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Abstract

Background: Patients with head and neck cancer (HNC) often experience various types and degrees of complications and
functional impairment following surgery or radiotherapy. Conseguently, these patients require extensive postdischarge rehabilitation,
either at home or in the community. Numerous studies have shown the advantages of mobile Health (mHealth) technology in
assisting patients with cancer with self-management and rehabilitation during the postdischarge period. However, few reviews
have focused on the intervention, management, and evaluation of mHealth technology in postdischarge patients with HNC.

Objective: This study aimed to conduct a scoping review of mHealth technology apps and interventions currently available to
patients discharged from hospitals after receiving treatment for HNC. This study sought to identify and summarize the types and
effectiveness of existing mHealth interventions as well as the differences in their outcome assessments.

Methods: The PubMed, Embase, Web of Science, and CINAHL databases were used to identify studies with no publication
time limits. The keywords “ mobile health technology” and “head and neck cancer” were combined to address the main concepts
of the research questions.

Results. Of the 1625 papers identified, 13 (0.8%) met the inclusion and exclusion criteria. Most studies (n=8, 61.5%) were
randomized controlled trials (RCTs) and cohort studies. These studies were conducted in 6 countries. The main aims of the
mHealth interventions in these studies are as follows: (1) symptom monitoring and assessment, (2) rehabilitation training, (3)
access to medical health information, (4) telehealth advisers, (5) peer communication and support, and (6) follow-up/review
reminders. The outcome evaluations of the 13 included studies were grouped into 4 categories: (1) technology usability and
patient satisfaction, (2) self-management of symptoms and patient-reported outcome—related indicators, (3) adherence, and (4)
health-related quality of life.

Conclusions: A limited number of studies haveinvestigated the use of mHealth technology in the postdi scharge sel f-management
of patients with HNC. The existing literature suggests that mHealth technology can effectively assist patients with HNC in
self-management and postdischarge interventions. It plays an important role in addressing patients’ health information needs,
reducing both their somatic and psychological burdens, and improving their overall quality of life. Future research should prioritize
conducting additional high-quality RCTs to evaluate the usability and analyze the cost-effectiveness of mHealth technol ogy.
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Introduction

Background

Malignant head and neck tumors, one of the most common
malignancies, are classified according to the site of tumor origin
into oral cavity, nasopharyngeal, oropharyngeal, and laryngeal
cancers. Among these, head and neck squamous cell carcinoma
(HNSCC) accounts for >90% of all head and neck tumors. The
latest statistics of the International Agency for Research on
Cancer (IARC) GLOBOCAN on global cancer incidence and
mortality in 2020 revealed 890,000 new cases of HNSCC, with
450,000 resulting deaths annually [1]. Theincidence of HNSCC
iscontinuing to rise and is expected to increase by 30% by 2030,
reaching an estimated 1.08 million new cases of HNSCC per
year [1].

Surgical resection, radiation, chemotherapy, targeted therapy,
and acombination of these therapies are the availabl e treatment
options for head and neck cancer (HNC). Patients with various
tumor stages and locations receive individualized treatment
approaches [2]. However, both surgical treatment and
radiotherapy can result in various types and intensities of
complications, which can negatively affect patients somatic
function, outward appearance, and psychological well-being.
For example, physical dysfunctions, such as swallowing
disorders, mouth-opening issues, and shoulder syndrome, as
well as psychological difficulties, such as social and workplace
reintegration due to an altered outward appearance, can result
from both surgical treatment and radiotherapy [3].

Studies have shown that patients with HNC frequently
experience increased functional impairment and negative side
effects after surgery or radiotherapy. Short-term home
rehabilitation after discharge is crucial for enhancing patients
function and long- and short-term quality of life (QoL) because
brief rehabilitation care treatment during hospitalization is
insufficient to assist patients in achieving full recovery.
Although patients have continuous access to medical care and
guidance from doctors and nurseswhilethey arein the hospital,
they must assume responsibility for their own functional
rehabilitation and self-care after discharge, whether they return
home or move to other facilities, such as community nursing
homes. Most patients and their family caregiverslack amedical
background, and despite receiving necessary verba health
education or health information booklets by doctors and nurses
before discharge, forgetfulnessinevitably occurs over time. As
a result, survivors of HNC may continue to experience
significant debilitating issues with swallowing, speech, hearing,
and psychological effects due to loss of function and changes
in their body image as aresult of treatment. Survivors of HNC
often experience a lower QoL [4-6]. Studies have shown that
their QoL islower compared to survivors of other cancer types
[7]. Therefore, improving the ability of patients with HNC to
manage their own care after leaving hospital is a challenging
and complex research subject.

https://mhealth.jmir.org/2023/1/e49051

With theincreasing application and popularity of mobile health
(mHealth) technology, numerous studies have shown that
mHealth technology has the potential to assist patients with
cancer and other chronic diseases in self-management [8,9].
mHealth is defined as “medical and public health practice
through the use of mobile devices such as mobile phones, patient
monitoring devices, persond digital assistants (PDAS) and other
wireless devices’ [10]. Currently, mHealth technology is used
inavariety of devicesand formats, including telephones, mobile
phones apps for cals or videos, web-based platforms, and
tablets, which are more commonly used in home environments.
Although existing studies have systematically evaluated the use
of mHealth technology in patientswith HNC, the primary focus
of these studies is not on patients’ self-management after
hospital discharge. The included studies mainly include
randomized controlled trials (RCTS), excluding other relevant
studies[11]. Therefore, this study aimed to explore how patients
can use mHealth technology for self-management and functional
rehabilitation, along with assessing the associated outcome
indicators, in both the short and the long term, following
discharge from treatment.

Objectives

This study systematically reviewed the use of mHealth
technology in the postdischarge self-management of patients
with HNC. Thereview centered on 2 sections: intervention and
outcome evaluation. The aims of this study were (1) to
summarize the categories of mHealth interventions and their
main types of functiong/services for the postdischarge
self-management of patients with HNC through a systematic
review of the existing literature and (2) to examine how these
mHealth interventions are evaluated and the differences that
exist between outcome indicators across studies.

Methods

Study Design

This study used the 5-stage methodol ogi cal framework outlined
by Arksey and O’ Malley [12] to define the scope of the review:
(1) identifying the research question, (2) identifying relevant
studies, (3) selecting relevant papersfor thereview, (4) charting
the data, and (5) collating, summarizing, and reporting the
results.

Stage 1: I dentifying the Research Question

The study population included adult patients with HNC who
had been discharged from the hospital after surgical treatment
or radiotherapy and were recovering at home or in the
community. The type of intervention involved the use of
mHealth technology. The research questions were devel oped
based on an initial literature search and further refined through
iterative discussions within the research team. The research
guestionswere asfollows: (1) What mHealth technol ogies exist
to support patientswith HNC after hospital discharge? (2) How
arethese mHealth technol ogies used to implement interventions?
(3) How are mHealth interventions eval uated?
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Stage 2: | dentifying Relevant Studies

A systematic search strategy was used to identify the literature
related to the research questions. We combined the keywords
“mobile health technology” and “head and neck cancer”
according to the patient/problem, intervention, comparison, and
outcome (PICO) principlesof literature search, which identified
the 2 main concepts of the research questions and summarized
the subject terms and free words related to these 2 main
concepts. Systematic searches were conducted in the PubMed,
Web of Science, Embase, and Cumulative Index to Nursing &
Allied Health (CINAHL) databases. Two independent
researchers (authorsLY F and CWH) searched the databasesfor
references to identify papers published between the time of
database creation and March 1, 2023. The search terms and
strategy used are presented in Multimedia Appendix 1.

Textbox 1. Inclusion and exclusion criteria.

Lietd

Stage 3: Selecting Relevant Papers for the Review

Theinclusion and exclusion criteriafor thisreview are presented
in Textbox 1. The citations obtained from each database were
imported into Endnote Reference Manager for bibliographic
analysis. Duplicate papers were excluded. Each level was
assessed by 2 reviewers, who independently considered studies
based on theinclusion and exclusion criteria. Thefirst screening
process involved reviewing the titles and abstracts to make the
following decisions: (1) if at least 1 reviewer agreed with the
inclusion criteria or found the abstract or titleinconclusive, the
study was moved to the second level of screening, and (2) if
both reviewers agreed to exclude a study, the study was
excluded. Two independent reviewers evaluated the full texts
at the second level of screening. Any disagreements between
the reviewers were resolved through discussion or by a third
reviewer.

Inclusion criteria:

o Adult patients including both males and females (=18 years old)

«  English papersonly
. Containsat least 1 quantitative result

Exclusion criteria:

«  Participants aged <18 years (pediatric, adolescent)

«  No specific outcome evaluation indicators related to HNC

«  Patients with head and neck cancer (HNC) who have been discharged from the hospital to recover in anonmedical setting, such as their homes
or communities, after undergoing at least 1 surgical or radiotherapy treatment

«  Useof mobile health (mHealth) technology to implement interventions

«  Selection of apaper by the same research team (same app) on a specific system for inclusion in the analysis

« Integrated interventions that do not use mHealth technology alone but in other collaborative ways, such as multidisciplinary cooperation

«  Full-text documents not available, such as conference abstracts or protocols, as well as review papers

Stage 4: Charting the Data

We collaborated to develop a graphical form of the data and to
identify variables to be extracted. Descriptive graphical
information included (1) ageneral description of the paper (first
author and year, study design, study site, and patient popul ation)
and (2) intervention-specific information (purpose of the
intervention and mHealth app, key features, delivery methods,
duration and follow-up period, data collected, outcomes
measured, and findings); see Multimedia Appendix 2.

Stage 5: Collating, Summarizing, and Reporting the
Results

General descriptions of review papers were collated according
to the descriptive characteristics. Following aconcurrent review
of the chart data, we conducted a thematic content analysis of
the interventions and associated outcomes for each study. First,
codes were developed and applied to analyze the data. The
coding segments for al chart data were created using
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color-coded quotes. The code summaries were organized in a
Microsoft Excel table for thematic content analysis. The table
was sorted by code and density, looking for repeating patterns
addressed by the included papers, including a comparison of
the studies across the data set and within each study until key
themeswereidentified. Theresults of this study summarizethe
objectives.

Results

Search Results

In total, 1625 papers were retrieved, of which 1489 (91.6%)
different papersremained after removing duplicatedata. Figure
1 displaysthe Preferred Reporting Itemsfor Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram of the retrieved
literature, the level of screening, and the included studies.
Finally, 13 (0.9%) studies, projects, or reports were included
inthis review.
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Figure 1. The Preferred Reporting Itemsfor Systematic Reviews and Meta-Analysis (PRISMA) flow diagram.

General Characteristics of the Included Studies

Of the 13 studies included in this review, RCTs (n=6, 46.2%)
were the most common type [13-18], followed by 2 (15.4%)
cohort studies [19,20] and 5 (38.5%) other types (n=4, 80%,

Identification

Records identified through
academic databases searching
PubMed MEDLINE: 789
Web of Science: 360
Embase: 402
CINAHL: 74

\

Screening

Records before duplicates removed
(N=1625)

Records screened
(n=1489)

Duplicates excluded (n=136)

Y

Titles and abstracts assessed
for eligibilty, records

Full-text papers assessed for
eligibility (n=67)

Y

excluded
(n=1422)

Full-text papers excluded with reasons

Included

Studies included (n=13)

https://mhealth.jmir.org/2023/1/e49051

XSL-FO

RenderX

12 Study protocols or abstracts
12 No discussion of mHealth interventions
2 No results or lack of information to interpret the
results
11 Review papers
8 Study population or content inconsistent/irrelevant
5 Lack of quantitative results related to evaluation int
erventions
4 The same team/app/website

(n=54)

quasi-experimental studiesand n=1, 20%, mixed study) [21-25].
The quality of the included studies was assessed using the JBI
critical appraisal tools, and detailed information is provided in
Multimedia Appendix 3. The general characteristics of the
included studies are presented in Table 1.
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Table 1. Genera characteristics of the included studies (N=13).

Lietd

Characteristics

Studies, n (%)

Study design
RCT?
Cohort study
Others

Origin of study
United States
Netherlands
Taiwan
China
Germany
Australia

Year of publication
2007-2019
2020-2023

6 (46.2)

2 (15.4)
5 (38.5)

5(38.5)
2(15.4)
3(23.1)
1(7.7)
1(7.7)
1(7.7)

4(30.8)
9(69.2)

3RCT: randomized controlled trial.

Types of mHealth Interventions Currently Being
Implemented

Current mHealth interventions and management services for
the population with HNC postdischarge include 6 main
categories: (1) symptom monitoring and assessment reports
(n=8, 61.5% [15,16,19,20,22-25]), (2) home rehabilitation
training (n=4, 30.8% [13,16-18]), (3) medica health information
access (n=7, 53.8%[13,14,16,17,22-24]), (4) telehealth support

Table 2. mHealth? intervention tools and categories.

(n=7,53.8%[14,18-21,23,25]), (5) peer-to-peer communication
(n=2, 15.4%[23,24]), and (6) follow-up/review reminders (n=2,
15.4% [14,22]). These mHealth interventions were delivered
through various technology platforms, including smartphones
(n=9, 69.2%), personal digital assistants (PDASs)/tablets (n=2,
15.4%), web-based platform (n=1, 7.7%), and home monitoring
or telemonitoring unit or telemetry system (n=1, 7.7%). The
results are summarized in Table 2.

Characteristics

Studies (N=13), n (%)

mHealth intervention tools
Smartphone
Tablet or computer
Web-based portal
Home monitoring or telemonitoring unit
mHealth intervention categories
Self-monitoring and report
Home practice
Provision of health information
Telemedical support
Communication community

Follow-up/review reminders

9(69.2)
2(15.4)
1(7.7)
1(7.7)

8 (61.5)
4(30.8)
7(53.8)
7(53.8)
2(15.4)
2(15.4)

3mHealth: mobile Health.

Intervention evaluation indicators for patients with HNC
adopting mHealth technology mostly included general patient
characteristics, QoL indicators, adherence, symptom
self-reporting, patient satisfaction, and eval uation of technology

https://mhealth.jmir.org/2023/1/e49051
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usability. Thethematic content analysisidentified 4 main themes
for outcome evaluation: (1) technology usability and patient
satisfaction, (2) indicators related to self-management of
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symptomsand patient-reported outcomes (PROs), (3) adherence,
and (4) health-related quality of life (HRQoL).

This study found that mHealth technology plays a more
beneficial role in the postdischarge management of patients
with HNC. The mHealth program helped improve physical and
psychological symptoms after discharge, enabled patients to
gain more knowledge about health care, and enhanced their
self-management of behaviors and functional rehabilitation
exercises after leaving the hospital. Patients in these studies
showed high levels of satisfaction with and acceptance of
mHealth technologies.

Sdf-Management of Symptoms and PRO-Related
Indicators

Of the 13 included studies, 8 (61.5%) focused on the impact of
mHealth technol ogy on symptoms and the validity of outcome

reporting.

Of these 8 (61.5%) studies, 2 (25%) discussed the impact of
mHeal th technology on the effectiveness of PROs. Maet al [20]
found that using afully automated interactive chatbot to provide
support and assist patients in self-reporting outcomes during
the postradiotherapy period for HNC treatment resulted in good
consistency between PROs and clinician-reported outcomes
(CROs). According to the study results[20], 61% of the patients
felt that the chatbot hel ped with symptom sel f-management and
reduced the need to call the care team, demonstrating that
mHealth technology can be effective in helping patients with
self-reporting outcomes.

Due to the significant symptom burden associated with HNC,
mHealth technol ogy may be beneficial in assisting patientswith
symptom management. Van Cleave et a [19] developed a
web-based platform, Electronic Patient Visit Assessment
(ePVA), to explore patients’ reports of symptomsand functional
limitations. ePVA can inquire about and document 21 common
symptoms and functional limitations associated with HNC and
generate an ePVA report. The HNC care team members can use
the ePVA report to implement real-time clinical interventions
based on their clinical judgment and the patients' knowledge.
The study phase results showed that patients with the most
symptoms and functional limitations reported a significantly
poorer HRQoL, demonstrating that ePVA may be a proven
mHealth tool that can be used as a real-time intervention for
patient reporting.

Next, 6 (75%) studies discussed the effect of mHeath
technology on patients’ symptom self-management. The mobile
app SwallowlT was tailored to provide telepractice-assisted
therapy to patientswith swallowing disorder during radiotherapy
and after HNC treatment to support home practice of the
pharyngeal program [13]. The program provides instructional
videos, images, and text descriptions for each exercise, allowing
patients to record the number of motor repetitions and the
perceived effort as they complete each exercise. Results of the
study during the outcome evauation phase showed no
significant differences between the conventional and
experimental groups in terms of swallowing, nutrition, or
functional measures. However, more patients (76%) preferred

https://mhealth.jmir.org/2023/1/e49051
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using SwallowlI T to receive instructions compared to instructing
themselves during exercises.

Lin et al [24] developed an oral care mobile app to provide
medical health information and oral mucosal care advice to
patients during radiotherapy for HNC. The results of the study
showed that the Patient-Generated Subjective Glaobal
Assessment scores of the group using mHealth technology were
significantly lower than those of the control group at all 3 nodes
during the intervention. Additionally, the severity of oral
mucositis grading was also significantly lower in al groups.
These findings indicate that the use of mobile apps is effective
inimproving the nutritional status and reducing the side effects
in patients with HNC treated with concurrent radiotherapy.

The mobile app Oncokompas, devel oped by Dutch academics,
can support symptom self-management by providing medical
information and a personalized overview of supportive care
optionsaimed at reducing the symptom burden among survivors
of cancer [16]. The results of the study indicated that the
mHealth technology group showed statistically significant
improvementsin the clinical course and symptom burden scores
for ora pain, socia eating, swalowing, cough, and dental
symptoms compared to the control group.

Wang et al [18] used telephone calls to help patients with oral
cancer after radical surgery perform functional exercises for
their trismus, monitor training progress, and obtain appropriate
feedback. After the 12-week intervention period, the changein
the maximum interincisional opening was 10.30 mm (95% Cl
8.22-12.37) greater in the experimental group than in the active
control group. The change in the mandibular functional
impairment score was —0.36 (95% CI —0.44 to —0.28) greater
in the experimental group than in the active control group. This
study provides evidence supporting the effectiveness of the
intervention program in reducing dental and mandibular
functional impairmentsin patients undergoing radical oral cancer
surgery.

Regarding complication management, an RCT [14] with patients
with nasopharyngeal cancer who were discharged from the
hospital after radiotherapy used a maobile app to provide the
patients with information about the disease, including
observation and treatment of radiotherapy complications and
reminders for regular review. The aim was to enhance the
self-management skills of the patients, enabling them to cope
effectively with radiotherapy complications [14]. The results
of this study showed that the incidence of oral mucositis, dry
mouth syndrome, difficulty in opening the mouth, and nasal
congestion was significantly lower in the intervention group
than in the control group 5 months after discharge, suggesting
that the intervention can effectively help patientsimprove their
ability to cope with and manage complications and reduce their
occurrence. In contrast, another retrospective controlled trial
[25] was conducted in which patients were followed up over
the phone within 72 h of discharge as well as by wound visits
to answer their questions in order to reduce emergency
department visitsand readmission rates. The results of thisstudy
showed a dtatistically significant reduction in emergency
department visits compared to the previous year, with no change
in readmission rates, demonstrating the potential of telephone
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interventions in the early postoperative period to reduce
unnecessary emergency department visits.

Technology Availability and Patient Satisfaction

Of the 13 included studies, 4 (30.8%) investigated technology
usability and patient satisfaction in outcome eva uations. Patients
demonstrated higher satisfaction with the mHealth technol ogies
in all study outcomes.

In terms of technology usability, software usability refersto the
extent to which aparticular user can use a product in a specific
context and achieve a particular goa effectively, efficiently,
and satisfactorily. Patient satisfaction with a fully automated
interactive chatbot [20] reached 89%, with 83% of patients
finding it easy to use, 79% feeling confident in using the chatbot,
71% finding the chatbot functionality well integrated, and 86%
feeling they did not need additional training or technical support
(80%) to use the chatbot.

In the SwallowlT study [13], 76% of patients preferred
Swallowl T or clinician guidance. In astudy [21] on coping with
somatic imagery, 89% of patients were very satisfied with
BRIGHT, found its use effective, and would recommend it to
other survivorsof HNC. In aquasi-experimental study in Taiwan
[22], the acceptability score of the mHealth app significantly
improved (P<.05) in terms of the intention to use, perceived
usefulness, and ease of use after 3 months of the intervention.

These data show that patients use of and familiarity with
mHealth apps reduce their uncertainty and improve their
acceptance of the new technology. This, in turn, can promote
better adoption and use of mHealth technology in the future and
enhance its overall usability.

Health-Related Quality of Life

Most studies (n=9, 69.2%) measured and eval uated the HRQoL .
Of these, 6 (66.7%) studies [14,19,21-24] used the European
Organization for Research and Treatment of Cancer Quality of
Life Questionnaire Core 30 (EORTC-QLQ-C30) and the
European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire Core 35 and Head and Neck
Module (EORTC-QLQ-H&N35), 2 (22.2%) studies [13,15]
used the Functional Assessment of Cancer Therapy—Head and
Neck (FACT-H&N) scale, 2 (22.2%) studies [16,19] used the
HRQoL scale, and 1 (11.1%) study [17] used the European
Organization for Research and Treatment of Cancer Quality of
Life Questionnaire and Provisiona 25-item Information Module
(EORTC-QLQ-INFO-25) to assess the QoL of survivors of
HNC.

There were mixed results regarding the improvement in the
QoL with mHealth technology in the studies. The mobile app
SwallowlT was not associated with statistically significant
improvementsin thefinal overall QoL [13]. However, BRIGHT
was associ ated with improvementsin the social eating disorder
and social contact disorder substructura domains of the
EORTC-QLQ-H&N35 [21]. Additionally, a greater number of
reported symptoms and functional limitations were associated
with lower EORTC-QLQ-C30 overall QoL health scores[19].
Furthermore, 5 (55.6%) studies demonstrated higher overall
improvements in the QoL in the experimental group using

https://mhealth.jmir.org/2023/1/e49051
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mHealth technology than in the control group [14,15,22-24],
and 1 (11.1%) study reported that increased adherence was
associated with a better patient-reported QoL [17].

I ntervention Adherence

Of the 13 included studies, 5 (38.5%) reported on adherenceto
the use of mHealth technology. In the Swallowl T app [13], it
was found that adherence decreased significantly over time for
the entire cohort, with low adherence at 6 weeksin all groups
(27%). However, adherence was relatively high in the group
with clinician guidance and the group using SwallowI T [13].

The results of an RCT [14] showed that adherence to
mouth-opening exercises and nasal rinsing was higher in the
intervention group than in the control group at 3 and 6 months
postdischarge (P<.05). However, changes in adherence within
groups were not elaborated. The researchers concluded that
mHealth technology can provide pictures and videos to be
viewed repeatedly, and all these activities can be performed
with the help of relevant videos as a means to improve patient
adherence.

The ePVA study [19] showed that 59 of 64 (92.2%) patients
completed the ePVA, with 1 or more follow-up visits within
the 6-month study window, with high completion rates and
adherence. Theinvestigators concluded that the high compl etion
rate results were related to the study team accommodating
patients' needs regarding completion times during treatment,
such asallowing patientsto delay completion until aconvenient
time.

The HNC Virtual Coach study [17] conducted as a
pre-radiotherapy  prophylactic  swallowing rehabilitation
demonstrated that 80% of patients used the app and over 50%
completed at least 1 swallowing exercise per day, with better,
although not statistically significant, adherence in the
experimental group. Although adherence declined in both groups
during radiotherapy, the results showed that higher adherence
was associated with a better patient-reported QoL .

Additional support for the intervention exercise program for
patients with restricted mouth opening was provided by remote
telephone support [18], which showed that at week 12, the
experimental group had 299.67 minutes (95% Cl 223.44-357.89)
more intervention exercise time than the control group. From
baselineto week 12, the change in the maximum interincisional
opening was 10.30 mm (95% CI 8.22-12.37) greater in the
experimental group than in the active control group. This
demonstrates that the use of mHealth technology can help
enhance patient compliance with intervention programsand, in
turn, improve functional impairment outcomes.

Discussion

Principal Findings

In this review, 13 papers were analyzed. Some studies have
indicated that patientswith HNC frequently experienceincreased
functional impairment after surgery. Brief rehabilitation during
hospitalization may not be adequate to help patients recover,
whilelong-term home-based rehabilitation after discharge plays
a crucia role in improving patients function and long- and
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short-term QoL . Therefore, this study focused on assessing how
patients use mHealth technology for self-management,
functional rehabilitation, and related outcome evaluation
indicators after hospital discharge.

This scoping review summarized the existing literature on
mHealth technol ogy for the postdischarge self-management of
patients with HNC and the intervention tools, intervention
methods, and types of outcome evaluations of mHealth
technology in the currently available literature, following a
generalization and thematic summary.

Advantages of mHealth Technology in Postdischarge
Self-Management of Patients With HNC

mHealth technology can accelerate patient communication,
facilitate home monitoring and self-management, and improve
overal patient health. The use of mHealth in the postdischarge
self-management of patients with HNC addresses many issues
and offers several advantages, including the following:

« Real-time monitoring and tracking: Although patients are
the best recorders of their dailly health experiences,
clinicians and others are unlikely to have full access to
patientsin their living environments after hospital discharge.
Consequently, capturing timely information about patients
actual experiences, health status, and outcomes can be
challenging. mHealth apps can help patients monitor and
track their health in real time. Using sensors and devices,
patients can measure physiological metrics (eg, heart rate,
respiration, blood pressure, and weight) and record them.
These data can be shared with doctors to better understand
their condition and make necessary adjustments to the
treatment plans. Meanwhile, because PROs have become
the focus of health care research, scholars have begun to
explore whether mHealth technology can be an effective
tool for PROs. Findings have shown that the use of mHealth
technology can help patientswith daily symptom recording
and outcome reporting. Furthermore, PROs have
demonstrated strong concordance with CROs[20].

«  Personalized health management: mHealth technol ogy can
provide a platform for patients and their familiesto obtain
different health services in the face of different needs, as
well asbetter intervention and management of patients after
they leave the hospita. mHealth apps can provide
personalized health management solutions tailored to
individual patient differences and needs. The apps can
provide customized dietary advice, exercise plans,
medication reminders, follow-up reminders, and other
functions according to the patient’s condition and treatment
plan, thereby helping them effectively managetheir health.

« Education and information resources. While patients are
receiving treatment within a hospital, doctors and nurses
can provide asteady stream of health care support, including
daily treatment, health information, and guidance. In
contrast, once patients are discharged, athough doctorsand
nurses may initiadly explain the key points of
posthospitalization rehabilitation and care, the passage of
time and various factors, both subjective and objective,
such as patient compliance, can make it challenging for
patients to effectively self-manage their physical and
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psychological well-being. mHealth apps can provide
patientswith health education and the necessary information
resources they require anytime, anywhere. Patients can
access professional medical knowledge about diseases,
treatment options, medication, and more through these apps
whilethey are at home, helping them better understand their
condition, treatment options, recovery methods, etc.
Social and psychological support: Dueto factorsrelated to
the disease and treatment modalities, patients with HNC
usualy faceissues concerning an altered body image, which
may also affect their ability to resume work and engage in
socia activities. Therefore, social and psychological support
for these patients requires careful consideration. However,
this is a long-term process that cannot be fully addressed
and promptly implemented during hospitalization. mHealth
apps connect patients with other patients or health care
professionals to provide socia and psychological support.
Patients can use these apps to share their experiences and
offer advice to other patients. Moreover, they can have
online consultations and communications with health care
professionals, thus reducing anxiety and the feeling of
isolation.

Improving adherence: Undoubtedly, for doctors and nurses,
managing and providing follow-up care for discharged
patients pose a significant challenge. The brief, 1-time
health education at the time of discharge makesit difficult
to address the various medical, health, and psychosocial
difficulties encountered by patients during home
rehabilitation and to help patients establish good
self-management ability and compliance with home
treatment. Patients who leave the hospital often experience
problems during the follow-up phase, including difficulty
in communication, difficulty in management, poor
adherence, suboptimal recovery, and apoor QoL. mHealth
apps, however, can provide medication reminders, treatment
plan tracking, and other functions to help patients better
follow doctors advice and treatment plans.

These findings suggest that novel mHealth technology is more
likely to be welcomed by the patient popul ation than traditional
forms of follow-up and that patients who use mHealth
technology show better adherence[13,14,17-19]. Thissuggests
that mHealth technology may be an effective tool to provide
follow-up and enhance the self-management of postdischarge
patientsin the future.

Overall, the advent of mobile technology has transformed the
health ecosystem by changing the way individuals communicate
and providing patients and health care providers with a wide
range of supportive tools to monitor and manage health
information, thereby facilitating better health care delivery. The
advantages of mHealth in the home self-management of patients
with HNC after discharge from the hospital include real-time
monitoring, personalized health management, access to
educational and information resources, social and psychological
support, and improved treatment adherence. These benefits can
help patients more effectively manage their health, improve
their QoL, and work closely with their health care teams.
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Limitations of mHealth Technology in Postdischarge
Self-Management of Patients With HNC

Although most studies have demonstrated the positive impact
of mHealth technology on the postdischarge self-management
of patients with HNC, some have shown no significant
improvement in patient self-management with respect to other
outcome indicators [16]. This may be because mHealth
technology isjust beginning to be applied to the population with
HNC and the amount of available literature on its application
is limited. Although the number of RCTs among the available
studies is relatively high, the research questions and outcome
indicators vary significantly across these studies. Therefore,
there is a scarcity of directly comparable studies in terms of
outcome evaluation.

In addition to physical and psychological outcome indicators,
few studies have examined standard technical usability
evaluations and economic efficiency indicators. Wall et al [26]
reported associated health service costs (service time,
consumabl es, treatment resources), patient-related costs (travel
and wages), and patient-related HRQoL statistics. Their study
resulted in a comparison of the total costs of different forms of
mHealth interventions, revealing significant cost savings for
health care services and consumers with HNC, while achieving
comparable HRQoL outcomes at a lower cost [26]. However,
apart from this study, there is limited existing literature that
reports on the social and economic benefits of using mHealth
technol ogy for both patients and hospitals. Variousfactors, such
as software devel opment and operational costs, equipment use
and maintenance costs, actual changesin patient financial stress,
and the overall social and economic benefits to hospitals, are
areaswhere further dataand research are needed. Such research
is essential to demonstrate the technological advantages of
mHealth and the associated individual societal benefits
generated.

As the number and scale of mobile apps increase with the
increasing use of mHealth technology, more attention should
be paid to usability evaluation throughout the software
development process. Timely usability evaluation before, during,
and after development isan important measure for understanding
user needs, improving the design of software features, and
improving user experience and satisfaction. However, this is
not well described in existing research.

At the sametime, we must a so consider theimpact of mHealth
technology on doctors and nurses, even asit brings convenience
to patients. Questions regarding whether the use of mHealth
technology consumes additional time for health care
professional's, whether it increases their workload beyond their
regular work, whether health care professionals are satisfied
with their mHealth technology experience, and how hospital
managers reconcile conflicts and contradictions arising from
thistechnology are all aspects that have received less attention
in existing research. Therefore, future research should explore
these areas to achieve a comprehensive understanding.
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Finally, the issues of data privacy and security should be given
sufficient attention. mHealth apps handle large amounts of
personal hedlth data; therefore, data privacy and security are
important concerns. Ensuring the security and privacy of patient
datais challenging, and appropriate security measures must be
adopted to protect such data.

Implications for Future Research

By addressing the limitations and research weaknesses of this
study, future research can advance to explore the effectiveness
of mHealth technology in the postdischarge self-management
of patients with HNC. This can be achieved through rigorous
methods, such as conducting an RCT with arobust study design,
expanding the scope of the study and the number of users, and
adopting scientific theoretical guidance for the selection and
eva uation of outcome indicators.

Hotspots for future research will also focus on the application
of artificia intelligence in mHealth, the integration of virtual
reality and augmented reality technologies in oncology
treatment, and the development of remote monitoring and
diagnosis based on mobile devices. Future research will aso
need to overcome various challenges, including issues related
to data privacy and security, technology usability and ease of
use, data analysis and use, and evaluation of the effectiveness
and efficacy of mHealth apps. Addressing these challenges
requires interdisciplinary collaboration and sustained research
efforts.

Limitations

This study was a scoping review conducted to broadly include
and summarize the existing literature. In addition, this study
only included studies published in English, and studies published
in other languages were excluded from the discussion.

Conclusion

mHealth technology has been applied to the postdischarge
self-management of patientswith HNC. The main interventions
in mHealth technology for improving postdischarge
self-management include symptom monitoring and reporting,
functional rehabilitation training, access to hedth care
information, telehealth service support, peer-to-peer
communication, and follow-up/review reminders. Outcome
evaluations of the use of mHealth technology were discussed
in terms of technology usability and patient satisfaction,
indicators related to self-management of symptoms, PROs,
adherence, the HRQoL , and theimpact on somati c/psychological
aspects, with most studies showing a positive impact.

Therefore, based on the limited research data available to date,
mHealth technol ogy can effectively help patientswith HNC in
self-management and postdischarge interventions. This plays
an important rolein meeting patients’ health information needs,
reducing their somatic and psychological burdens, and
enhancing their QoL. Future research should aim to conduct
higher-quality RCTsfor usability evaluation and cost—economic
benefit analysis.
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ePVA: Electronic Patient Visit Assessment

HNC: head and neck cancer

HNSCC: head and neck squamous cell carcinoma

HRQoL: health-related quality of life

mHealth: mobile health

PRO: patient-reported outcome

QoL: qudity of life

RCT: randomized controlled trial
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