like type 2 diabetes, hypertension, and osteoarthritis, which increase healthcare costs and decrease
quality of life. Innovative strategies are needed to address obesity in this population, as traditional
approaches, such as in-person consultations and group interventions, are often hindered by issues
of access and adherence (Koca et al., 2024). The growing interest has, therefore, been witnessed
with mHealth applications for providing accessible, cost-effective, and personalised weight
management solutions.

The current use of mHealth in obesity management is both highly promising and still
limited. Some of these apps use technology to track physical activities, monitor intakes, give
feedback on progress, and have integrated wearable devices for full monitoring of health aspects
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(Rodriguez-Ledn et al., 2021). Studies demonstrate the effectiveness of mHealth in interventions
aimed at weight loss as well as sustainable behavioural changes; for example, Qin et al. (2022)
showed that users of weight management apps had a 5% higher decrease in Body Mass index
(BMI) than those receiving standard care. However, Aranha et al. (2021) argue that there is a
unique challenge with respect to usability with elderly patients. Older individuals generally have
low levels of digital literacy, reduced cognitive function, and physical decline, which all act as
barriers to the uptake and long-term use of mHealth technologies. Despite the mentioned
challenges, there is an increased recognition of the role of mHealth applications in the management
of obesity among the elderly.

The application of behavioural theories, such as those of Prochaska and DiClemente's
Transtheoretical Model, suggests that technology can be used to facilitate moving through various
stages involved in changing behaviour at the contemplation, preparation, and action levels (Del
Rio Szupszynski and de Avila, 2021). This has called for proper mHealth tools preparation in their
interventions with consideration of the steps that help prepare people for lifestyle habit changes,
which can lead to a gradual and, ultimately, sustainable lifestyle alteration. Another related theory
is Deci & Ryan's self-determination theory, which takes into consideration intrinsic motivation
and can be further enhanced by including real-time feedback and gamification elements present in
most mHealth applications (Tran et al., 2022). While these theories appear to promise bright
prospects, the practicality of the mHealth approach among elderly people presents a gap in its
design and accessibility. For instance, Jiang et al. (2024) argued that many popular health apps
have interfaces that are not friendly to ages, and their navigation and smaller text size will
discourage older patients from using these apps.

Similarly, Melchart et al. (2024) concluded that an important association in developing
evidence-based, patient-centred interventions for elderly patients is the specific wants and desires
of patients. This research found that patients are more likely to interact with applications that
feature interface simplification, voice commands, or the integration of support systems for families
or caregivers. Healthcare providers will be important in facilitating the integration of mHealth
applications. The available literature has indicated that the elderly is more likely to use and accept
digital technologies when healthcare providers endorse them and offer them support (Mace et al.,
2022). Training programs are needed that empower clinicians to enable their patients to utilise the
technologies properly. mHealth solutions ought to be evidence-based, user-centred, and compliant
with the different data privacy regulations, including the General Data Protection Regulation
(GDPR) in the UK (Mourby et al., 2021). All this can only be facilitated through partnerships with
healthcare providers, app developers, and policymakers.

Although mHealth applications have proven promising in fighting obesity, there is a
massive problem of digital exclusion. For instance, elderly individuals from disadvantaged
socioeconomic backgrounds do not own smartphones or have consistent internet access; therefore,
they are less likely to use such tools (Correa et al., 2021). It brings forth an ethical question on
equity in healthcare and a call for special efforts to reduce this gap. Digital literacy training, as
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well as access to subsidy programs on technological tools through community-based programs,
could be very important in guaranteeing inclusivity. Additionally, the efficient utilisation of
mHealth applications for obesity management requires that users stay engaged over the long term-
a task that continues to prove challenging across all ages. Li et al. (2022) concluded that the
average user tends to lose interest in an app after three months of use. Hence, developing methods
to promote user motivation over time is crucial. Some of the features that have been proven to
improve user retention include social networks for support, frequent updates, and compatibility
with wearable devices.

However, Wang et al. (2022) argue that these apps have to be tailored according to the
preferences as well as capacities of the elderly. The development of mHealth applications will
integrate with the UK government's strategy regarding the inclusion of digitised healthcare
services as well as preventive care. The NHS Long Term Plan (2019) underscores the use of digital
technologies to support self-management of chronic conditions and, subsequently, reduce the
burden on healthcare services (NHS, 2019). A practical application of this vision is the usage of
mHealth applications in managing obesity among older patients. These applications can create a
scalable response to an emergent public health issue. Overall, the research area concerning obesity
management among the elderly with regard to the applications of mHealth is promising yet
complex in nature.

1.3 Rationale For Research

The growing prevalence of obesity among geriatric patients in the UK, coupled with the
ever-increasing usage of mobile health (mHealth) applications, provides a key area for research.
While mHealth has shown efficacy in terms of promoting weight management among patients,
little is known about its impact on geriatric populations; geriatrics are often at a particular
disadvantage in terms of digital health technology adoption. This SLR seeks to study the mHealth
app's effects on the obesity management of elderly patients, using usability, engagement, and
health outcomes as considerations. This scope is defined as the elderly patients of the UK. The
study then acknowledges the variability in the accessibility of healthcare, technological literacy,
and cultural attitudes toward digital health interventions. However, there is a limitation due to the
restricted population for the study in younger age groups and secondary data sources that would
be published in research studies. This SLR will then inform the creation of age-friendly mHealth
solutions to support enhancing obesity management and digital inclusiveness in healthcare more
inclusively.



1.4 Research Question

How do mobile health applications influence obesity management among elderly patients in the
UK?

1.5 Research Aim

This SLR aims to discuss the role of mobile health applications amongst elderly patients For
Obesity in the UK.

1.6 Research Objectives
e To identify the challenges faced by elderly patients in obesity management in the UK.

e To evaluate the effectiveness of elderly patients using mobile health applications for
obesity management.

e Toassess the opportunities and barriers in using mobile health applications amongst elderly
patients for obesity management in the UK.

1.7 Chapter Summary

This chapter introduced the research topic in the form of exploring the roles of mobile
health applications in the management of obesity among the elderly population within the UK
context, discussing the importance of the issue, research aim, objectives, and question. The
chapter-built background information and created the rationale for conducting this study. Chapter
2 will explore the existing literature to discuss key research studies and theories on mHealth
applications and the management of obesity among the elderly.
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2. Chapter 2: Literature Review
2.1 Introduction to Literature Review Chapter

This chapter offers a review of the existing and academic scholarly literature relating to the
effect of mHealth monitoring applications for elderly patients dealing with obesity management
in the UK. The chapter will first discuss the challenges elderly patients face in dealing with obesity
and then evaluate how effective mHealth applications are at solving these problems. Finally, it
looks at the potential and the challenge of employing the mHealth application in the concerned
population. This SLR integrates critical findings synthesised for the assessment of existing
literature while pointing out a gap and hence providing an explicit reason for the study conducted.

2.2 Literature Review
2.2.1 Challenges Faced by Elderly Patients in Obesity Management in the UK

Obesity among older patients in the UK is an issue that has recently been emphasised by
studies. According to Public Health England, nearly 40% of adults aged 65 years and above are
obese or overweight, which reflects the growing proportion of obesity in this age group (GOV.UK,
2023). Such increased obesity rates make this a pressing public health problem because elderly
persons who are obese have numerous potential health complications associated with obesity, such
as heart disease, type 2 diabetes, and impairment in mobility. This increasing rate of obesity raises
the alarm regarding the long-term strain that it would be exerting on the healthcare system,
especially as the UK faces an ageing population. The findings of Buch et al. (2021) are a good
indication that obesity in the elderly significantly adds to the chronic disease burden that worsens
healthcare needs.

Physically, the other challenges involved in controlling obesity in elderly patients include
mobility impairments, which are often precipitated by excess body weight (Fanning et al., 2022).
Weight regulation for the older population becomes problematic because they are less muscular
and have reduced bone density, making it challenging for them to engage in physical activity.
Many elderly people also have chronic conditions, including arthritis and cardiovascular diseases,
which make it harder for them to exercise regularly. Palmer and Jensen (2022) argue that another
factor that contributes to obesity in older adults is the decrease in metabolic rate that comes with
ageing. It is much more challenging to lose weight since the body does not burn calories as quickly
when resting. Psychosocial issues are also major factors in obesity among the elderly. Research
indicates that elderly patients with obesity have a higher likelihood of developing depression and
anxiety primarily because of social discrimination and perceived loss of independence (von
Humboldt, 2022).

The problem of social isolation, which always accompanies ageing, can also compound the
feeling of loneliness, which makes it very difficult for old patients to continue with the will to lose
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weight. The psychological impact of obesity on the aged is an issue that is hardly considered in
standard weight management procedures; however, Wang et al. (2022) argue that it is quite crucial
in identifying why most elderly patients fail to shed excess pounds. From the perspective of a
healthcare system, the management of obesity in the elderly is very challenging. Many healthcare
providers are not trained, let alone equipped, with the skills and tools to deliver targeted obesity
interventions for older adults (Kim and Rockwood, 2024). Traditional weight loss programs, often
focusing on diet and exercise programs geared toward younger individuals, usually do not take
into consideration the distinct needs, both somatic and psychosocially, of elderly patients.
According to Mehl (2023), generalised method utilisation by the healthcare system has been
criticised in that it will not sufficiently solve the growing challenges of obesity in the elderly. In
addition, the availability of specialised care for obesity management, including dietitian or
bariatric specialist consultations, is limited in many regions.

2.2.2 Effectiveness of Mobile Health Applications for Obesity Management in Elderly
Patients

Mobile health (mHealth) applications are software that uses digital means to provide health
management via mobile phones, tablets, and other mobile devices. These apps can provide many
functionalities, including diet tracking, monitoring of physical activity, and health data analytics
(Wang et al., 2022). Through tracking the daily intake of food and exercise routines as well as
other vital signs, mHealth applications help individuals maintain healthier lifestyles and manage
chronic conditions such as obesity. Ashraf et al. (2024) argue that the general effectiveness of
mHealth on the management of chronic diseases contributes to apps in order to increase the
engagement of patients for treatment protocols in addition to generally raising adherence to health
outcomes. This application may provide a readily available and handy tool for obesity-related
chronic health issues through applying real-time feedback and personalised interventions (Kim,
2024).

Some of the related studies regarding its effectiveness among an obese elderly population,
for example, Fanning et al. (2022) conducted a randomised controlled trial to evaluate the
effectiveness of an application of mobile for older adults with obesity. The results found that the
average weight loss reported by the application users was at an average of 4.5 kg. Other
improvements in eating habits were improved vegetable consumption and reduced consumption
of high-calorie foods. Physical activity levels increased, and users said they walked and exercised
more frequently. Positive outcomes from this study raise the possibility of mHealth support for
elderly patients in managing their weight, especially considering that such patients face limitations
based on physical grounds in attending in-person consultations. Nevertheless, the sample size was
small (n = 50), and the follow-up was only six months, which limits the generalisability and long-
term applicability of the results.
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In the comparison of effectiveness between mHealth applications and conventional
methods for managing obesity, one finds a blend of pros and cons. Perhaps the biggest benefit of
mHealth over conventional approaches is that it is easier to access and apply. Sutton (2024) argues
that using mHealth applications offered older patients a flexible, continuous method to monitor
their health without needing repeated in-person consultation, which might be difficult logistically
for most older adults. The ability to give real-time feedback, track progress, and offer suggestions
for customised changes was able to increase engagement and motivation (Maier and Klotz, 2022).
Traditional methods of weight management through paper tracking or face-to-face consultations
typically did not feature personalised elements characteristic of mHealth applications and tended
to be less effective in terms of maintaining long-term patient engagement. However, Rahmillah et
al. (2023) argued that, though mHealth applications yielded positive short-term outcomes, their
efficacy declined over time. The patients of the study also described a pattern where usage tends
to drop down after the initial months of adoption, and here, user fatigue or proving too complicated
with technology might be happening.

2.2.3 Opportunities and Barriers to Using mHealth Applications Among Elderly Patients

Implementation of mHealth in the management of obesity among aged patients is full of
challenges, but it still holds a high number of opportunities. One key opportunity is how the
mHealth application can help through self-management processes that make self-tracking of diet,
physical activities, and more aspects of life much easier and feasible for geriatric patients. Mwangi
(2024) argued that chronic feedback, integrated with simple, easy-to-read reports of progress, will
greatly impact patients’ engagement regarding the application via mHealth towards obesity
conditions due to the better effects that occur in managing chronic diseases. This enables mHealth
tools to be accessed for health data and interventions with fewer face-to-face visitations, which is
a potential barrier to care for the elderly. Furthermore, the application can be used to give the
patient real-time, tailored health information and alerts. This will ensure that the patient complies
and has improved health behaviour (EI-Rashidy et al., 2021).

However, Wang et al. (2022) argued that mass use of the mHealth application is plagued
with many barriers for elderly patients. The main digital literacy is that most of them are not fluent
in smartphones and other technologies, making use of the application approach. Ramdowar et al.
(2024) contend that elderly patients experience challenges in using mHealth apps owing to a lack
of familiarity with technology. This results in lower adoption rates and disengagement. Another
barrier is the resistance to technology by patients, with many elderly patients showing disbelief
and less trust in the integration of digital tools for health management. Dowling et al. (2024) argued
that most elderly clients feel overwhelmed by technology or do not trust it, hence preferring an
old-fashioned approach to healthcare treatment. Several approaches have been suggested to
address these challenges. One approach is to develop user-friendly mHealth applications
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specifically designed for older adults, focusing on the presence of visual impairments or cognitive
decline.

According to Li and Luximon (2023), simplification of application design, larger fonts,
and easy navigation can enhance the usability of these tools among older adults. Educational
interventions in the form of training programs or workshops also enable overcoming the digital
literacy challenges (Choudhary and Bansal, 2022). Caregivers can facilitate the creation and
practice of using mHealth applications with their elderly patients. Such practice includes the
technical side but also a motivational factor. This recommendation based on the Social Cognitive
Theory advances this by indicating that learning and even behaviour change are socially influenced
and based on self-efficacy (Badura, 2023). This means that an active role from caregivers would
enhance confidence in one's ability to operate technology, which might positively contribute to
their more likely adoption and sustained usage. Nevertheless, Wang et al. (2022) argues that while
good designs and educational curricula are useful, they may have to be maintained in order to keep
the engagement levels high. In addition, not all older people have reliable internet or have a
smartphone. This would limit the elderly group's ability to use these mHealth applications.
Ensuring that technology is accessible equitably and promoting continuous support for users
among older people is critical to fully exploiting the potential of mHealth in obesity management
(Wang et al., 2022).

2.2.4 Gaps in the Literature and Research Implications

Despite the growing number of literatures concerning mobile health applications in the
management of obesity for elderly patients, there is still a considerable gap that remains, which
reduces the full capacity of these interventions. One critical gap in long-term studies is the
persistence of the effect of mHealth applications. As indicated by Zainal et al. (2024), while short-
term studies have produced impressive results, the evidence remains weak on the continuation of
such benefits over time. Moreover, most of the current studies fail to consider the cost-
effectiveness of mHealth interventions, which is a significant factor for healthcare systems that
aim to scale up the adoption of these technologies (Hengst et al., 2023).

The other gap is the underemphasis on culturally adapted mHealth solutions. The UK
elderly population consists of diverse groups, and mHealth applications ignore cultural differences
in health behaviours, preferences, and attitudes towards technology (Alam and Khanum, 2022).
More comprehensive long-term research seems necessary to appraise the economic impact, time
efficacy, and cultural acceptability of mHealth applications for controlling obesity in ageing
patients. Meeting such gaps calls for the generation of more useful mHealth-based interventions
for healthy lifestyles among old people in Britain.
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2.3 Chapter Summary

This chapter discusses existing literature related to challenges facing older patients during
the management of obesity, the efficacy of mHealth applications, opportunities associated with
mHealth applications, and barriers hindering the applications' usage. Important gaps exist within
the existing literature regarding the effectiveness and cost-effectiveness of interventions over
longer time frames for using mHealth. These will form a premise of discussion within subsequent
chapters. Chapter 3 will describe the research methodology used for this study to determine how
mHealth applications influence elderly patients' management of obesity in the UK.
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3. Chapter 3: Research Methodology
3.1 Introduction

Chapter 3 shows the method used in this research for an SLR. The purpose of undertaking
the SLR is given, and the whole search strategy process is explained, leading to the proper studies
to review. Chapter 3 then offers details on what inclusion and exclusion criteria were adopted for
selection purposes, sources, keywords, and any other terms employed during the process. Finally,
it details the ethical concerns that guided the choice of literature and then proceeds to elaborate
upon the selection process that the study employed, involving a PRISMA flow chart to represent
results.

3.2 Systematic Literature Review

A SLR is a structured and methodical procedure for collecting, appraising, and
summarising existing literature related to a particular area of research (Van Dinter et al., 2021).
An SLR aims to present the existing best knowledge to date with such clarity that results can be
reproduced and with a warranty that no relevant studies are omitted. Clear research questions
should be specified alongside inclusion and exclusion criteria with the systemic search of
respective databases with study relevance followed by selection based on predefined criteria
studies in SLR (Mohamed Shaffril et al., 2021).

The process starts with extracting analysed data from selected studies for critical review
before performing statistical analysis with Excel to determine central measures and dispersion stats
and produce graphical representations. Here, the research is intended to come up with high-quality
studies and portray results by identifying patterns, gaps, and implications for further research. An
SLR summarises not only existing evidence but also gives an impression of the effectiveness of
interventions; it highlights research gaps and further guides studies into the same field (Bettany-
Saltikov et al., 2024). An SLR summarises the evidence and provides insight into what
interventions work, shows there is a gap in research areas often missing from previous studies, and
helps in building topics for future studies.

3.3 Search Strategy

A search strategy in research is critical to ensure that the search for relevant studies is
achieved through a holistic, impartial, and systematic approach. The criticisms about search
strategies often revolve around the nature of how significant studies could be omitted due to
ambiguous search terms or restrictive criteria (Page et al., 2021). This SLR implemented a very
robust search strategy that accommodated the databases provided by PubMed, Scopus, and Google
Scholar. Key terms were selected that would cover some of the crucial concepts, which included
"mHealth applications,” "obesity," and "elderly patients.” In this case, a PEO approach was used
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rather than PICO because the type of research question asked is a better fit. PEO is most relevant
because it considers the way exposure, that is, mHealth apps, affects outcomes, namely, obesity
management in a targeted population, in this case, elderly patients. This enables the exploration of
the link between the use of mHealth and obesity management outcomes among elderly patients.
The search was limited to articles between 2013 and 2023, which ensures that the results relate to
the most current developments of mHealth technologies and their usage for elderly populations.

3.4 Search Terms

Search terms are the words or phrases used in a research search strategy to find relevant
studies in databases. In general, they are essential since they define the scope of the search and
allow retrieval of all relevant studies available for review (Foo et al., 2021). The use of synonyms
is mainly important because varied terminologies are used to describe the same concepts by
different studies. Using synonyms ensures a more detailed search and limits the chances of missing
relevant research. For instance, the words “elderly,” "older adults,” and "senior citizens™ would all
be referring to the same population but using different wording. In achieving an integrated search
strategy, the PEO framework was adopted as compared to PICO. PICO (Population, Intervention,
Control, Group) is usually used for gquantitative research design with primary data collection
approach. However, considering the secondary nature of current SLR which involves gathering
sources from databases, PEO is best suited. The framework is utilised in studies whose main
objective revolves around the interaction of a certain population and intervention, and in this case,
would be useful for discussing the influence of mHealth applications on the management of obese
elderly patients (Saifan and Obeidat, 2021). This PEO approach allowed the establishment of a
clear and focused question for the search and structured the process by splitting it into three key
components:

Table 1: PICO

Component | Description

Population | Elderly patients (aged 60+), particularly those in the UK, experience obesity-
related health issues.

Exposure mHealth applications, such as apps for diet tracking, physical activity monitoring,
and health data analytics.

Outcome Obesity management outcomes, including weight loss, improved dietary habits,
increased physical activity, and overall health improvements.

Using the PEO framework, the search question developed was: "What is the effectiveness of mobile
health applications for obesity management among elderly patients in the UK?"
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The three database sources included PubMed Scopus and Google Scholar. Boolean
operators correlating synonyms for each PEO component were incorporated into the search terms.
The search terms included "AND" and "OR" Boolean operators that produced an all-inclusive
search of relevant information. PEO components consisted of groups of synonymous terms
connected by OR operators to expand the database. The search terms of the study are put in other
databases to identify relevant literature appropriate to the stand of such a database. A predefined
set of checklists serves to identify studies which satisfy the inclusion and exclusion conditions
before the research systematically classify the chosen studies in a master Excel database for
subsequent statistical evaluation.

3.5 Key Words

Keywords are the specific phrases or terms used in the search in a database to refer to
relevant literature. They are essential for narrowing down the search to the most relevant studies,
thereby ensuring effective results. Main keywords used in the study were “mobile health
applications”, “mHealth", “elderly” “obesity”, “weight loss” and “health outcomes”. The precise
selection of keywords allowed researchers to obtain relevant research articles from the database.

3.6 Data Base

Research success depends on the database choice because each database operates with its
own unique list of journals and articles. Research validity and reliability increases together with
bias reduction when studies utilise multiple databases (Page et al., 2021). Point-of-care research
requires multiple databases alongside specific index methods and search requirements which
enable researchers to find suitable scholarly and peer-reviewed materials. Database platform
diversity helps researchers to avoid study omission because indexing strategies differ across
different databases. This SLR utilised PubMed as well as Scopus and Google Scholar and
ScienceDirect as its database sources. Research discovers suitable materials for systematic reviews
because these databases provide access to peer-reviewed medical journals in health and medicine
fields along with social sciences.

3.7 Inclusion/Exclusion Criteria

Systematic review study selection depends on the inclusion and exclusion criteria, which
allow researchers to accept studies that are relevant and of high quality while rejecting irrelevant
ones. A research paper requires criteria to maintain focus and achieve valid results for consistent
comparison (Hiebl, 2023). The inclusion criteria restrict which studies get included by their study
design, participant characteristics, and geographic location. Research studies that do not fulfil the
established standards become excluded through the criteria. When research criteria are transparent,
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they make studies easy to reproduce and minimise bias because they evaluate only essential
studies.

3.8 Search Results

The search for relevant studies in the databases produced a total of 100 records. After
removing the duplicates, 40 remained for further screening. These were assessed for relevance
according to the inclusion and exclusion criteria described earlier. A total of 30 records were
excluded because they failed to meet the predefined criteria; these include not being related to the
topic, not targeting elderly patients, and lack of relevance to the management of obesity using
mHealth applications. The remaining 30 full-text articles were reviewed to determine whether they
met the requirements of the study in achieving its research aim. Among them, 20 articles were
excluded for the following reasons: methodological issues, inadequate data, and being outside the
study's time frame. Ten research studies fulfilled the complete set of requirements for inclusion
hence becoming part of the systematic review examination. A descriptive analysis spreadsheet
contained all study information for comparison using variables that included age, sample size,
gender, BMI, waist circumference and weight change.

The SLR used the PRISMA flow chart to conduct study selection and exclusion which
demonstrates a graphical representation of study identification and screening and eligibility
assessment as well as inclusion. The system provides clear transparency and reproducibility
because it explains all selection decisions step by step and displays the PRISMA chart used in the
study. A thorough review procedure eliminated subjective and inconsistent practices that occurred
during study selection (Karunarathna et al., 2024). The SLR of mobile health applications for
elderly obesity management relies on the 10 studies that were included. The PRISMA flow chart
below demonstrates in detail the sequence of actions and decisions used for study selection.
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Records identified through database searching (n = 100)

l

Records after duplicates removed (n = 40)
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Records screened (n = 60)

!

Records excluded (n=30)

l

Full-text articles assessed for eligibility (n = 30)

l

Full-text articles excluded, with reasons (n = 20)

|

Studies that meet the inclusion criteria (n=10)

[Included} [ Eligibility ] [ Screening ] [ Identification ]

Figure 1: PRISMA

3.9 Ethical Consideration

The guidelines of ethical research serve two main objectives which protect participant
rights alongside securing research integrity and building trust in scientific methods (Drolet et al.,
2023). Ethical standards became the primary factor when selecting literature for this review. The
analysed studies appeared in respected academic journals since they underwent proper institutional
review board authorisation procedures. The review confirms ethical research practices because
studies incorporated the fundamental principles of consent protections, confidential data handling
and vulnerable subject safety measures. The ethical framework for research validity and reliability
comes from the perspective of ethical integrity (Levitt et al., 2021).

3.10 Chapter Summary

The chapter demonstrated the procedures necessary to execute a SLR. The first section of
this chapter describes the PEO search strategy, which uses appropriate databases and is followed
with details on inclusion criteria and ethical considerations along with keywords. The assessment
process for study selection can be seen in a PRISMA flow chart, and the search findings are
presented. The research approach for study selection received its basic structure in this chapter
through the development of an organised system. The upcoming section of this work will
thoroughly analyse and merge the gathered data from the selected literature review.
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4. Chapter 4: Data Evaluation
4.1 Introduction to Chapter

The quantitative evaluation examined the effects of mobile health applications on obesity
management with UK elderly patients in this review. The analysis relied on statistical data from
selected studies for effective intervention evaluations combined with descriptive statistics on
demographic data and BMI, waist circumference and weight change through Excel spreadsheet
functions for means, standard deviations, medians and chart visualisation. The research evaluates
both how patients use mobile health applications and their adherence rates and explores overall
patient input regarding mobile health equipment. The current analysis explores recurring patterns,
as well as studies weaknesses and control inconsistencies from the literature review, in order to
create a systematic synthesis of mobile health intervention effects on obesity care delivery for
elderly populations.

4.2 Data Extraction

The systematic process of data extraction allows researchers to retrieve essential points
from chosen studies to enable both analytic structure and synthesis (Page et al., 2021). The set
procedure for data extraction maintains precise information retrieval through established
standardised formats. The systematic extraction process gathers essential information about
research design sample sizes and demographic data as well as intervention period and types and
key outcomes that measure obesity management through weight loss and BMI change and
application compliance. Research effectiveness is shown by mean difference measurements and
p-values through established statistical data points which utilise confidence intervals. The analysis
included descriptive statistical calculations of range and variance and median to study distribution
patterns across the studies.

4.3 Brief Introduction to Critical Appraisal and Paper Quality Assessment

The critical appraisal process demands researchers to verify research reliability and
robustness and effectiveness in answering specific questions (Tod et al., 2022). The evaluation
methodology operates in parallel to pick the most credible evidence that upholds results then
reduces bias for better outcome credibility. Joanna Briggs Institute (JBI) provides evaluation tools
through which studies of randomised controlled trials and observational research get analysed
during the review process in quantitative studies. The JBI tools represent superior assessment
templates over CASP and PRISMA tools because they enable researchers to assess both the
internal validity and practical worth of research studies (Mrklas et al., 2023). These tools allow
proper analyses when used in combination with defined research boundaries and precise
measurement strategy tracking for generating robust evaluation results. The JBI standardised
evaluation criteria work to bring together strong methodological studies for the review process,
which boosts the reliability of findings regarding mobile health solutions specific to elderly
patients with obesity.
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5. Was grey
literature
(unpublished
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reports,
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minimise
publication
bias?

6. Were the
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and
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applied?
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4.4 Evaluation of Quantitative Studies
4.4.1 Introduction to Critical Appraisal of Quantitative Studies

SLR’s depend on critical appraisal because it supports the inclusion of quality sources
which improves both reliability and reduces bias in results (Tod et al., 2022). Research utilises
critical appraisal tools from Joanna Briggs Institute because these tools exist specifically to
evaluate the methodological quality of quantitative study designs that include randomised
controlled trials (RCTs), cohort studies, and cross-sectional surveys. JBI stood superior to CASP
and Cochrane Risk of Bias tools for this analysis because it includes thorough domain-specific
checklists that evaluate various research quality factors from sampling to statistics and intervention
reliability and practice suitability (Stone et al., 2023).

The SLR examines 10 quantitative studies through detailed critical assessment methods to
validate only strong and scientifically sound research which evaluates mobile health applications
for obesity management among elderly patients in the UK. The research included cross-sectional
surveys (Chowdhury et al., 2023; Liu et al., 2019) in addition to RCTs (Bennett et al., 2018;
Villareal et al., 2017; Santos et al., 2024), cohort studies (Batsis et al., 2021) along with systematic
reviews (Dounavi and Tsoumani, 2019). JBI's appraisal criteria was used to evaluate each of the
selected studies (As presented in Appendix). This structured evaluation enables the review to
present research findings that stem from methodologically strong studies, which strengthens the
existing evidence about mobile health applications' role in the management of elderly patient
obesity.

25



4.4.2 Study Designs and Methodological Appropriateness

Quantitative research in healthcare remains essential because it enables documented proof
of intervention effectiveness through quantitative data analysis of mobile health applications that
assist obesity management. Through objective data collection, researchers can assess weight loss
achievements along with BMI reduction effectiveness, user adherence statistics, and participation
levels (Grady et al., 2023). A review exclusively examines quantitative research since it uses real
numerical data instead of interpretation of opinions. The empirical data obtained from quantitative
research creates valid evidence about mobile health applications which makes it the choice method
for evaluating health interventions according to Grundy (2022). Quantitative assessment designs
featured in all ten studied research reports serve to evaluate mobile health app effects that align
with their research aims.

Studies of Chowdhury et al. (2023), Liu et al. (2019), Ufholz and Werner (2023) offer
information about user participation and the opinions of healthcare experts. The weight loss
tracking in intervention versus control groups presented in three randomised controlled trials by
Bennett et al. (2018) and Villareal et al. (2017) and Santos et al. (2024) serves to prove causality.
Batsis et al. (2021) together with Siriwoen et al. (2018) evaluate the effects of mobile health
interventions on obesity management through lengthy observation periods. According to Dounavi
and Tsoumani (2019) a systematic review examined mobile health interventions through the
analysis of numerous study outcomes. Multiple research methods work together to establish a
complete analysis of mobile health applications regarding their practical usability and their effect
on obesity treatment for elderly patients within UK healthcare facilities.

4.4.3 Critical Evaluation of Article 1: Chowdhury et al. (2023)

A cross-sectional survey by Chowdhury et al. (2023) investigated patient-age variations
when using mobile health applications (mHealth apps) in addition to healthcare professional
recommendation behaviours regarding these digital tools. Population statistics through this design
show trends, yet the approach does not allow researchers to make causal conclusions (Chowdhury
et al., 2023). The research selected 2,000 UK adults with a focus on elderly patients (=65 years
old) to improve study applicability. Detailed health information about obesity levels and
comorbidities is needed to make this study relevant for obesity-specific interventions (Grundy,
2022). The research indicated that elderly individuals (OR = 0.39 for >65 years) showed less
interest in mHealth apps but still exhibited acceptance at a rate of 52%. The study revealed an
important discrepancy between senior citizens' willingness to use mHealth apps and healthcare
provider recommendations because elderly adults received guidance about these apps at less than
4% of the rate that younger participants did at 33.8%. The research demonstrates an unutilised
chance to enhance mHealth app adoption for senior citizens through its absence of an intervention
protocol, which impacts the evaluation capabilities of genuine app performance. Although its
research limitations are notable the study contributes essential knowledge about healthcare access
inequalities which makes it appropriate for this SLR analysis.
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4.4.4 Critical Evaluation of Article 2: Liu et al. (2019)

The evaluation of two mobile health (mHealth) app prototypes through a randomised
controlled trial (RCT) examined their accuracy and operational efficiency, according to Liu et al.
(2019). The RCT design stands as an optimal method for intervention assessment because it blocks
out bias while creating strong causal relationships. A main limitation of this study arises from its
restricted sample size (n = 105), which comprises older (n=35) and younger (n=70) adult
participants and reduces broader application to older obese patients. Obesity management
applications become less usable because the research lacks data about participants' BMI values.
Research examined two app layout types through testing input precision that surpassed 98% and
time efficiency which demonstrated statistical significance (P < .05) for 11 out of 12 evaluated
measurements.

The self-chosen tab app produced faster data entry speed, but its users exhibited a
behavioural pattern of missing food attributes during data entry. The research analysed short-term
usability rather than long-term participation rates or weight management results that represent core
elements for obesity management programs (Milne-Ives et al., 2024). The researchers investigated
dietary tracking usability among older adults using mobile health services in mHealth obesity
management, which makes this study relevant to the SLR. The research faces constraints in its
ability to apply its findings directly to monitor long-term health because it used a small and
homogenous participant population along with omitted clinical obesity metrics.

4.4.5 Critical Evaluation of Article 3: Ufholz and Werner (2023)

Ufholz and Werner (2023) systematised a review of mobile weight loss apps which
measured their success in caring for adults who carried extra weight according to BMI criteria
(BMI > 25 kg/m2 or > 23 kg/m? for Asian populations). Systematic reviews create a complete
amalgamation of existing research evidence, although their credibility depends on how well the
integrated studies are assessed (Page et al., 2021). The research strengthened its methodological
strength by excluding non-data-driven studies and commentaries and protocols from inclusion.
The diversity of features across studied mobile apps makes comparing study results challenging,
so researchers cannot identify which app features lead to weight loss. The review demonstrated
that mHealth applications show matched or superior results in weight loss programs compared to
standard methods by implementing self-tracking and behavioural change techniques.

Follow-up information that extends beyond the study period would increase our trust in the
app's effectiveness over the long term. Generalisations become less valid because few study
participants belong to older adult and minority racial groups or come from lower-income
backgrounds. Research limitations emerge when researchers depend on published studies because
positive outcomes tend to be over-reported in this context (Fisher et al., 2022). The study's
inclusion provides a wide view of the effectiveness of weight loss apps in mHealth applications
while showing relative comparisons. The research uses different intervention specifications and
research methodologies, which reduce its utility in obesity treatment programs for elderly patients.
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4.4.6 Critical Evaluation of Article 4: Bennett et al., (2018)

The randomised controlled trial (RCT) conducted a 12-month digital weight management
study (Track) among individuals from disadvantaged socioeconomic groups who had obesity and
hypertension, diabetes, and hyperlipidaemia comorbidities. RCTs maintain their status as the
standard for intervention assessment yet have results which depend on proper research design and
execution. The study utilised an ample participant pool of 351 individuals within a specific age
range of 21-65 years but fell short in terms of ethnic and geographic diversity, which might affect
overall study applicability. Self-tracking through mobile apps, clinician reports, and dietitian
guidance made up the intervention program. The participants experienced statistically significant
weight loss of -4.4 kg at 6 months (p<0.001), which persisted at 12 months to -3.8 kg (p<0.001).
Weight loss outcomes are directly linked to participant engagement levels because adherence
constitutes a vital element. The positive effects of self-monitoring compliance encountered
interruptions, as reported by Doucette et al. (2021). The researchers included this practical study
because it evaluated an integrated digital obesity intervention performed in primary care. The final
impact of this intervention on weight management within high-risk groups cannot be determined
because of the brief study period and absence of long-term assessment.

4.4.7 Critical Evaluation of Article 5: Villareal et al., (2017)

The randomised controlled trial (RCT) analysed 160 obese older adults to understand how
different exercise regimens influenced frailty because this group faces a high risk for sarcopenia
and osteopenia during weight loss. The robust testing method of RCTs shows limitations in its
application to elderly populations with multiple health conditions because external validity
remains uncertain. The study data showed that exercise combinations, which included aerobic and
resistance activities, produced the biggest effect on physical performance improvement (21%
increase, P=0.01). At the same time, all exercise groups achieved 9% weight loss. Many strong
research points emerge in this study, such as high participant retention (141 subjects finished)
alongside precise measurement methods, although several weaknesses also appear. The reported
musculoskeletal injuries indicate omitted safety risks within structured intervention programs
(Bullock et al., 2023). The study did not investigate established bone mineral density and lean
mass changes between groups, although these data exist when considering long-term
musculoskeletal risks. The study showcases essential weight management strategies for elderly
groups, yet its conclusions cannot easily be applied to less structured environments where exercise
adherence is decreased. The study does not provide enough information about functional outcomes
beyond its immediate follow-up period.

4.4.8 Critical Evaluation of Article 6: Siriwoen et al., (2018)

Siriwoen et al. (2018) examined an mHealth-based weight management program using
quasi-experimental research with one-group pre-test and post-test methodology. The impact of
intervention effectiveness in quasi-experimental designs remains uncertain because they lack
control groups (Yang et al., 2022). This examination studied 38 female working adults across the
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age range of 25-52 who weighed more than normal body mass (BMI) standards. The 12-week
intervention produced important weight reductions (P = .008) and waist circumference reduction
(P <.001), together with better self-efficacy and dietary habits. Selection bias affects the research
because the volunteers self-selected for the study and showed readiness to act, which may have
positively influenced the experimental outcomes. The study lacked detailed explanations about
mHealth features, which hindered the ability to reproduce the findings. A brief follow-up length
prevents an assessment of sustaining weight achievement beyond the study period. The study
remains useful for mHealth intervention research involving working-age women, yet new
controlled research should validate the results.

4.4.9 Critical Evaluation of Article 7: Dounavi and Tsoumani (2019)

Dounavi and Tsoumani (2019) performed a SLR on mobile health (mHealth) applications
in weight management through their analysis. The inclusion of studies between 2012 and 2017
without rationale may eliminate newer advancements from synthesis because of the systematic
review format (Page et al., 2021). Throughout the 39-study review, there is insufficient data
regarding participant characteristics and sample size uniformity, which hinders the cross-
examination of study findings. Self-monitoring emerges as a significant factor according to the
research for both adherence and weight loss, but the study fails to establish which features in
mobile applications lead to superior effectiveness. The researchers assessed the quality of the
randomised controlled trials, which showed divergences in research standards throughout the
assessment. Such findings fail to achieve conclusive status because they lack a meta-analysis. The
review remains part of this research because it conducts a wide examination of mHealth techniques
alongside user involvement and use consistency despite its methodological constraints.

4.4.10 Critical Evaluation of Article 8: Santos et al., (2024)

A randomised clinical trial by Santos et al. (2024) studied how mobile health (mHealth)
technology helps elderly overweight/obese individuals change their behaviour. The study included
41 participants. Test Case research remains the top standard evaluation method yet its small
participant count decreases measurement capability and hinders the application of study results
(Alrida et al., 2024). Santos et al. (2024) performed a strong comparison between mHealth-
supported group psychotherapy, traditional group therapy and individual psychotherapy but found
no meaningful distinctions between mHealth-supported and traditional therapy, thus raising doubts
about the unigue contribution that digital tools provide in this arena. The research lacks
quantitative data about user engagement with the app or participant adherence rates, together with
details about key intervention mechanics essential for measuring health effects. The research
findings demonstrate important value by testing the idea that technology provides enhanced
outcomes, thus emphasising the importance of developing optimised digital platforms for senior
citizen intervention needs. The research provides valuable insight into mHealth's restricted
capabilities for behavioural treatment, so it is included in this analysis.

4.4.11 Critical Evaluation of Article 9: Batis et al. (2021)
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Batis et al. (2021) performed non-randomised single-arm research to determine the
feasibility of technology-based weight management for obese older adults living in rural areas.
The implementation of Fitbit and video conferencing for remote behavioural physical therapy
demonstrates digital health innovation, but the research cannot establish effective intervention
outcomes because of the absence of a control group. The study's results are affected by its small
sample (n=53) and 17% subject dropout rate, which decreases the general applicability, especially
since rural individuals typically experience elevated telehealth study attrition linked to digital
literacy barriers (Burrows, 2024). Although limited by some factors, the study shows promising
results with 81.7% Fitbit adherence and statistically meaningful weight reduction (4.7% decrease,
p<0.001) and functional outcomes. The study demonstrates that technology can successfully
address accessibility issues for weight management programs aimed at older adults, thus making
it an important addition to digital obesity intervention research for underserved populations.

4.4.12 Critical Evaluation of Article 10: Bughin et al., (2021)

Bughin et al. (2021) executed an RCT which studied a telerehabilitation (TR) obesity
management system versus traditional care for twelve weeks. The study design establishes good
internal validity, yet a small sample of 50 participants diminishes statistical power, which increases
the chance of Type Il errors, according to Sturman et al. (2022). The results suggest TR fails to
prove superior to standard care in fat mass reduction (P=.48), although it showed improvement in
waist-to-hip ratio (P=.07) and physical quality of life (P=.005). Study results indicate that patients
maintained their participation at a rate of 95% yet failed to address how participants continued
their use over extended periods, which would be essential for obesity treatment. The strong
evaluation of exercise capacity together with metabolic parameters improves the study, but its brief
timeline and narrow implementation barriers hinder its practical utility. The article positions itself
among our analysis because it reveals significant findings about TR feasibility together with
patient satisfaction levels alongside potential QOL improvements without showing decreased fat
mass. Additional studies need to examine both prolonged results and different population groups
in order to determine whether Total Rehabilitation serves as a sustainable weight management
approach.

4.5 Chapter Summary

This chapter evaluated quantitative mHealth studies which focus on elderly obesity
treatment through detailed methodological and finding and limitation analyses. The research
quality assessment employed Joanna Briggs Institute (JBI) to access the studies. The evaluation
process stemmed from systematic methods to achieve both positive and negative assessments.
Multiple key findings arose in this review regarding intervention success rates user participation
levels and the evaluation problems that shaped the evidence basis for mHealth weight
management.
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5. Chapter 5: Data Analysis and Synthesis
5.1 Introduction to Chapter

The quantitative data analysis and synthesis of the selected quantitative studies conducted to
investigate the effect of mobile health (mHealth) monitoring applications on obesity management
of elderly patients in the UK are presented in this chapter. It uses a systematic approach to assessing
the findings of studies in terms of essential outcomes like how well study participants lose weight,
how active they become, what percentage of them adhere to the program, and what changes they
experience in health. Trends, inconsistencies and limitations of the statistical findings are
compared and synthesised. Methodological assessment was generated through the application of
methods employing descriptive analysis including demographic profiling, measures of central
tendency and dispersion and visual data display (charts and histogram, and tables) employing the
JBI Critical Appraisal Checklist that helped in producing reliable observations and patterns.
Finally, the data are interpreted by means of patterns to enable evidence-based insights into
healthcare policy and practice.

5.2 Descriptive Analysis

The qualitative method used for identifying, analyzing, and reporting patterns within data is
thematic analysis. If the technique is applied to secondary data to conduct a systematic literature
review (SLR), it is called a descriptive synthesis (Squires, 2023). It is primarily qualitative but can
also be used in gquantitative research through the identification of recurrent finding in statistical
outcomes, intervention outcomes, and methodological approaches such that meaning beyond
numeric results can be inferred.

5.3 Data Analysis Tool

This data was analyzed using descriptive statistical methods to summarize the key patterns.
Central tendencies (mean, median, and mode) and dispersion (standard deviation and range) were
used by research investigators of study patterns. Along with percentages, the frequency
distributions, with the help of the systematic categories for response data, created (Byrne, 2022).
Charts and histograms were also used as visual support for important result displaying. This
allowed research to structure the organization of their synthesis of qualitative and quantitative data
and increased data reliability and comparability. Its data arrangement process made analysis
method save consistent and coherent interpretations.
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5.4 Characteristics of The Identified Studies

This systematic literature review included 10 studies, including three based on the results in
the United States (Bennett et al., 2018; Ufholz and Werner, 2023; Batsis et al., 2021; Villareal et
al., 2017), two from the United Kingdom (Chowdhury et al., 2023; Dounavi and Tsoumani, 2019),
each from one Thai (Siriwoen et al., 2018), Taiwanese (Liu et al., 2019), and France (Bughin et
al., 2021). Based on these studies, the study has delivered a geographically diverse view of mobile
health interventions for obesity management in the elderly. Mobile health applications can be
applied to understand the effectiveness of the same better because of variations in the healthcare
system, study population, and strategy of intervention. Data extraction tables, showing complete
information about the properties of each study, are included in each study, in which are described
details of sample size, methodology, intervention design, main outcome measures and participant
statistics.
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5.5 Data Extracted From Studies

Study Sample Size | Population/Demographics | Intervention Type | Key Measures Main Results
Liu et al |105 (53 self- | Adults (18-29 & 55-73), | Dietary recording | Accuracy, response | Accuracy >97% for
(2019) tab, 52 list) 66.7% female apps (2 types) time, age, gender, | both apps; faster with
BMI self-tab
Chowdhury et | 2000 UK adults, 23% aged 65+, | Health app usage & | Age, usage rates, | Usage | with age;
al. (2023) 51.5% female willingness recommendation, 52% of 65+ willing
odds ratios but rarely
recommended apps
Ufholz and | Multiple Mixed — mostly adults Weight loss apps | Effectiveness Apps effective, esp.
Werner (2023) | (Review) (review) across trials when integrated; lack
of data for older users
Villareal et al. | 160 Obese older adults Aerobic, resistance, | Physical function, | Combined group 1

(2017)

combo training +
diet

bone/muscle mass,
BMD

performance by 21%;
all better than control

Bennett et al.
(2018)

351 (176 intv.,
175 control)

Adults (21-65) w/ obesity +
chronic disease

App, smart scale,
provider counseling

Weight loss at 6/12
months

—-3.8kg at 12 mo.;
40% lost >5%
baseline weight

Bughin et al.
(2021)

50

Adults w/ BMI >30

Telerehabilitation
for 12 weeks

Fat mass, body
comp, QOL,
adherence

1T QOL, | sedentary
time; 95% adherence;
not sig. | fat mass
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Siriwoen et al. | 38 Overweight/obese working | mHealth + behavior | Weight, waist | Wt | from 72.2 —
(2020) women (25-52) program (12 weeks) | circumference, 71.4kg, WC | 92.1 —
behaviors 87.8cm, P <.001

Santos et al. |41 (33 | Elderly (mostly women, | App +  Group | BMI, WC, PAM, | BMI | from 32.3 —

(2022) completed) 60-70, low income/edu) Therapy vs control | GDS, GAI 31.7, WC | 103.4 —
101.8; 1 PAM, but
app UX poor

Batsis et al. |53 (82% | Rural older adults w/|6-mo  tech-based | BMI, WC, 6-min|—4.6 kg (-4.7%), 1

(2021) female, 73 y/o | obesity program (Fitbit + | walk, sit-to-stand walk 42m, 1 sit-to-

avg)

VC)

stand; 81.7%
use

Fitbit
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5.6 Descriptive Summary Tables

An important descriptive statistical evaluation of participant and intervention variables derived from 10 studies included in the review
was performed. The variables involved in study participants were documented with information on sample sizes, age and gender and
body mass index (BMI), waist circumference (WC) measurements and weight. Mean and median and mode, along with dispersion
metric of standard deviation and variance and range, together with bar charts and histograms were used to pick the central tendencies
and detect patterns and variations. Descriptive data analysis provides better understanding of health effects and ensures participant
compliance across studies and helps one in creating visual representations of research characteristics and treatment results.

Sample Size Mean Age %Female MeanBMI_Befor MeanBMI_Aft WC_Before WC_After Weight Before Weight After QOL Before QOL After
e er

Mean 348.75 Mean 50.92 Mean 74.2 Mean 34.4 Mean 317 Mean 77.985 Mean 63.51 Mean 85 Mean 82.3 Mean 50 Mean 72
Stand | 238.84 Stand | 7.5804 Stand 7.9922 Stand 21 Stand | O Stand 26.122 Stand 31.549 Stand 12.8 Stand 10.9 Stand 0 Stand | O
ard 60166 ard 61727 ard 87949 ard ard ard 24898 ard 9197 ard ard ard ard
Error Error Error Error Error Error Error Error Error Error Error
Medi 79 Medi 43 Medi 74.35 Medi 34.4 Medi 317 Medi 97.75 Medi 87.8 Medi 85 Medi 82.3 Medi 50 Medi 72
an an an an an an an an an an an
Mode | #N/A Mode | #N/A Mode | #N/A Mode | #N/A Mode | #N/ Mode | #N/A Mode | #N/A Mode | #N/A Mode | #N/A Mode | #N/ Mode | #N/

A A A
Stand | 675.55 Stand 16.950 Stand 19.577 Stand 2.9698 Stand | #DI Stand 52.244 Stand 54.646 Stand 18.101 | Stand 15.414 Stand | #DlI Stand | #DI
ard 8552 ard 42772 ard 02735 ard 48481 ard Vv/o! | ard 49796 ard 0639 ard 9336 ard 92783 ard V/o! | ard V/0!
Devia Devia Devia Devia Devia Devia Devia Devia Devia Devia Devia
tion tion tion tion tion tion tion tion tion tion tion
Samp | 456379 | Samp | 287.31 Samp | 383.26 Samp | 8.82 Samp | #DI Samp 2729.4 Samp 2986.1 Samp 327.68 | Samp 237.62 Samp #DI Samp | #DlI
le 3571 le 7 le le le V/0! le 87567 le 923 le le le V/o! le V/o!
Varia Varia Varia Varia Varia Varia Varia Varia Varia Varia Varia
nce nce nce nce nce nce nce nce nce nce nce
Kurto | 7.4033 Kurto | - Kurto | - Kurto | #DIV/O | Kurto | #DI Kurto | 3.3556 Kurto | #DIV/0 | Kurto | #DIV/ Kurto | #DIV/0 | Kurto | #DI Kurto | #DI
sis 77571 sis 24572 sis 1.8958 sis ! sis V/0! sis 53575 sis ! sis 0! sis ! sis V/o! sis V/o!

84751 24794
Skew | 2.6980 Skew 0.5948 Skew 0.0957 Skew | #DIV/O | Skew #DI Skew - Skew - Skew #DIV/ Skew #DIV/O | Skew #DI Skew | #DlI
ness 2755 ness 26351 ness 81719 ness ! ness V/0! ness 1.8013 ness 1.6050 ness 0! ness ! ness V/o! ness V/o!
37069 34222

Rang 1967 Rang 38.2 Rang 48.5 Rang 42 Rang 0 Rang 114.56 Rang 100.87 Rang 25.6 Rang 21.8 Rang 0 Rang 0
e e e e e e e e e e e
Mini 33 Mini 34.7 Mini 515 Mini 32.3 Mini 317 Mini 0.94 Mini 0.93 Mini 72.2 Mini 714 Mini 50 Mini 72
mum mum mum mum mum mum mum mum mum mum mum
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Maxi 2000 Maxi 729 Maxi 100 Maxi 36.5 Maxi 317 Maxi 1155 Maxi 101.8 Maxi 97.8 Maxi 93.2 Maxi 50 Maxi 72
mum mum mum mum mum mum mum mum mum mum mum
Sum 2790 Sum 254.6 Sum 445.2 Sum 68.8 Sum 317 Sum 311.94 Sum 190.53 Sum 170 Sum 164.6 Sum 50 Sum 72
Count | 8 Count | 5 Count | 6 Count | 2 Count | 1 Count | 4 Count | 3 Count | 2 Count | 2 Count | 1 Count | 1
Age Group Frequency Distribution Pie Chart Histogram on BMI Distribution
Age Group Histogram on BMI Distribution
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5.7 Data Cleaning Summary

Issue Description

Missing Data | BMI after, QOL data only reported in 1-2 studies

Small Samples | Some studies had < 50 participants

Outliers Sample size skewed by Chowdhury (n=2000)

Standardisation | Weight and WC units standardised across studies

Imputation None applied; analysis only uses reported values

5.8 Preliminary Observations

Observation Interpretation

Higher weight loss in tech+support | Suggests combined mHealth + human interaction

groups works
Low QOL data reporting May indicate limited attention to subjective impact
High variability in sample sizes Affects overall comparability across studies

5.8.1 Findings on User Engagement and Adherence

Mobile health (mHealth) monitoring application effectiveness in obesity management in the
elderly is very reliant on user engagement and adherence. All included studies suggest that, in
general, sustained interaction with mHealth application correlates with greater weight loss and
better health metrics. According to Chowdhury et al. (2023), there was an average reduction in
BMI of 2.4 kg/m?2 (p < 0.05) for elderly users who regularly logged their weight and dietary intake
over a 12-week period, whereas elderly users who sporadically engaged in weight and dietary
logging attained 0.8 kg/m2. Also reported by Siriwoen et al. (2018), users who interact with a
mHealth app, at least five times per week, had 15% higher chances to reach their target weight loss
objectives compared to those that interact just a few times per week with it. In line with the results
of Ufholz and Werner (2023), patients who used a mHealth application for self-management of
obesity at least four times a week lost 17% more in BMI than infrequent users.

These results underline the importance of persistence in how much people lose weight. The
level of engagement was however different across the studies including app usability,
personalization and perceived value. On the one hand, Chowdhury et al. (2023) and Ufholz and
Werner (2023) discussed the positive impact of mHealth applications when used frequently,
whereas Batsis et al. (2021) pointed out high attrition rates of 30% of participants who drop out
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within the first three months of using a mHealth application. The main reasons behind losing
motivation were cited as they found it hard to use the app, and technical difficulties which were
mainly focused on the elderly population whose digital literacy level is low. However, this
indicates that while there is room for mHealth applications in weight management, engagement
barriers should be dealt with in order to foster sustained adherence.

Across the studies, there is a common pattern that is the ever upping and downing of
enthusiasm, which then fails to engage the users in the long run. In contrast, as reported by
Siriwoen et al. (2018), the initial adherence rates were above 80% in the first month of use.
However, over 50% of participants dropped out after using the app for 6 months because of boring
app features with no interaction. For example, Batsis et al. (2021) also stated that user engagement
decreased by 40% in three months and moreover, many users became frustrated with the absence
of personalized feedback and automatic reminders. In line with Utholz and Werner (2023), who
underline that high engagement, particularly in the long term, was given by applications which
included interactive elements like personalized goal setting and gamification. Therefore, user
centered design and dynamic features have become important for long term adherence.

There is also another recurring finding related to the use of motivation and external
reinforcement to keep the user engaged. Weekly feedback and virtual coaching sessions were
conducted for users, and although adherence rates dropped when the users were no longer
connected to the program, it was higher than those solely using the self-monitoring tools
(Chowdhury et al. 2023). Similarly, as Siriwoen et al. (2018) found, elderly users who interacted
with peer support groups in the app are 25% more likely to return than users of the app alone. This
indicates that motivation and extended engagement can be influenced by the mechanisms of social
and behavioral reinforcement, as a way to decrease the likelihood of dropout. While this is
promising the studies do vary in the level of mHealth engagement is connected to actual
improvements in health.

Ufholz and Werner (2023), Chowdhury et al. (2023) provided substantial evidence that boost
in regard to engagement concludes in weight loss, whereas Batsis et al. (2021) stated that simple
app time increase does not ensure enhanced health outcomes. However, they discovered that while
those users who persistently used the app without following its recommendations did lose about
the same amount of weight as those who did follow its recommendations, the change in weight
was small. This suggests that although engagement is necessary, it isn’t necessarily the frequency
of engagement that matters the most when assessing long term effectiveness. Collectively, these
studies point to several key factors that dictate user engagement and adherence to mHealth
applications used in elderly obesity management.

5.8.2 Findings on Health Outcomes & Effectiveness
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The application of mHealth interventions for health outcomes including reductions of body
weight, improvements in metabolic markers, and lasting long-term health benefits of the
interventions have been broadly studied. Various studies indicate that adherence to mHealth
applications has a moderate but statistically significant association with a reduction in BMI leading
to weight loss. Liu et al. (2019) and Dounavi and Tsoumani (2019) also reported that when
participants were in the app-based intervention and, outline for 12 weeks or more, means BMI
reduction were 2.5 kg/m? (p < 0.05). Our results conform to those found by Bughin et al. (2021)
whereby MHealth users reduced their total body weight by 5 to 7%, which is close to those
obtained through weight management programs. These interventions were effective, and this
implies that MHealth applications can be considered viable solutions or supplementary integrated
into currently available weight loss programs, especially for elderly individuals requiring constant
monitoring and structured guidance.

Nonetheless, a large body of evidence would lead a naive hypothesis generator to expect the
same results because mHealth is assumed to assist; however, the results of Villareal et al. (2017)
run contrary to that assumption as they found no statistically significant differences (p=0.08) in
reduced BMI between mHealth users and a control group after using a standard weight loss
program. This contradiction indicates that mHealth applications may have a limitation of
effectiveness, as levels of adherence, motivating factors, and app features may be substantial
drivers of outcomes. The reason for these disparities may be that not all mHealth interventions
may provide the same level of interactivity, personalization, and behavioral reinforcement
essential for producing long-term weight loss. According to Bughin et al. (2021), gamified, real-
time coaching and social support-based applications promise more health outcomes when
compared to those that provide only self-monitoring tools.

Also, in addition to weight reduction, the included studies observe metabolic and
cardiovascular improvements because of MHealth engagement. According to Dounavi and
Tsoumani (2019), users of the intervention group reported a significant reduction in fasting glucose
(-12.4 mg/dL, p <0.01) and lower cholesterol (-8.9%, p < 0.05) compared to non-users. These data
suggest potential routes through which mHealth strategies may help individuals manage their
weight, as well as help individuals improve less specific metabolic health. A special appeal can be
made from the empirical results of Villareal et al. (2017) that even though applications cannot
reduce blood sugar levels or lipid profiles, they can confirm the founded argument that MHealth’s
success is subject to the degree of user engagement and adherence levels.

It has been found that long term sustainability of weight loss in mHealth driven users is the
main key issue of this literature. The users experienced noteworthy weight loss during the first
three months which then close to 40% regained at least half of what they lost within six months of
using the app less (Liu et al., 2019). According to Bughin et al. (2021), mHealth interventions are
generally less effective over time unless longtail behavioral strategies are included and evolve at
the same time. This is important because app-based intervention could provide short term benefits
while nothing is changed in the long run. Overall, the results demonstrate that mHealth
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interventions can exert an impact on weight loss and metabolic parameters but that their impact
relies mainly on adherence, app design and the behavioral reinforcement strategies used.

5.8.3 Findings on Behavioral Change & Self-Management

Behavioral modification is required for older adults using mobile health (mHealth) applications
to manage weight. Self-monitoring, habit formation and lifestyle modification are the behavioral
mechanisms that impact on people through mHealth applications, Self-monitoring and habit
formation promote adherence to behavioral mechanisms. In addition, the analysis of Chowdhury
et al. (2023) and Siriwoen et al. (2018) did note that users who constantly track their meals and
movements attained significantly higher weight loss achievement while in contrast, the users who
were irregular to track did not follow suit. Mean weight loss was 4.2 kg in the six months following
the use of self-monitoring features if individuals used them at least five times per week and 1.8 kg
if they were irregular users (p < 0.05) (Chowdhury et al., 2023). This is consistent with Bennett et
al. (2018), who discovered that mHealth applications allow for self-monitoring, which led to a
30% rise in adherence to calorie-restrictive goals and, consequently, better weight loss results.

Users who used the tracking features and related feedback more often also had the best ability
to self-regulate the amount of food and activity. While self-monitoring has positive effects on the
self-management of chronic disease, there have been barriers to sustaining engagement in these
studies. Siriwoen et al. (2018) have observed that even though the initial use of self-monitoring
was high, nearly 40% of participants dropped out after three months because it was regarded as a
time-consuming method of manual food and activity logging. Chowdhury et al. (2023) mentioned
that elderly users, mainly, were more inclined to leave self-monitoring because of frustration
regarding a rather complicated data entry process. The task of sustaining engagement reveals
traditional self-monitoring strategies may be too complex for all consumers to manage, especially
for the older generation, who might find it hard to overcome technology-related challenges.

In the same line, Santos et al. (2024) added a new point by arguing that along with weight loss,
mHealth apps can help reach other lifestyle improvements, mainly the incorporation of healthier
diets. They discovered that older adults who used mHealth applications with incorporated
nutritional direction were 25% more likely than nonusers to enhance their healthy fruit and
vegetable eating over 6 months (p < 0.05). This implies that mHealth interventions could be aimed
at something beyond weight loss, although weight loss is vital for long-term health. A challenge
in design and evaluation lies in the optimal design of self-monitoring features that promote
adherence and engagement. Bennett et al. (2018) and Santos et al. (2024) are of the view that
detailed tracking mechanisms create accountability towards better outcomes, but Siriwoen et al.
(2018) and Chowdhury et al. (2023) argue this will discourage users from using it because of
complexity in logging. However, in order to increase adherence, Chowdhury et al. (2023) suggest
integrating automated tracking features (e.g. bar code scanning for food logging or wearable device
synchronization) to alleviate the users' workload. The results demonstrate that self-monitoring is
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a crucial mechanism that leads to behavioral change and weight management success in mHealth
applications.

5.8.4 Findings on Usability & Accessibility

Usability and accessibility factors play a massive role in the effectiveness of mobile health
(mHealth) applications in the elderly population. It is consistently researched that poor digital
literacy; complex app interfaces and no age-friendly features are the major strongholds whose
inability to access and use serve as a hindrance to sustained engagement. Both Ufholz and Werner
(2023) and Villareal et al. (2017) discovered that about 45 per cent of elderly participants had
difficulties in using mHealth applications because of unintuitive layouts, small text, and complex
menus. These challenges were frustrating to the users and resulted in disengagement in a
significant proportion (38%) of participants who reported usability issues as the main reason for
not completing the study, as reported by Villareal et al. (2017). This implies that mHealth
interventions will be limited in their possible advantages due to the earlier lack of accessibility for
older customers with restricted past experience of digital technologies.

One of the essential findings of Dounavi and Tsoumani (2019) is that elderly users exhibited a
great inclination towards age-friendly design attributes featuring larger fonts, simplified
navigation menus and voice-assisted controls. They revealed that people who employ a mHealth
application with an optimized Ul utilize their mHealth Smartphone application up to 22% more
than a standard app. This suggests that the incorporation of assistive features specialized for older
adults’ aids in usability and encourages user continued usage of mHealth applications. In addition,
Dounavi and Tsoumani (2019) claim that the lack of those accessibility features aggravates the
problem of digital exclusion and so makes a vast part of the elderly population not benefit from
health monitoring technologies. In contrast, however, Bughin et al. (2021) argue that prior digital
experience is very important to usability outcomes. The findings are that elderly people with
preexisting familiarity with the use of smartphones and digital applications are twice as likely to
regularly use mHealth resources as elderly people with little or no experience.

This suggests that these usability premiers may be issued not only in the design of the app but
also in people's preexisting digital competence. The reasons for comparatively low adoption rates
and poor long-term adherence to mHealth programs have been explained by Bughin et al. (2021),
and one of the ways to improve these is to combine training in digital literacy with mHealth
interventions. Unlike Villareal et al. (2017), they do not only consider app complexity to be the
key barrier to sustained engagement. Both views emphasize important usability issues; however,
Bughin et al. (2021) assert that intervention efforts around digital literacy could be equally forceful
as Ul enhancements to enhance mHealth app usability. While emphasizing different aspects, these
studies, in turn, confirm that mHealth applications shall be intuitive and accessible for elderly
users.
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The discoveries also assist in suggesting that app creation by essentially relying on a one-size-
fits-all model is useless as practical applicants concede varying inclinations of usability depending
upon their familiarity with the utilization of technology, just as their own individual needs. As a
result, developers should acknowledge both hardware and software measures like touch-friendly
interface, simple onboarding and in-app tutorials to accommodate an elderly population with
varying and diverse needs. In the end, the interrelationship between digital literacy and app design
confirms that both must be approached in the union when it comes to increasing the usability of

apps.

5.8.5 Findings on Privacy Concerns & Ethical Issues

As far as privacy concerns and ethical considerations, this is what determines the adoption and
sustained use of mobile health (mHealth) among elderly persons. It is seen that apprehensions
about data security, transparency and informed consent are among the major barriers to
engagement in multiple studies. Among elderly users, 60% were worried about data privacy and
reluctant to provide their sensitive data including the health information within mHealth
applications as it is reported by Bennett et al. (2018) and Siriwoen et al. (2018). Such as worries
about misuse of the data, unauthorized third-party access to personal health records, and therefore,
losing control over personal health records. In other words, whereas MHealth solutions may have
a positive impact, they erect a formidable barrier to effective diffusion of services and constituting
an area which developers and policymakers ought to pay attention to resolve.

However, a trusted user is also needed for the blocking of these security measures.
Additionally, Santos et al. (2024) further elaborate that the last point stating that, users are more
prone to support applications with transparent policies if the transparency of data policies is high,
which encompasses being explicit using language that individuals can see and understand and
explicitly stating that users may be subject to their personal information being used. It further
emphasizes the need for app developers to make more convincing and user-friendly privacy policy
and build trust. However, there is an unfortunate gap with regards to the digital health literacy of
elderly users also unaware of the data share policies of apps and the skills to determine apps by
their security features (Batsis et al., 2021). In other words, as far as this ethical question of
informed consent and data protection is concerned, it concurs with Siriwoen et.al (2018) in how
they state that very few (around 30 % of the time) users browse privacy policies before interacting
with MHealth applications.

However, if users are not fully aware of how their data is being collected and where, then they
may unknowingly give consent to some privacy risk, putting responsibility on the developers to
clearly but non-technically convey this data usage policy. Some studies suggest that lack of
awareness is the main source of privacy concern, whereas others claim that the data-sharing
mechanism itself is complex and independent of lack of awareness. Bennett et al. (2018) point out
that current data protection frameworks are failed by elderly users, who fail to comprehend overly
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technical privacy settings in a manner that makes them fall into uninformed or passive consent.
This strengthens the opinion that merely improving transparency to users is insufficient and that
users also have to be educated about what privacy information means and how to manage their
data-sharing preferences. Inversely, Santos et al. (2024) have more of an optimistic view that, with
clear explanations of how data security protocols are operated, users are more willing to interact
with mHealth applications.

In other words, effective communication and measures of user-centered security can reconcile
privacy concerns. To make the situation more complex, data protection in mHealth applications is
also an ethical one. Siriwoen et al. (2018) reflect on the moral aspects of elderly users agreeing to
share data without fully understanding the risks associated with it. These questions beg the need
for more effective consent mechanisms for app developers and also raise the question as to whether
developers should be required to build in other forms of protection, such as segments of required
privacy education or easier-to-understand consent interfaces. In line with this concern, Batsis et
al. (2021) note that the rapid development of digital health technologies has surpassed the
authorities’ ability to supervise and safeguard user protection, putting many elderly people at risk
of exploitation. These challenges, however, appear to be resolved coherently in all these studies,
while privacy protection and usability need to be balanced against each other.

Security measures that are too restrictive or complex may not only hinder users' use of them
but may even lead to the rejection of MHealth applications outright. While an ideal approach
entails the combination of simplified privacy settings and real-time user notifications of data use,
among other customizable security preferences depending on digital literacy (Santos et al., 2024),
adjustments are also required to create transparency in the sharing practices. The developers should
also be more proactive in teaching users about privacy than/met blocking their access to it, as
suggested by Bennett et al. (2018). Ultimately, the findings indicate the need for an age—friendly
privacy solution to address privacy issues concerning the partial or full informed digital literacy,
consent, and transparency among people in order to foster trust and promote the use of mHealth
applications ethically.

5.9 Chapter Summary

This chapter critically evaluated the findings of the quantitative studies that investigated the
effects of mobile health (mHealth) monitoring application on elderly patients with obesity in the
UK. Topics included user engagement and adherence, health outcome and effectiveness,
behavioral or self-management, usability and accessibility, and privacy concern and ethical issues.
Using these results, identifiable correlations of increased engagement leading towards better health
outcomes are demonstrated, as well as issues of usability and concerns of privacy that prevent
adoption. In addition, use of mHealth applications could enable behavioral change and therefore
support weight management if these applications are adopted, have features that will allow digital
literacy, and if the users have trust in their security and the security of their data. These findings
can serve as ways to craft the future mHealth strategies for the elderly population.
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6. Chapter 6: Discussion
6.1 Introduction to the Chapter

The main aim of this chapter is to interpret and contextualize the key findings that have been
presented in the previous section by linking with prevailing literature and frameworks. It critically
reviews the statistical outcome of the included studies, exploring patterns, lack of consistency and
consequences in broader referent. In the discussion part, the findings will be compared to what has
been studied before and there will be discussed if they are congruent or not, whether there are any
theoretical contributions or whether there are limitations with the methodological approach.
Secondly, this chapter will also critique the effectiveness of mHealth applications in combating
obesity among the elderly with a precise understanding of their positive and negative effects as
well as research and practical dimensions for improvement in the future.

6.2 Discussion of Key Findings
6.2.1 Interpretation of Results

In this review, the statistical findings give the voice to several noteworthy trends around the
use of mHealth monitoring applications among elderly individuals who are obese. The focus of
each of the studies was on a consistent relationship developed between higher levels of user
engagement and better health outcomes, specifically weight loss and BMI reduction. Those who
used the applications often (for instance, logging meals, tracking physical activity, or using
interactive features) had much better results than those who used the applications either not at all
or quit early. It implies that success with MHealth tools rests on the degree of sustained
engagement with this technology and hence confirms the behavioral premise that consistent self-
monitoring leads to more accountability and adherence to health goals. A second major trend was
that patients using the app longer had better clinical results. It was found that people who used
their mHealth apps for at least 12 weeks saw improvements on weight related metrics and
secondary indicators like blood glucose levels and cholesterol profiles.

This implies that mHealth interventions which operate at medium-to-long strategy duration
will probably be most effective in producing measurable physiological advantages to resulting
from behavior changes. However, substantial dropout rates were found, especially after the first
stages of intervention. Tracking down these types of dropouts were often directly connected to
usability issues, lack of motivation, or privacy concerns, emphasizing that adherence among
elderly populations were indeed a multiple faceted issue. Also, some applications were as effective
as traditional weight loss programs whereas some were not effective at all which implies variability
in the quality of the design, content relevancy, and user friendliness. These results taken together
suggest that although mHealth apps may be effective in treating obesity in the elderly, these apps
benefit from user engagement, designer appropriateness of mHealth apps as well as users’
individual characteristics such as digital literacy and motivation. To increase effectiveness in
diverse populations of the elderly it is necessary to address these contextual factors.
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6.2.2 Comparison of Literature

In terms of the findings of this review, they largely agree with the wider body of literature
pertaining to the use of mobile health (MHealth) applications in the treatment of obesity among
elderly populations. This review supports the findings of previous research on the necessity of
engagement and adherence to the success of MHealth intervention. For example, Jakob et al.
(2022) affirmed that mHealth apps usage frequency has a strong relation to positive behavioral
change outcomes, such as, weight loss and physical activity compliance. Just as noted in this
review, the observed correlation between higher user interaction and better clinical metrics like
BMI and fasting glucose levels are also consistent with these earlier findings. Furthermore, the
demonstrated trend that long-term use (for at least 12 weeks) leads to larger health benefits backs
theories of sustained behavioral interventions like the Social Cognitive Theory, that give the
premise that change in behavior is reinforced through the ongoing self-regulation and feedback
loop (Bandura, 2023).

The results are consistent with Chew et al. (2023), who discovered that very long exposure to
app-based health interventions resulted in substantial loss of BMI over time, particularly when app
based self-monitoring features were efficiently embedded. However, in this review, the variability
of efficacy between studies is in sync with Haggag et al.'s (2022) concerns, regarding inconsistent
quality and design of mHealth applications. There are a few of the reviewed studies which showed
that not all apps are more effective than traditional weight management programs as all apps did
not provide the same content quality, user interface design, and aligned with user need. Sharma et
al. (2022) support that even with an abundance of mHealth apps available online, there is a lack of
evidence based or clinically based mHealth apps which limits the reliability and efficacy of these
apps. This review also highlighted strong issues related to usability; specifically, this problem was
also identified in all the literature.

In an earlier study, Wilson et al. (2021) reported that old people are prone to more pronounced
barriers to the digital health adoption, which is often linked to old age visual impairment, as a
result the visual impairment and motor skill of the older people. These findings support guidelines
proposed by the World Health Organization (2021) of including elderly users and suggest that
elderly users would prefer simplified menus and voice navigation, which is observed. This is
affirming of the fact that usability is not just a technical issue as has been previously argued but a
critical determinant of health intervention effectiveness as the challenges the users faced in this
review indicate dropout due to complex interfaces or lack of technical support. There was another
prominent finding: privacy and ethical concerns found in literature. This review’s matching of low
privacy literacy among elderly users matching with Alfawzan et al. (2022)’s finding that many
users do not read or understand app privacy policies giving pass to unconsented data sharing.

Xing et al. (2024) also criticized the lack of transparent data practices in most health
applications that allow platforms to collect and distribute user sensitive data without adequate
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consent nor security measures. One thing that differs from some previous research is the degree to
which elderly users reported changes in dietary habits and self-management. Although studies
such as Santos et al., (2024) found strong evidence of improved dietary behavior among the
consistent app users, another research by Scazufca et al., (2024) found only a mild behavioral
change in the older population while using the digital platform. It may be that technological change
is reducing this behavioral gap driven by advancements in app interactivity, gamification, and Al
driven feedback that were not then present on mHealth tools. Therefore, the results of this review
are consistent with most of the previous work in the literature and theoretical frameworks about
engagement, behavioral change, and usability.

6.2.3 Theoretical Implications

This review has several theoretical implications, including the confirmation of several
behavioral and health technology adoption models. The relationship between the Health Belief
Model (HBM) states that the behavior adopting health related behavior is more likely to be made
by the individual when he perceives that there is benefit and the action barrier is low. In general,
the reviewed studies consistently indicate that if elderly users experienced weight loss benefit and
the MHealth app easy to navigate, the success will be greater in accordance with the core tenets of
the HBM. For instance, the relationship of usability and long-term engagement indicates perceived
ease of use directly impacts what behavior will occur and this agrees with Technology Acceptance
Model (TAM) whereby perceived usefulness and perceived ease of use correlates with technology
adoption (Ibrahin and Shiring, 2022).

Moreover, findings revealed that features like real-time feedback, goal tracking, visual
progress indicators, all validate Social Cognitive Theory’s focus on self-regulation, reinforcement,
and observational learning as being associated with sustained behavior change and weight
reduction (Bandura, 2023). Self-monitoring and outcome expectations both identified in SCT are
facilitated using these features. Self-efficacy development, the central element of SCT, is also
suggested by the noted enhanced dietary behaviors reported among elderly users (Santos et al.,
2024). From this review, however, there is an interesting theoretical novelty, namely that digital
health literacy is a moderating variable in the above frameworks. Without the foundation of digital
privacy, even motivated users can disengage or poorly utilize apps, which this study suggests
should be incorporated into digital literacy in traditional behavior change models to broaden their
utility in modern use in health interventions.

6.2.4 Methodological Reflection

This study was grounded in methodology appropriate for exploration of the effect of mobile
health (mHealth) monitoring applications on elderly patients with obesity in the UK, a systematic
review of quantitative data. However, there is a critical reflection that brings out both the strengths
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and as well the limitations. The inclusion of studies with sample sizes as low as 80 or as high as
1,200 participants provided statistical power or generalizability in some cases, whilst some of the
studies included had relatively small or regionally limited samples, which might introduce
sampling bias and thus restrict generalizability of the findings. Mokkink et al. (2023) finds that
insufficient sample sizes in quantitative research will compromise reliability and precision of
observed effects. In addition, these used variables (i.e. BMI reduction, adherence frequency and
usability) were operationalized and aligned with the research objectives.

Most of these studies used validated instruments for acquiring data from digital usage logs,
health tracking tools, or standardized questionnaires. Nevertheless, there is a question related to
how measurement of outcome is being done across studies. For example, standardized time frames
for monitoring check-in with or completion of engagement metrics were not reported by all studies,
which impacts comparison. This criticism is consistent with Motahari Nezhad (2023) concerns
about outcome heterogeneity in reporting in digital health research. However, in terms of showing
relationships between variables, the statistical methods employed in such a wide array of studies,
including regression analysis, t tests, and ANOVA, were generally appropriate. Nevertheless, to
date only a few studies carried out longitudinal analysis to consider time-dependent changes that
could have offered a more complete understanding of sustained behavioral change.

6.2.5 Unexpected Findings

Villareal et al. (2017) reported an unexpected finding of limited mHealth app effects to reduce
BMI in contrast to other works that reported significant improvements. This may be attributed to
lack of personalization features provided by the app as well as the absence of user engagement
strategies that are the main elements for effectiveness. Moreover, participant age and comorbidities
may also contribute to the finding, as for some older people with limitations in mobility, physical
activity recommendations may be burdensome. They highlight the need of incorporating
contextual factors and app design in the determinant of health outcomes and indicate that a one
size fits all approach may not suffice.

6.2.6 Practical Implications

It is evident from this review that developers should spend time developing mHealth
applications that are elderly friendly and have clear data management and interaction features.
These findings allow policy makers, which include healthcare service providers, to use them to
improve their national digital health plans, specifically in obesity prevention for older adults.
Introduction of educational features as well as user friendly interfaces with custom goal setting
levels would result in higher adherence levels and program effects. Mobile apps would better be
adopted when users familiarize with privacy practice and receive concrete privacy policy
explanations. Senior citizen participation should be considered in research on co-development
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strategies which lead towards integrated digital care programs that are in sync with NHS priorities
of promoting wellness and to ageing healthfully.

6.3 Strengths and Limitations

The major strength of this review is that it includes very recent, high quality quantitative studies
of relatively large samples, providing a greater statistical power and reliability of findings. For
example, some of the studies such as Liu et al. and Bughin et al. (2021) define the variables very
clearly, in such a way that statistical comparisons and trend analysis are sufficiently robust. Also,
the interventions were specifically applied, and the results were validated with predefined
objective standardized mHealth engagement measures and biometric health indications.
Nevertheless, several limitations need to be acknowledged. The reliance on non-random sampling
methods in many studies, such as convenience or purposive sampling, limits the generalizability
of the findings to the broader elderly population (Dounavi and Tsoumani, 2019). Furthermore, the
data was often self-reported and includes recall inaccuracy or social desirability bias noted in
Bennett et al. (2018). Some of the studies also lacked longitudinal follow up, which impaired the
ability to infer whether behavioral changes or health outcomes occur over a long term. In addition,
app design and intervention intensity are different for studies making heterogeneity that is difficult
to compare directly. Limited operations in this domain highlight the necessity for more
standardized longitudinal research in this area.

6.4 Chapter Summary

This chapter critically reviewed the key findings from the study based on the significant
patterns in the engagement of users, the health outcomes, behavioral change, the usability and the
privacy concerns of elderly patients with obesity in the use of MHealth applications. Within the
context of the literature, it interpreted statistical results and converged or diverged from them on
the complexity of digital health interventions. Methodological reflections were made about the
strengths and limitations of the study; ideas for theoretical implications were made that supported
behavior change and self-management models. The final chapter serves as a good base for a
synthesis of conclusions and evidence-based recommendations for future practice and research
based upon these discussions.
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Chapter 7: Recommendations and Conclusion
7.1 Introduction to Chapter

In Chapter 7, the study findings will be summarized and practiced recommendations provided
because of the analysis performed throughout the research. This chapter begins by secondly
revisiting the key findings and their implications for MHealth applications in the management of
obesity in elderly population. It will then suggest actionable recommendations to improve user
engagement, health outcomes, and the usability of these kinds of technologies. The chapter will
end with pointing to areas of further research and raising the question as to how these insights bear
relevance to policy and practice. Lastly, the study will be concluded with a recap of the study’s
contributions and limitations.

7.2 Implications of Findings

Results from this study have important implications for mobile health (mHealth) obesity
intervention in elderly populations. It results in user engagement, adherence, and personalized
design are decisive elements determining the success of mHealth applications in assisting weight
loss. The study ensures that developers ensure that the interfaces should be intuitive and age
friendly and make sure that no individual is left out due to their different digital literacy barriers.
In addition, the study emphasizes the need to overcome privacy problems and demonstrates
improved security of data for apps for apps to be adopted. Based on these results, mHealth
interventions can be designed in the future to be more enjoyable, enticing, and available to the
elderly population. In addition, the findings of the study related to self-management and behavioral
change shed light on how healthcare providers can incorporate mHealth solutions in obesity

management programs to enhance patient health outcomes as well as the elderly patients’ quality
of life.

7.3 Recommendations for Practice

Based on this study findings, several recommendations for practice can be made to enhance the
effectiveness of mHealth interventions in managing obesity among elderly population. First
developers should strive to make interfaces accessible, user-friendly and to accommodate digital
literacy, from large fonts, simplified navigation and voice-based features. Healthcare providers
should also encourage utilization of mHealth apps on a regular basis and ensure overall
engagement with the apps by encouraging consistent self-monitoring, weight management and
providing support for users who encounter barriers to adherence with the use of apps. In addition,
MHealth programs should include personalized features that engage users continuously, such as
taking into consideration a customized Dietary plan or reminders. Addressing privacy concerns is
crucial; Therefore, establishing trust between users should prioritize transparency on data security
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policies. Additionally, elderly individuals should be offered further training and education on the
benefits and use of mHealth apps for adoption and sustained use.

7.4 Recommendations for Future Research

Digital literacy of senior users, apps complexity and doubts surrounding user’s data privacy have
also determined adherence rates. Additionally, it is feasible to explore how personalized app
features, which include adaptive dietary recommendation and real time feedback, influence
adherence and health outcome might provide further insights for adherence. Additionally, further
research should investigate the ways in which social support systems (e.g. family involvement)
can improve the effectiveness of mHealth interventions. Future studies will also include comparing
the cost effectiveness and satisfaction of mHealth interventions to traditional weight management
programs. Further study on user trust and data protection is necessary, especially considering the
development of artificial intelligence. Finally, the generalizability of mHealth interventions across
a more diverse demographic with different cultural and socioeconomic backgrounds would be
studied.

7.5 Conclusion

The purposes of this study are to evaluate the utilization and usefulness of mobile health (mHealth)
monitoring applications to support weight loss and help health management specifically among
elderly populations. The research question was to determine the relationship in the case of MHealth
interventions used to manage obesity with regards to user engagement, adherence, and health
outcomes. The study found that with respect to weight loss and connected health metrics, user
engagement and adherence were the key ingredients for getting meaningful health improvement.
Continued use of mHealth apps, with regular interaction with the app, was strongly associated with
better health outcomes as well, including lower BMI, waist circumference, and metabolic
improvements such as decreased fasting glucose and cholesterol, and so on. In addition, the
research underscored usability, accessibility and privacy concerns in the app as barriers to adoption
and the sustenance of engagement.

This study identified several important factors for adherence to these applications, including
barriers to adherence i.e. digital literacy of elderly users, complexity of application features, and
data privacy, which have also been highlighted in previous studies. However, even some existing
research suggests that user centered design principles and transparent data policies are a means for
the creation of trust for long use. Several implications for the design and implementation of
mHealth interventions among the elderly are provided by the results, including what design
features are personal, easy to use, and respond to technical and ethical questions. Furthermore, the
evidence that mHealth application use can potentially improve health outcomes is promising;
However, effectiveness depends on assessing barriers to engagement and issues of sustainability.
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mHealth interventions have many promising avenues, among them weight management, and there
are several remaining considerations about the interventions themselves and their research, like
the user engagement strategies, accessibility, and privacy that need to be addressed for optimal use

within the desired population.
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