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Introduction: Disability arising from amputation is intricately shaped by
both social factors and rehabilitative care. The efficacy of veterans' self-care
emerges as a pivotal factor in effectively managing, controlling, and reducing
complications, thereby augmenting and enriching their overall quality of life.
This research delves into the creation, execution, and assessment of a
comprehensive self-care software tailored for amputees, with a focus on
harnessing the practical utility of smartphones and their manifest
capabilities in the realm of healthcare.

Material and Methods: In 2023, an applied developmental study was
conducted, encompassing the evaluation, design, development,
implementation, and assessment of a mobile application dedicated to the
self-care management of veterans with amputations. The mobile
application's conception unfolded within the Android Studio environment,
utilizing the Java programming language within the Android operating
system. A user interface satisfaction questionnaire was used to gauge the
app's usability, with feedback from 20 veterans experiencing amputations.

Results: The needs assessment for a comprehensive self-care software
tailored for amputation veterans identified requisites across four distinct
sectors. Building upon these insights, a holistic self-care software solution
was meticulously designed. Evaluating usability and user satisfaction
revealed that veterans rated the app at a "good" level, with an average score
of 7.88£1.03 (out of 9).

Conclusion: The mobile application proved apt in content, functionality,
and quality, presenting a valuable tool for enhancing the lifestyle, education,
and self-care practices of veterans with amputations. This conclusion stems
from a thorough usability evaluation from the end-users' perspective.
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awareness [3], phantom sensation, stump pain, back

INTRODUCTION

The shrapnel or mine explosions often lead to
amputation, impacting various body parts such as the
head, neck, chest, abdomen, eyes, and upper limbs of
veterans [1]. Complications arising from limb
amputation manifest in both pre and post-prosthesis
insertion stages. These include skin complications,
joint contraction, muscle and tendon shortening, limb
shape changes [2], lack of prosthesis maintenance

pain, knee pain [4], movement-induced pain and
wounds [5], osteoporosis, pathological fracture [6],
neuroma [7], muscle weakness, atrophy, joint
movement limitation, muscle cramps, knee joint
instability, misplaced ossification [8], and weight gain

[9].

Beyond physical challenges, amputees encounter
economic, social, personal, family, and environmental
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difficulties, adding complexity to their lives [10].
Amputation brings forth a myriad of physical,
psychological, social, and economic problems,
necessitating more than just clinical treatment [11].
Life changes, whether positive or negative, require
readaptation, and individuals cope differently based
on various factors [12]. Stimulating self-care abilities
becomes crucial [13].

The World Health Organization (WHO) defines self-
care as the capacity of individuals, families, and
communities to prevent, maintain, and promote
health, addressing disabilities independently of
healthcare providers [14]. Healthcare policymakers
emphasize the crucial role of active self-care in
controlling and preventing disease symptoms [15].
Research indicates that disease management
programs centered on self-care activities lead to a
significant 34% reduction in patient hospitalization
rates [16]. Modern care models increasingly
prioritize patient involvement and self-management,
highlighting the effectiveness of care and its impact
on quality of life. Integrating these trends with
technology, particularly smartphones, is pivotal in
disease management. Adopting new technologies has
shown a potential to enhance quality of life, reduce
treatment costs, lower hospitalization frequency, and
boost patient self-care abilities. These technologies
can be effectively utilized for activity planning,
clinical decision-making, and managing disease
symptoms and signs [17].

Studies by Cano et al. evaluated the economic impact
of mobile applications in managing heart failure
among Spanish patients, revealing economic cost
savings, increased efficiency, improved healthcare
system functioning, and enhanced patient quality of
life. This approach resulted in a remarkable 33%
reduction in disease management and treatment
costs, translating to a 31% decrease in care costs [18].
Additionally, Inglis et al. introduced health education
software on a mobile phone platform to train heart
failure patients. The implementation of this program
led to reduced hospitalization rates, increased
knowledge, and self-care abilities among patients,
early identification of disease symptoms, prevention
of exacerbation, and improved management of drug
treatment, nutritional compliance, and sports
activities. Consequently, using a smartphone-
supported remote monitoring system contributed to
areduced hospitalization rate and minimized the risk
of patient death [19]. Notably, smartphones’
functional capabilities offer innovative avenues to
enhance self-care processes [20].

Despite the significant role of smart software in
healthcare, there is a notable gap in software
development specifically tailored for veterans with
amputations. Therefore, the primary objective of this
research was to design, implement, and evaluate a
comprehensive self-care software solution catering

to the unique needs of individuals with amputations.

MATERIAL AND METHODS

Determining key features and capabilities

The initial phase involved an in-depth exploration of
information requirements and the identification of
essential features crucial for developing the
application software. A panel of seven experts,
consisting of two orthopedic specialists, a general
practitioner specializing in veteran healthcare, a
prosthetics expert, two professionals in the
administrative domain of veterans’ and martyrs'
families, and a consultant engaged in veteran affairs,
actively contributed their insights. Simultaneously,
feedback from 20 amputees was solicited to gather
perspectives on software features. Through semi-
structured interviews, participants conveyed their
needs and challenges faced as amputees and
proposed topics for inclusion in the software. The
interview process also involved seeking opinions on
keywords identified in interviews with the target
group, enriching the understanding of the subject
matter.

Development and execution

Building upon the findings derived from the needs
assessment phase, the design and implementation of
the application unfolded using the Java programming
language. The design process leveraged Android
Studio version 2.3.3 as the software platform, offering
a conducive programming environment for the
Android ecosystem. Notably, Java and Android
programming languages were employed for the
components associated with classes and layouts,
respectively. For data storage and retrieval, SQL
Server 2019 played a pivotal role.

Usability testing of the application

In the third phase, a cohort of 20 Sabzevar amputees
received a copy of the software following detailed
explanations provided by the researcher. The
participants were selected through an easy access
method, ensuring possession of an Android
smartphone and adequate familiarity with mobile
applications. Individual contact was established with
each participant to furnish information about the
application and its developmental background. An
informed consent was obtained from all patients
before their involvement in the study. Entry into this
phase was contingent upon having access to an
Android operating system mobile phone, as the
application was exclusively developed for this
platform. Subsequently, the application,
accompanied by an installation guide, was dispatched
to the participants’ mobile phones. Following
confirmation of successful installation, participants
were instructed to utilize the application for 2 weeks.
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Daily prompts titled "Please use the application”
were sent to ensure consistent usage, and
participants were encouraged to provide feedback on
their experience. The usability and user satisfaction
with the interface was assessed using QUIS version
5.5, developed by a multidisciplinary team at the
Human-Computer Interaction Laboratory,
University of Maryland, College Park. According to
Hasannejad et al. [21] study, the validity of the
Persian version of the questionnaire has been
confirmed. In addition, Zerehsaz et al. [22] have
confirmed the reliability of the questionnaire with
Cronbach's alpha coefficient of 0.76. Post-calculation
of mean scores for measured factors, user satisfaction
levels were categorized as follows: a mean score of
6.1 or higher (out of nine) indicated a good level of
satisfaction, a mean score of 3.1-6 indicated average
satisfaction and a mean score of 3 or lower indicated
weak satisfaction.

Statistical analysis

SPSS version 23.0 for Windows served as the
analytical tool for the data analysis. Descriptive
statistics, including numbers, percentages, means,
and standard deviations, were employed to elucidate
general characteristics such as age, education level,
occupation, and work experience. These descriptive
statistics were also applied to articulate the usability
responses obtained from experts and patients.

RESULTS

The primary objective of this research was to
conceive, develop, and assess the efficacy of an all-
encompassing self-care software tailored specifically
for individuals with amputations. Data for this
research were gathered through a two-phase survey
involving experts and veterans: a needs assessment
phase and a usability and user satisfaction evaluation
phase. Demographic characteristics of the study
groups are presented in Table 1. The findings indicate
that all participants in the needs assessment stage
were male (100%). In terms of education level,
experts had the highest frequency (60%). The
average age of participants in this phase was
57.81+6.39, with most interviewees (60%)
employed. Regarding veteran status, those with
below-the-knee amputation had the highest
frequency (35%). In the veteran evaluation phase,
married men constituted the entire group (100%),
with the highest educational frequency (65%) among
experts. The average age of veterans in this stage was
59.01+5.45. Working and retired respondents each
accounted for 50% of the total, and veterans with
below-the-knee amputation had the highest
percentage (45%) in terms of veteran status.

Findings of the key features and capabilities
phase

Based on the outcomes of the needs assessment
phase, this study identifies key features and
capabilities essential for addressing the issues and
requirements of the surveyed group. The identified
problems and needs to fall into four distinct
categories: 1) background problems and diseases,
encompassing issues arising from chronic conditions
such as diabetes, blood pressure, blood fat, kidney
failure, etc; 2) problems related to amputation,
which involve challenges associated with prostheses,
wheelchairs, etc; 3) problems linked to
communication needs, including the necessity for
specialized medical consultations, appointment
scheduling, communication with veterans' field
experts, and engagement with counselors; and 4)
problems associated with individual needs, covering
adherence to Sharia rules, sports, driving, dietary
plans, regulations, and leisure activities (Table 2).

Table 1: Baseline characteristics of veterans with
amputation during the assessment and evaluation phases

(n=20)
Variables Assessment | Evaluation
n (%) n (%)
A 40-50 1(5) 0(0)
(E:ar) 50-60 12 (60) 14 (70)
60-70 7 (35) 6(30)
Male 20 (100) 20 (100)
T | — 0 (0) 0(0)
Marital | Single 1(5) 0(0)
status Married 19 (95) 20 (100)
Illiterate 0(0) 0(0)
& Diploma and
g under-diploma 3(15) >(29)
= Associate
S Degree 106 0(0)
g Elzjlc}}:elor 12 (60) 12 (60)
= igher
Bachelor 4(20) 3(15)
Below the wrist 2(10) 3(15)
>
Below the
3
g _ elbow 4 (20) 3(15)
g2 Above the
g. g elbow 2 (10) 2(10)
Yy = Below the ankle 1(5) 2 (10)
s Below the knee 7 (35) 6 (30)
Above the knee 4 (20) 4 (20)
Table 2: Findings from the key features and capabilities
phase
Row | Items Frequency
1 B_ackground problems and 19 (95 %)
diseases
2 Problem; related to 8 (40 %)
amputation
3 Problem§ rel.ated to 17 (85 %)
communication needs
Problems related to .
4 individual needs 11(55%)

Development and implementation phase
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The development and implementation of phase
findings began with a needs assessment, wherein
priorities and titles were extracted from the
evaluation content list using library and field
resources. Subsequently, this information was
utilized to extract content for the software, creating
the initial version of the self-care training software
tailored for amputation veterans, named "SHARIF."
This software comprises 21 Persian menus (Fig 1).

o~ & =B
Education Medical Clips
r=/4 $
Books Prosthesis Journals
& =3 <>
Sports Diet Ethics
Diabetes Hypertension Hyperlipidemia
ah = =
Wheelchair - Rules Driving
s = =
Support Account About us

Fig 1: User interface screen of the SHARIF self-care
application

Usability testing findings

Usability and user satisfaction are evaluated in the
satisfaction phase. According to the findings, the
highest level of satisfaction was in the "terms and
program information” section with an average of
8.40+0.73 and the lowest level of satisfaction was in
the "screen features" section, with an average of
7.31+1.11. In addition, in total, the score of users for
the above software was evaluated at the "good" level
with an average of 7.88+1.03 (Table 3).

Table 3: Usability evaluation of the app by patients

Row | Assessment areas Mean + SD

1 Overall reactions to the app | 7.62+0.86

2 Screen design and layout 7.31+1.11

3 Terminology and system 8.40+0.73
information

4 | Learning 8.05+0.76

5 | System capabilities 7.65+0.98

6 | Usability and user interface | 7.88+1.03

The assessment of usability and user satisfaction is
conducted during the satisfaction phase. The
research reveals that the "terms and program
information" section garnered the highest
satisfaction level, scoring an average of 8.40+0.73,
while the "screen features" section recorded the
lowest satisfaction level, averaging 7.31+1.11.

Furthermore, the overall user rating for the software
in question is deemed "good," with an average score
of 7.88+1.03 (Table 3).

DISCUSSION

Systematic determination of important and
prioritized needs and expectations expresses
society's main problems. This knowledge can not
only be useful in this study, but it is also crucial in
informing managers about the obstacles, challenges,
and problems faced by veterans [23]. The utilization
of mobile health devices has significantly advanced
both diagnosis and treatment, offering a means to
connect with patients at a distance [24]. Notably, an
Iranian study highlighted the efficacy of mobile-
based technology in disease prevention, addressing
the context of a low disease prevention rate in Iran
[25-27].

Moreover, a substantial preference for mobile-based
services was observed among over 93% of patients
with chronic illnesses [28]. Garabedian et al. [29]
emphasized the positive impact of mobile-based
technology on self-care and disease management. In
the context of veterans with amputated limbs, the
present study aimed to design, develop, and evaluate
self-care training software. Gaunaurd et al. [30]
demonstrated promising results in improving basic
and high-level mobility, lower limb strength, and gait
quality among veterans with lower limb amputation
in a study of the Mobile Device Outcomes-based
Rehabilitation Program’s ability. The evaluation
focused on the content and titles of the software. The
systematic determination of important and
prioritized needs and expectations reflects society's
primary problems. This knowledge not only holds
significance within the scope of this study but is also
imperative in apprising managers of the obstacles,
challenges, and issues confronted by veterans [23].

Moreover, the outcomes of this study can contribute
to aligning facilities and services with the needs and
problems prevalent in the researched society. Thus,
understanding the target community's needs is
essential for any organization [31].

According to the research findings during the needs
assessment stage, background diseases exhibited the
highest prevalence in the target population. In
alignment with our study, Foroughzadeh et al. [32]
demonstrated that background patients rank high in
priority among the needs of veterans, constituting
under 25% of Khorasan Razavi in Iran. Subsequently,
the evaluation shifted towards assessing user
satisfaction and the usability of the software. The
SHRIF software version was installed on veterans'
cell phones to achieve this. After a two-week usage
period, the veterans' opinions were assessed using
the version 5.5 standard questionnaire for evaluating
usability and user satisfaction (QUIS). The findings of
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this stage indicated a "Good" level of evaluation
across all dimensions.

Ghazisaeedi et al. [33] similarly designed and
evaluated self-care software for patients with heart
failure, showcasing results consistent with prior
research and demonstrating a "good" level of user
satisfaction. Furthermore, Sheikhtaheri et al. [34]
undertook the design and evaluation of self-care
software for breast cancer patients undergoing
chemotherapy, with their findings indicating a level
of satisfaction and good usability. Hoevenaars et al.
[35] developed a mobile app aimed at promoting a
healthy lifestyle among wheelchair users with spinal
cord injury or lower limb amputation. The study
assessed the app's usability, feasibility, and
effectiveness, revealing reasonable interview results
and usability scores.

A noteworthy limitation was observed: individuals
willing to invest more time and effort to familiarize
themselves with the app exhibited higher motivation,
positivity towards the product, and encountered
fewer challenges in the exercise and planning
sections. This aligns with prior research highlighting
the connection between increased app engagement
and intervention effectiveness [36-38]. However, it
raises concerns about the app's potential flaw,
suggesting a requisite skill level that might hinder
optimal utilization. Therefore, simplifying the app to
reduce the motivation required for sustained usage
could potentially streamline the actuation process for
benefiting from the self-care application.

CONCLUSION

Mobile-based education is a new educational
approach that has recently been developed with
unprecedented acceptance by learners all over the
world. Considering the many challenges of traditional
education and the countless benefits of distance
education based on new technologies, the use of
electronic learning programs in educational centers
and organizations will become more widespread in
the coming years. A mobile-based training program is
generally an important factor in improving veterans’
learning. Therefore, understanding the needs and
taking action to develop distance learning software
can be useful in advancing organizational goals and
increasing veterans' satisfaction. The results of the
present study, which was conducted under the title
“Design, implementation, and evaluation of
comprehensive self-care software for amputation
veterans based on mobile phones,” showed that
satisfaction and usability for the target community
were at the highest level of evaluation. As a result, it
appears practical and useful to expand and use as
many self-care applications as possible to provide
related services and training.

Mobile-based education has emerged as a novel and

widely embraced approach in the realm of learning,
garnering unprecedented acceptance from learners
globally. In light of the numerous challenges inherent
in traditional education and the myriad benefits
offered by distance education through cutting-edge
technologies, the utilization of electronic learning
programs within educational institutions is poised to
witness a surge in the years ahead. Particularly, the
implementation of mobile-based training programs
stands out as a crucial factor in enhancing the
learning experience for veterans. Recognizing their
unique needs and proactively developing distance
learning software can prove instrumental in
advancing organizational objectives and heightening
veterans' satisfaction.

This study, titled "smart solutions for veterans:
Enhancing amputee self-care through mobile
technology,” underscores the pivotal role of mobile
applications in fostering the learning journey of
veterans. The findings reveal that satisfaction and
usability within the target community reached the
highest echelons of evaluation. Consequently, the
pragmatic and beneficial nature of these outcomes
suggests the feasibility and utility of expanding the
use of self-care applications to offer a broader
spectrum of related services and training.

In addition to the current findings, future studies in
this field should delve deeper into refining and
expanding mobile-based education for veterans.
Emphasizing the continuous improvement of
distance learning software tailored to veterans'
needs will be crucial. Exploring innovative features,
adapting to evolving technologies, and assessing the
long-term impact of such programs on veterans'
educational outcomes and overall well-being could
be key focal points. Additionally, investigating the
scalability of comprehensive self-care software and
its integration into broader healthcare frameworks
for veterans would contribute significantly to the
ongoing discourse. Future research endeavors could
also explore the potential synergies between mobile-
based education and other support mechanisms to
provide a holistic approach to veterans' learning and
well-being.
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