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Background: Despite the well-grounded benefits of physical activity (PA), poor
compliance with the PA guidelines has been reported among head and neck
cancer (HNC) patients. Mobile health (mHealth)-based interventions can help
cancer survivors increase their PA levels and increase the reach or efficiency of
rehabilitation services. However, there is limited knowledge about the needs and
perceptions of HNC patients regarding these interventions. This study explored the
perceptions and needs of HNC patients regarding mHealth-based PA programs
before developing such interventions to ensure their improved effectiveness.

Study design: A constructivist qualitative study.

Methods: We purposively selected 17 adult HNC patients aged 40-80years to
determine their needs and perceptions of future mHealth-based PA programs.
Semi-structured face-to-face interviews were conducted, and the data were
analyzed via thematic analysis. The report followed the Consolidated Criteria for
Qualitative Research Reports guidelines.

Results: Four themes were analyzed from the interview transcripts regarding the
needs and perceptions of mHealth-based PA programs: (1) functionality needs;
(2) system usage requirements; (3) social support; and (4) perceived barriers and
facilitators. HNC patients expect highly customized and specialized mHealth
interventions that consider individual factors, address their concerns about
security, network, and cost, and prefer improved comfort. Moreover, they expect
to receive support from their healthcare providers, families, and peers.

Conclusion: The study provides pragmatic ready-to-use recommendations to
design interventions for inactive HNC patients to achieve the recommended PA
levels. Future mHealth interventions should be tailored according to the needs
of the HNC patients by utilizing perceived facilitators and removing perceived
barriers to help them engage in PA actively.
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1 Introduction

Head and neck cancer (HNC) is the sixth most frequent cancer
type worldwide (1). In China, approximately 115,000 new HNC cases
were diagnosed in 2014, including 84,000 men and 31,000 women.
The crude incidence rate was 8.32/100,000 (2). With recent advances
in cancer treatment and HNC management, the 5-year survival rate
of HNC is estimated as 40-50% (3, 4). Financial toxicity is a significant
issue for some HNC patients, which is associated with a reduced
health-related quality of life (5). Additionally, patients with HNC are
at significant risk of cardiovascular events; hence, cardiovascular risk
mitigation is essential to survivorship care (6).

(PA) s
non-pharmacological treatment to improve the health status of HNC

Physical  activity considered an effective
patients. Higher levels of PA were associated with a 7% reduction in
the overall cancer risk (hazard ratio [HR] =0.93, confidence interval
[CI]: 0.90-0.95), with a moderate negative association (10-20% risk
reduction) observed for HNC (HR=0.85, CI: 0.78-0.93) (7). PA can
be an effective intervention that complements the treatment and
prevents treatment-related cardiovascular disease (8). Moreover, PA
during or after treatment in HNC patients significantly improves the
functional capacity, prevents the worsening of fatigue, and improves
the quality of life (9). PA interventions in cancer survivors are cost-
effective, with cost-effectiveness better than US$ 101,195 per quality-
adjusted life years gained (10).

Despite the well-documented benefits of PA, adherence of HNC
patients to the recommended PA guidelines is poor (11). Objective
barriers experienced by HNC patients in performing PA include time
pressure, distance to program, and lack of facilities or space. Low self-
efficacy and lack of knowledge also prevent patients from participating
in PA (12). Additionally, the cultural context is an important factor
affecting patients’ PA preferences; for example, patients’ perceptions
of PA in traditional Chinese culture may act as an implicit barrier to
exercise (13). Moreover, with the coronavirus disease 2019 pandemic
and regulations enacted to reduce its spread (e.g., home isolation, gym
and recreation center closures, and social distancing) (14, 15), the
preexisting pandemic of physical inactivity has become more serious.
Therefore, using expanded telehealth to provide non-traditional care
delivery models has been encouraged (16).

The use of mobile health (mHealth) as a core public health tool
has increased dramatically in healthcare, because it changes the
environment for patient care and the delivery of healthcare, addressing
the geographic and logistical barriers of traditional programs and
improving the efficiency of rehabilitation services (17, 18). The
mHealth-based PA interventions may be safe and feasible to help
HNC patients improve their PA levels and compatible with concurrent
chemotherapy or radiotherapy treatment (19, 20), however,
compliance of HNC patients with mHealth programs for PA has been
reported as 50-70% (21). The willingness of patients to use mHealth
programs will be stronger if they believe that it is useful and easy to
use (22, 23), and they are often subject to the social influence around
them when making mHealth decisions (24). However, there is limited
knowledge about the needs and perceptions of HNC patients
regarding these interventions. Therefore, it is needed to explore the
patients’ needs and perceptions with respect to four core factors

Abbreviations: HCPs, healthcare professionals; mHealth, mobile health; PA, physical

activity.

Frontiers in Public Health

10.3389/fpubh.2023.1260804

influencing user acceptance (performance expectations, effort
expectations, social influence, and convenience) based on the Unified
Theory of Technology Acceptance and Use (UTAUT) (25). The
UTAUT explains more than 70% of the variance in behavioral
intentions and outperforms eight existing models.

In this study, we aim to explore the needs and perceptions of HNC
patients regarding mHealth-based PA programs before developing
such interventions, which was conducted to inform a pilot feasibility
study to provide support for PA to HNC patients. The findings of this
study could provide the limited evidence needed to promote digital
adherence techniques and public health education.

2 Methods
2.1 Study design

A constructivist qualitative methodology (26) was used, and the
data were analyzed via thematic analysis (27). A constructivism-based
qualitative research approach was chosen because it proposed that the
results of the study are a product of the participants’ experiences and
understanding and their interaction with the researcher sharing the
phenomenon. Moreover, it facilitated determining the patients’ needs
and perceptions regarding the emerging mHealth interventions in the
context of Chinese culture. This study followed the Consolidated
Criteria for Reporting Qualitative Research guidelines (28) for
reporting (Supplementary File S1).

2.2 Study setting and participants

This study was conducted at the Otolaryngology Department
(Department of Otorhinolaryngology-Head and Neck Surgery) and the
Oncology Department of the First Hospital of Shanxi Medical University
in Taiyuan. Participants were recruited in person by the second author
from June 20 to November 15, 2022. Purposive sampling produced a
sample of 17 patients with HNC. This study aimed to inform the future
development of a PA intervention that utilizes mHealth; therefore,
we intended to recruit HNC survivors who were hospitalized patients or
were hospitalized after discharge and would benefit the most from these
interventions (i.e., insufficiently active patients) (29). The inclusion
criteria were as follows: (1) age>18years; (2) diagnosed with HNC and
receiving adjuvant therapy or having completed adjuvant therapy (i.e.,
chemotherapy and/or radiation therapy); (3) insufficiently active (i.e.,
engaging in <150 min of moderate-intensity PA per week in the past
month based on self-report); and (4) ability to walk without pain or
discomfort. Patients were excluded if they had self-reported health issues
that limit PA or if they were unable to speak.

We used purposive sampling methods to approach participants
for diversity in the sample characteristics. For instance, we considered
the disease stage, treatment method (surgery or radiotherapy), area of
residence (urban or rural), and different economic levels as relevant
characteristics for the HNC patients.

2.3 Data collection

Data were collected by conducting face-to-face semi-
structured interviews and audio-recorded by YN, who was a nurse
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TABLE 1 Interview guide.
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Construct Item Description
Performance expectancy PE1 Would you need an mHealth system to help you with your PA?
PE2 What customization features would you like to see in your mHealth-based PA program?
PE3 Is there any feature or function you would consider very important for inclusion in a good mHealth system that would
stimulate your interest to use it regularly?
Effort expectancy EE1L What makes/made the information in the mHealth systems clear and understandable?
EE2 What makes/made the mHealth systems easy to operate?
Social influence SI1 Is there anyone within your social circle who supports you in using mHealth systems?
SI2 Is there anyone important to you who thinks that you should use mHealth systems?
Facilitating conditions FC1 What do you find challenging about using mHealth systems for PA management?
FC2 What challenges or facilitators do you find in terms of the necessary resources needed to use the mHealth system?
FC3 What challenges or facilitators do you find in terms of the necessary knowledge needed to use the mHealth system?
FC4 Is there a specific person (or group) available to help you when you encounter difficulties with the mHealth system?

HCPs, healthcare professionals; mHealth, mobile health; PA, physical activity.

trained in gathering qualitative data, study objectives, managing
dialog, and interaction with participants of various dispositions
during their nursing PhD course. Similarly, fundamental training
was conducted for transcription, coding, and analysis. The
interviews were conducted in a private conference room, with no
one else present during the interview. All interviews were
conducted at a time best suited for the participants. Before
beginning each interview, the researchers read out the participant
explanation statement to the patients, following which the
participants provided written informed consent. Researchers
recorded field notes at the end of each interview. The mean
interview time was 35 min. Participant interviews continued until
the data were saturated. All interviews were recorded with prior
permission obtained from the participants.

2.4 Interview guides

A hypothetical scenario was used to describe the general content
of the mHealth-based PA program, as none of the participants had
prior experience with it. This hypothetical scenario was presented
verbally once at the beginning and repeated on the participant’s
demand during the interview if they needed to recall it. The mHealth-
based PA program comprised three main components as follows: a
patient-facing component consisting of a smartphone application to
record the patient’s daily PA and provide PA-related health education;
a secure Health Insurance Portability and Accountability
Act-compatible cloud server storing encrypted videos; and a
computer-based login system to monitor the patient’s daily PA and
confirm compliance.

The interview guide was guided by the UTAUT (Table 1). It
included open-ended questions about the patient’s needs regarding
performance and effort expectations when using the mHealth-
based PA intervention program in the future, perceptions of social
influence, and perceived barriers and facilitators. The interviews
were conducted in Mandarin Chinese, and the quotes have been
translated into English. Two interviews that were initially conducted
as pilot interviews were included in the analysis for their content,
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as they covered valuable information relevant to the study
objectives. After completing the pilot interviews, minor changes
were made to the interview guide, such as starting each interview
by focusing on the smartphone and mHealth use in daily life to
allow patients to understand the topic of the study better and
be more open-ended.

2.5 Data analysis

Immediately after each interview, the researcher (YN) transcribed
the recording verbatim and compared it with the original recording to
ensure accuracy. Two researchers (YN and ZH J) performed a reflexive
thematic analysis following the six phases described by Braun and
Clarke (30) to analyze the data. As thematic analysis is very flexible and
facilitates distinguishing, identifying, and interpreting themes,
we considered it appropriate for use with interpretive descriptive
methodology. Qualitative analysis was managed using NVivo 12. The
verbatim transcripts were read several times to develop a broad
understanding of the participants’ responses. Following this, the words,
phrases, and statements were coded. The codes and phrases were
clustered in themes using reflexive thematic analysis, code refining, and
combining into subthemes. The subthemes were refined and collated
to develop themes, based on relevance, content, and meanings.

2.6 Ethical considerations

The study was conducted according to the Dutch law and the
Declaration of Helsinki. Approval for the study was granted by the
Ethics Committee of First Hospital of Shanxi Medical University
(2022/K193). All participants provided written informed consent
before the interviews. Our data, including the interview transcripts,
did not include the participants names or other identifying
information to protect and maintain their confidentiality. All of our
findings are presented anonymously, with only the research team
having access.
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2.7 Rigor

Several strategies were used to ensure credibility,
transferability, confirmability, and dependability (31). Meetings
with all researchers were held at each level of coding to discuss the
coding and grouping of codes into themes to enhance
interpretative rigor. The literature review, pilot interviews, and
discussions among researchers facilitated the development of
interview guidelines. The second author had prolonged contact
with the participants, leading to reasonably long interviews. The
researcher’s training in qualitative research ensured the credibility
of the research instrument. Two researchers conducted the
analysis independently, while a third validated the themes and

structure (researcher triangulation).

3 Results

This study included 17 participants, and their characteristics are
presented in Table 2. The age range of the participants was 40-80 years,
and most of them were men (14/17). Oral or nasopharyngeal cancer
was diagnosed in 12/17 patients, and 13/17 patients had Stage III-IV
cancer. Most of the patients (13/17) had received radiotherapy
or chemotherapy.

The following four themes were analyzed from the interview
transcripts: (1) functionality needs; (2) system usage requirements; (3)
social support; and (4) perceived barriers and facilitators. Figure 1
shows the themes and subthemes, and these are discussed in detail
with illustrative quotations of participants below.

3.1 Functionality needs for the mHealth PA
program

When considering how to improve the perceived usefulness of
mHealth-based PA programs for HNC patients, participants expressed
their needs for functionality, which included professional health
education information with video features, executable goals with clear
reminders, and tricks and customized features.

3.1.1 Professional health education information
with video features

Many participants agreed that although they knew the benefits of
exercise for the general population, they wanted information that was
more specific about the safety and benefits of exercising while
undergoing treatment or after treatment. Specific information on how
PA can help manage or mitigate side effects and how to perform it
safely would be helpful and motivating. Furthermore, participants
wanted to access user-friendly video demonstrations of exercises to
help “implement different types of exercises” and to “push them to
be better at exercise”

“Recovery from illness is a long process. I want to know information
about when I can exercise, what exercise I should be doing, and how
to do it safely, and that’s the most valuable feature of this app and
distinguishes it from other commercially available exercise apps.”
(Participant #10, young male).
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TABLE 2 Characteristics of the participants.

Variables n (%)
Sex

Male 14 (82.4)
Female 3(17.6)
Age (years)

40-50 7 (41.2)
51-60 4(23.5)
61-70 4(23.5)
>71 2(11.8)
Education level

Lower (primary education or less/lower

secondary) 12 (70.6)
Intermediate (upper secondary/post-secondary 159)
non-tertiary)

Tertiary (short-cycle tertiary/bachelor/master/

doctoral) e
Marital status

Married 17 (100.0)
Divorced 0(0)
Widowed 0(0)
Place of residence

City 8 (47.1)
Countryside 9(52.9)
Cancer site

Larynx 3(17.6)
Oral cavity 6(35.3)
Nasopharynx 6 (35.3)
Others 2(11.8)
Cancer stage at diagnosis

Stage I 1(5.9)
Stage IT 3(17.6)
Stage III 5(29.4)
Stage IV 8 (47.1)
Treatment type

Surgery only 4(23.5)
Chemotherapy only 2(11.8)
Radiotherapy only 3(17.6)
Chemotherapy + radiotherapy 2(11.8)
Radiotherapy + surgery 6(35.3)

3.1.2 Executable goals with clear reminders

Some patients felt that achievable goals should be set for them in
the application that can be adjusted over time along with clear
reminders. Participants undergoing chemotherapy indicated that they
might suffer chemotherapy side effects, such as nausea, fatigue, and
anxiety, which vary within and between treatment cycles among the
patients. Fatigue often causes patients to feel limited in energy, and
most of their energy is prioritized for family or daily activities; hence,

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1260804
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ning et al. 10.3389/fpubh.2023.1260804
[ Professional health education information ]
with video features
Py F Executable goals with clear reminders ]
’ \
"Functlonty‘ Pe— = ]
1 ricks and customized features
Patients' need of g > e
mHealth PA program | < { System usage™ 77 Social
requiremenis , support }
4 \ /
——’ . .
[ Simplifying menu navigation [ Professional guidance from HCPs ]
[ rp———— [ Gaining support from family members J
[ Experience sharing with peers ]
Perceived barriers Perceived facilitators
( Poor digital literacy )
( Convenience (Travel and )
. . Costs of accessing the costs saved)
Perceived barriers and ” internet
facilitatirs Poor cellular network
connectivity access
( Improved comfort level )
\[ Inactive HCPs ]/ K J
FIGURE 1
Themes and subthemes of the needs and perceptions of HNC patients regarding mHealth-based PA programs.

it is important to consider this when designing realistic PA goals. They
hoped that the interventions would allow them to “accomplish their
PA goals” by providing guided structured plans that “suggest what
you should be doing at each stage”

“Because I feel tired during and after radiotherapy, I will gradually
get better until the next radiotherapy treatment. So I would like to
be flexible with the exercise goals set in the app.” (Participant #11,
young male).

“..and it would be helpful if there was an app that could remind me
in the morning that it’s time to exercise, or sometimes if I ignore the
reminder, it would remind me again in the noon or afternoon, three
times a day.” (Participant #10, young male).

3.1.3 Tricks and customized features

Participants expected that their PA program be customized based
on individual factors, including preferences, PA history, treatment
characteristics, and symptoms. They also mentioned several strategies
for maintaining their PA routines. Participants felt that maintaining a
log during PA could be beneficial to the individual as it would “record
and track (their) movements,” and they could “visualize their progress”
and “measure how far they are from their goals” They also reflected
on how sharing a journal can not only help “monitor themselves at
home” but also gain acknowledgment from their HCPs.

Frontiers in Public Health

“Iused to play ping pong and enjoyed it. Although I am undergoing
radiation therapy, I hope that my exercise plan will take into
account my preferences and previous intensity.” (Participant #13,
young male).

“Keep track and record what you have done so you can see and say,
Tve done it, I've accomplished my goal for the day’...I feel very
accomplished with PA, and it makes me feel confident about myself”
(Participant #11, young male).

3.2 System usage requirements for the
mHealth PA program

3.2.1 Simplifying menu navigation

Regarding making the system easy to use, patients mainly
mentioned simplifying menu navigation and reducing the user’s
time investment.

“The first look is the clickable buttons that allow us to go directly
to the useful operating interface” (Participant #10, young

male).

The application’s ability to save and display previously recorded
data will also save time.
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“The apps can save all your previous records, so you can eliminate
repetitive tasks, such as your account information and system
preferences.” (Participant #17, young male).

3.2.2 User training

Before piloting these mHealth systems, patients expect formal
user training to increase usability and uptake. One patient asked,
“How do you use what you do not understand? Is there anyone to
teach us?” Another emphasized, “Some systems are very difficult
to navigate”

“I am not proficient in software and hardware usage. I wish someone
had taken the time to educate us on how to use these systems,
instead of assuming we know.” (Participant #12, older male).

3.3 Social support for the mHealth PA
program

Patients expressed the need for social support from healthcare
providers (HCPs), family members, and peers. The engagement of
HCPs to interact with patients and answer questions was considered
important. Additionally, educating family members about the safety
and efficacy of PA could help patients gain better support. Peer
interaction and experience sharing can create an atmosphere of
mutual support for PA.

3.3.1 Professional guidance from HCPs

Participants felt that they would have a sense of safety and security
if HCPs engaged in interactions and provided professional guidance
to solve problems at any time. Participants also expressed the value of
having a “WeChat-like group that includes doctors and patients,”
where they can ask questions and get “instant responses” from
doctors, which could serve as a reference for others with the
same problem.

“Being able to receive professional guidance from HCPs during my
exercise was helpful and really appealed to me to use the app.”
(Participant #9, older male).

“I was more concerned about the interaction with the doctors, and
their support would give me a sense of confidence.” (Participant #11,
young male).

3.3.2 Gaining support from family members

Participants stressed the need to be supported by family members
when making treatment decisions and for PA management. For many
patients, especially older patients or those with limited digital skills,
their family members often encouraged them to rest and reduce
activity. This was possibly due to filial and piety considerations in
traditional Chinese culture or for safety and avoiding infection risk.
Patients felt that educating family members on the safety and efficacy
of PA after illness and transforming their traditional attitudes could
help them gain better support.
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10.3389/fpubh.2023.1260804

“Since I've been sick, my family has encouraged me to sit or lie down
and rest, except for basic daily activities, because they feel that
activity drains my energy, and they also feel that it’s unfilial for me
to do housework when I'm sick.” (Participant #16, older male).

“I was quite fond of exercising but since I've been sick, my family has
told me to exercise as little as possible. They think exercise interferes
with energy recovery and feel it's unsafe. I need their support which
is important to me.” (Participant #10, young male).

3.3.3 Experience sharing with peers

Participants expressed the need for interaction with peers within
the application. They explained the importance of support from peers
with similar illnesses and treatment experiences who were able to
share their PA experiences within the application, creating a sense of
group belonging, empathy, and a social PA environment.

A forum for sharing and communicating with fellow patients is
needed. In a sense, it’s like you belong to a group. I can share my
feelings and have people who understand me, and I'm not alone.”
(Participant #1, young female).

“When you are on your own, it’s harder because you encounter
problems, and you might want to give up. But when you do it with
other people, it’s much easier to have them as a reference point, or
questions that can be answered in a timely manner” (Participant #9,
older male).

3.4 Perceived barriers and facilitators
3.4.1 Perceived barriers

3.4.1.1 Poor digital literacy

Patients were digitally illiterate or had poor digital literacy with
no appreciation for the relationship between mHealth and PA. For
instance, some older patients may find telemedicine a challenge, as the
task requires the ability to operate a cell phone and respond
appropriately to their PA measurements.

“I do not normally use my phone for everyday operations, such
as surfing the web or shopping online. I only use it for phone
calls and voice chatting in WeChat, because it is very difficult
for me to learn those operations, and we older people are not
able to keep up with the changes of the times.” (Participant #3,
older male).

3.4.1.2 Costs of accessing the internet

Participants expressed concerns regarding the costs related to
using mHealth. Most patients indicated that although they could
connect to wireless internet at home, the recurrent costs of internet
access outdoors were the main barrier. Some low-income patients
expressed concerns that the internet they purchased would not
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be enough for their use outdoors and extra purchases would
be required.

“There is a situation where I have to connect to a cellular network
for recording during my outdoor exercise. At this point, the cellular
network data I purchased can easily be used up, and the excess will
bring extra expenses.” (Participant #17, young male).

3.4.1.3 Poor cellular network connectivity and internet
access

Some patients were concerned about inconsistent cell phone
network coverage in certain areas. They indicated that an unstable
network could interfere with the recording of the PA and thus affect
their judgment of whether they had completed their daily PA goal.

“There are some areas with poor network signal, slow internet speed,
and at times, there is no network at all...If there is no network or
internet, my exercise records will be impaired and how do I know if
my PA goal is accomplished?” (Participant #1, young female).

3.4.14 Inactive HCPs

Most patients perceive that HCPs are unresponsive and poorly
motivated to their needs due to their work overload. With this
perception, the system, even if fully functional, would not work due
to the need for direct interaction with the HCPs.

.1t is even worse when asked about the topic of PA, as many HCPs
see it as extra work.” (Participant #4, young male).

“It’s very frustrating to go to a hospital and find doctors and nurses
very busy. What'’s more, how about a platform that relies heavily on
the availability of healthcare providers to function?” (Participant #6,
young female).

3.4.2 Perceived facilitators

3.4.2.1 Convenience (travel and costs saved)

Patients who are geographically isolated and have poor access to
transportation, such as those living in rural areas, often consider
mHealth-based systems beneficial. Moreover, the costs incurred due
to trips to the hospital, or even the need to stay in a hotel, can be saved.

“Parking at the hospital is inconvenient due to traffic jams. It would
be a great relief if I could let my doctor know about my condition
and adjust my PA via mobile phone so I do not always have to take
(my son’s) car to the hospital, and I do not suffer from congestion
and waste time and do not have to pay parking fees or toll fees.”
(Participant #3, older male).

3.4.2.2 Improved comfort level

Patients with HNC are prone to facial disfigurement during the
treatment process, which could make them feel uncomfortable and
embarrassed in public. These feelings can make them reluctant to
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exercise; hence, mHealth-based PA can solve this problem.
Additionally, patients felt less nervous in a remote situation than in a
face-to-face conversation in the hospital.

“The way I look now (the change in body image), I do not want to
be in a crowded place or even be seen by a doctor. If I know I need
to exercise,  want to do it in a quiet place. Communicating with the
doctor remotely via mobile phone without having to meet face-to-
face would avoid embarrassment.” (Participant #2, young male).

4 Discussion

This study examined the needs and perceptions of HNC patients
for developing mHealth-based PA intervention programs. Data
analysis identified functionality needs, system usage requirements,
social support, and perceived barriers and facilitators for the
widespread use of mHealth-based PA programs, providing the first
step in designing mHealth-based PA interventions for inactive HNC
patients to achieve recommended PA levels. Overall, HNC patients
expect highly customized and specialized mHealth interventions that
consider individual factors, address their concerns about security,
network, and cost, and prefer improved comfort. Moreover, they
expect to receive support from their HCPs, families, and peers.

As for the functionality needs, patients particularly emphasized
the importance of health education. Targeted educational and
informational content for specific groups in mHealth interventions
may increase disease awareness, bridge knowledge gaps, and
encourage healthy behaviors (32), which is consistent with the
findings of our study. Furthermore, our research found that especially
in older or poorly literate patients, video-based education has gained
popularity because the vividness of the videos provides clear learning
content and motivates patients to obtain information on their own, as
reported in other areas of global healthcare (33). The mHealth
strategies comprising educational videos and video consultations
could reduce the use of unplanned medical services and aid in rapid
patient-reported recovery (34).

Our findings suggest that patients undergoing treatment or have
completed treatment may want HCP engagement and access to
tailored programs to ensure the safety and effectiveness of
PA. Moreover, patients undergoing treatment expressed the need for
additional programs in case of acute treatment-related side effects,
such as fatigue and nausea. However, there is currently a serious
imbalance between the number of patients and doctors and nurses in
China (35), restricting effective communication between HCPs and
patients. Patients felt that HCPs sometimes ignored their needs and
delayed providing services to them because they were too busy at
work. Many mHealth technologies fail to be adopted because HCPs
are poorly equipped with digital technology and deliberately avoid
the system because they perceive it to be time-consuming and want
to maintain the status quo (36). Therefore, increasing the awareness
of the clinicians and nurses regarding the tools available and engaging
in digital training to develop the necessary skills for applying these
tools is central to the success of new technologies. Fundamentally,
promoting digital training in medical education may help equip
HCPs with the necessary skills to implement and manage
new technologies.
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Although endorsement by clinicians is a key facilitator of patient
acceptance of these tools, the role of the care team is also critical,
especially after discharge. This is because they are best positioned to
support problem-solving, considering their expertise in managing
illness and excellent communication skills in establishing a therapeutic
relationship with the patients (37). Furthermore, if the care team
encourages patients to use mHealth-based systems but fails to monitor
the data entered into the mHealth program actively, it would eventually
lead to mHealth abandonment even if the user initially agrees to adopt
the tool (38). This highlights the importance of integrating mHealth
into the clinical workflow in the future so that the data generated by
these tools can be used seamlessly in standard clinical practice.

Patients are often subject to the social influence such as the support
from family members (29) and peers interaction (37), which is consistent
with our findings. Interestingly, the availability of strong social support
and regular caregiver may sometimes discourage adoption of the
mHealth system, as they receive sufficient help from their caregivers and
believe that mHealth is unnecessary (39). Additionally, because the
family is a highly significant concept in Chinese culture, it is the duty of
other family members to care for the ailing family members, support
them, and encourage them to limit their activities. Moreover, despite
acknowledging the advantages of exercise, they reject vigorous activity
and classify all forms of exercise—except walking—as strenuous (13).
Since the role of the family is important, educating family members,
transforming their traditional attitudes and thoroughly understanding
the importance of PA could help patients gain effective support. As for
peer support, it is recommended that a face-to-face peer network
be established in the hospital, which can be expanded as an online
network after discharge and facilitated by a professional (40).

It is obvious that mHealth would reduce the reliance on HCPs and
make interventions more accessible and cost-effective and was
perceived by patients as a good complement to traditional face-to-face
healthcare services (41, 42). However, the costs associated with using
mHealth, such as the cost of internet access, remain a concern for
patients. Despite the rapid increase in the use of smartphones in
China, access to smartphones and the internet remains limited in
some remote rural areas. Poor network services and wireless signal
coverage are barriers to the mHealth program. The same problems
exist in other countries; for example, in the UK, the cost of technology
and poor access to free internet services prevent many people from
participating in the mHealth program (43). Considering these
problems, although China is strongly advocating internet-based
healthcare, the government still needs to improve the infrastructure
of network facilities. The manufacturers of the mHealth-based systems
should also provide ongoing assistance services and usage guidelines
to support patients in using mHealth applications. Moreover,
encouraging reimbursement of costs generated by the mHealth system
may help overcome the cost-related barriers.

To our knowledge, this is the first study to provide insights regarding
the needs and preferences of HNC patients for developing mHealth-
based PA interventions, thus filling the current knowledge gap. Rigorous
and reliable qualitative methods were used to analyze the data, providing
insights beyond those acquired quantitatively. However, this study has
several limitations. First, the sample primarily comprised HNC patients
from a hospital in northern China. The deep-rooted social and cultural
issues highlighted in this population may not be prevalent in other
contexts; therefore, case-to-case transferability may be limited in other
contexts. Second, the results need to be strengthened further, as the
patients were asked to provide their own needs and perceptions about
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future PA management applications rather than the developed
application. Furthermore, since data collection was completed at one
point in time, the needs and perceptions of HNC patients for future PA
applications may change over time.

5 Conclusion

This study provides pragmatic ready-to-use recommendations to
develop mHealth-based PA interventions for HNC patients. Future
mHealth interventions should be tailored according to the needs of
the patient, utilizing perceived facilitators and removing perceived
barriers that enable HNC patients to engage in PA actively and
improve their quality of life.

Further research is warranted to explore optimizing and tailoring
interventions to address these considerations. Given the necessity of
HCPs in intervention programs as perceived by patients, future studies
should incorporate perspectives of the HCPs to customize mHealth
PA interventions. Additionally, healthcare systems need to boost
training and resource allocation to make the HCPs more proficient in
technology and encourage more patients to participate in
PA. Furthermore, strengthening the progression of information
technology to reduce barriers perceived by patients and promote
public health education is warranted.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding authors.

Author contributions

YN: Data curation, Formal analysis, Methodology, Writing —
original draft, Writing - review & editing, Project administration,
Supervision. ZD: Project administration, Resources, Writing — original
draft, Formal analysis. Z]: Formal analysis, Investigation, Writing —
original draft. WZ: Formal analysis, Methodology, Writing — review
& editing. YD: Methodology, Supervision, Writing - review & editing.
QW: Formal analysis, Investigation, Methodology, Supervision,
Writing - review & editing. RZ: Formal analysis, Methodology, Project
administration, Supervision, Writing — review & editing. SH: Formal
Methodology,
Supervision, Validation, Writing - review & editing.

analysis, Project administration, Resources,

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.
Acknowledgments

We would like to thank the HNC patients who took part in this

study. We thank Bullet Edits Limited for the linguistic editing and
proofreading of the manuscript.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1260804
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ning et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: Globocan estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. (2021) 71:209-49. doi: 10.3322/caac.21660

2. Chen W, Sun K, Zheng R, Zeng H, Zhang S, Xia C, et al. Cancer incidence and
mortality in China, 2014. Chin ] Cancer Res. (2018) 30:1-12. doi: 10.21147/j.
issn.1000-9604.2018.01.01

3. Aragon NX, Ordonez D, Urrea ME, Holguin J, Collazos P, Garcia LS, et al. Head and
neck cancer in Cali, Colombia: population-based study. Community Dent Oral
Epidemiol. (2022) 50:292-9. doi: 10.1111/cdoe.12671

4. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: Globocan estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer J Clin. (2018) 68:394-424. doi: 10.3322/caac.21492

5. Smith ], Yu J, Gordon LG, Chilkuri M. Financial toxicity and out-of-pocket costs
for patients with head and neck cancer. Curr Oncol. (2023) 30:4922-35. doi: 10.3390/
curroncol30050371

6. Sun L, Brody R, Candelieri D, Lynch JA, Cohen RB, Li Y, et al. Risk of cardiovascular
events among patients with head and neck cancer. JAMA Otolaryngol Head Neck Surg.
(2023) 149:717-25. doi: 10.1001/jamaoto.2023.1342

7. Moore SC, Lee IM, Weiderpass E, Campbell PT, Sampson JN, Kitahara CM, et al.
Association of Leisure-Time physical activity with risk of 26 types of cancer in 1.44
million adults. JAMA Intern Med. (2016) 176:816-25. doi: 10.1001/jamainternmed.
2016.1548

8. Batalik L, Filakova K, Radkovcova I, Dosbaba F, Winnige P, Vlazna D, et al. Cardio-
oncology rehabilitation and telehealth: rationale for future integration in supportive
Care of Cancer Survivors. Front Cardiovasc Med. (2022) 9:858334. doi: 10.3389/
fcvm.2022.858334

9. Samuel S, Maiya AG, Fernandes DJ, Guddattu V, Saxena PUP, Kurian JR, et al.
Effectiveness of exercise-based rehabilitation on functional capacity and quality of life
in head and neck cancer patients receiving chemo-radiotherapy. Support Care Cancer.
(2019) 27:3913-20. doi: 10.1007/s00520-019-04750-z

10. Gubler-Gut BE, Péhlmann J, Flatz A, Schwenkglenks M, Rohrmann S. Cost-
effectiveness of physical activity interventions in cancer survivors of developed
countries: a systematic review. J Cancer Surviv. (2021) 15:961-75. doi: 10.1007/
s11764-021-01002-0

11. Fang YY, Wang CP, Chen Y], Lou PJ, Ko JY, Lin JJ, et al. Physical activity and fitness
in survivors of head and neck cancer. Support Care Cancer. (2021) 29:6807-17. doi:
10.1007/s00520-021-06192-y

12.Ning Y, Wang Q, Ding Y, Zhao W, Jia Z, Wang B. Barriers and facilitators to
physical activity participation in patients with head and neck cancer: a scoping review.
Support Care Cancer. (2022) 30:4591-601. doi: 10.1007/s00520-022-06812-1

13. Song Y, Wang JX, Chen X, Guo Y, Wang X, Liang W. Facilitators and barriers to
exercise influenced by traditional Chinese culture: a qualitative study of Chinese patients
undergoing Hemodialysis. J Transcult Nurs. (2019) 30:558-68. doi: 10.1177/1043
659618823908

14. Chen P, Mao L, Nassis GP, Harmer P, Ainsworth BE, Li F. Coronavirus disease
(COVID-19): the need to maintain regular physical activity while taking precautions. J
Sport Health Sci. (2020) 9:103—4. doi: 10.1016/j.jshs.2020.02.001

15. Sallis JE, Adlakha D, Oyeyemi A, Salvo D. An international physical activity and
public Health Research agenda to inform coronavirus Disease-2019 policies and
practices. ] Sport Health Sci. (2020) 9:328-34. doi: 10.1016/j.jshs.2020.05.005

16. Ueda M, Martins R, Hendrie PC, McDonnell T, Crews JR, Wong TL, et al.
Managing cancer care during the Covid-19 pandemic: agility and collaboration toward
a common goal. Natl Compr Canc Netw. (2020) 20:1-4. doi: 10.6004/jnccn.2020.7560

17. Dickinson R, Hall S, Sinclair JE, Bond C, Murchie P. Using technology to deliver
cancer follow-up: a systematic review. BMC Cancer. (2014) 14:311. doi:
10.1186/1471-2407-14-311

Frontiers in Public Health

10.3389/fpubh.2023.1260804

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1260804/
full#supplementary-material

18. McCool ], Dobson R, Whittaker R, Paton C. Mobile health (Mhealth) in low- and
middle-income countries. Annu Rev Public Health. (2022) 43:525-39. doi: 10.1146/
annurev-publhealth-052620-093850

19. Bouaoud J, Bertolus C, Zrounba P, Saintigny P. Digitalized healthcare for head and
neck cancer patients. J Stormatol Oral Maxillofac Surg. (2021) 122:434-40. doi: 10.1016/j.
jormas.2020.11.003

20. Martinez-Guijarro C, Lopez-Fernandez MD, Lopez-Garzon M, Lozano-Lozano
M, Arroyo-Morales M, Galiano-Castillo N. Feasibility and efficacy of telerehabilitation
in the Management of Patients with head and neck cancer during and after oncological
treatment: a systematic review. Eur ] Oncol Nurs. (2023) 63:102279. doi: 10.1016/j.
€jon.2023.102279

21. da Silva H, Santos G, Ferreira Leite A, Mesquita C, de Souza Figueiredo P, Miron
Stefani C, et al. The feasibility of telehealth in the monitoring of head and neck cancer
patients: a systematic review on remote technology, user adherence, user satisfaction,
and quality of life. Support Care Cancer. (2022) 30:8391-404. doi: 10.1007/
500520-022-07109-z

22.Hoque R, Sorwar G. Understanding factors influencing the adoption of Mhealth
by the elderly: an extension of the Utaut model. Int ] Med Inform. (2017) 101:75-84. doi:
10.1016/j.ijmedinf.2017.02.002

23. Salgado T, Tavares J, Oliveira T. Drivers of Mobile health acceptance and use from
the patient perspective: survey study and quantitative model development. JMIR
Mbhealth Uhealth. (2020) 8:e17588. doi: 10.2196/17588

24. Louissaint J, Lok AS, Fortune BE, Tapper EB. Acceptance and use of a smartphone
application in cirrhosis. Liver Int. (2020) 40:1556-63. doi: 10.1111/liv.14494

25. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information
technology: toward a unified view. MIS Q. (2003):425-78. doi: 10.2307/30036540

26. Crotty MJ. The foundations of social research: Meaning and perspective in the
research process. London: SAGE Publications Ltd (1998). 256 p.

27. Clarke V, Braun V. Successful qualitative research: A practical guide for beginners.
London: SAGE Publications Ltd (2013). 400 p.

28.Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (Coreq): a 32-item checklist for interviews and focus groups. Int ] Qual Health
Care. (2007) 19:349-57. doi: 10.1093/intqhc/mzm042

29. Dourado VZ, Kim JE. Use of smartphone applications to increase physical activity
and fitness, volume ii. Front Public Health. (2023) 11:1190566. doi: 10.3389/
fpubh.2023.1190566

30. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006)
3:77-101.

31. Forero R, Nahidi S, De Costa J, Mohsin M, Fitzgerald G, Gibson N, et al.
Application of four-dimension criteria to assess rigour of qualitative research in
emergency medicine. BMC Health Serv Res. (2018) 18:120. doi: 10.1186/
512913-018-2915-2

32.Jacob C, Sezgin E, Sanchez-Vazquez A, Ivory C. Sociotechnical factors affecting
Patients' adoption of Mobile health tools: systematic literature review and narrative
synthesis. JMIR Mhealth Uhealth. (2022) 10:e36284. doi: 10.2196/36284

33. Chatterjee A, Strong G, Meinert E, Milne-Ives M, Halkes M, Wyatt-Haines E. The
use of video for patient information and education: a scoping review of the variability
and effectiveness of interventions. Patient Educ Couns. (2021) 104:2189-99. doi:
10.1016/j.pec.2021.02.009

34.van Steenbergen G, van Veghel D, van Lieshout D, Sperwer M, Ter Woorst J,
Dekker L. Effects of video-based patient education and consultation on unplanned
health care utilization and early recovery after coronary artery bypass surgery (improv-
ed): randomized controlled trial. | Med Internet Res. (2022) 24:€37728. doi:
10.2196/37728

35. Kang G, Zhang H. China's health care system: something is wrong and how we can
fix it. Am ] Med. (2020) 133:e58. doi: 10.1016/j.amjmed.2019.07.025

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1260804
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1260804/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1260804/full#supplementary-material
https://doi.org/10.3322/caac.21660
https://doi.org/10.21147/j.issn.1000-9604.2018.01.01
https://doi.org/10.21147/j.issn.1000-9604.2018.01.01
https://doi.org/10.1111/cdoe.12671
https://doi.org/10.3322/caac.21492
https://doi.org/10.3390/curroncol30050371
https://doi.org/10.3390/curroncol30050371
https://doi.org/10.1001/jamaoto.2023.1342
https://doi.org/10.1001/jamainternmed.2016.1548
https://doi.org/10.1001/jamainternmed.2016.1548
https://doi.org/10.3389/fcvm.2022.858334
https://doi.org/10.3389/fcvm.2022.858334
https://doi.org/10.1007/s00520-019-04750-z
https://doi.org/10.1007/s11764-021-01002-0
https://doi.org/10.1007/s11764-021-01002-0
https://doi.org/10.1007/s00520-021-06192-y
https://doi.org/10.1007/s00520-022-06812-1
https://doi.org/10.1177/1043659618823908
https://doi.org/10.1177/1043659618823908
https://doi.org/10.1016/j.jshs.2020.02.001
https://doi.org/10.1016/j.jshs.2020.05.005
https://doi.org/10.6004/jnccn.2020.7560
https://doi.org/10.1186/1471-2407-14-311
https://doi.org/10.1146/annurev-publhealth-052620-093850
https://doi.org/10.1146/annurev-publhealth-052620-093850
https://doi.org/10.1016/j.jormas.2020.11.003
https://doi.org/10.1016/j.jormas.2020.11.003
https://doi.org/10.1016/j.ejon.2023.102279
https://doi.org/10.1016/j.ejon.2023.102279
https://doi.org/10.1007/s00520-022-07109-z
https://doi.org/10.1007/s00520-022-07109-z
https://doi.org/10.1016/j.ijmedinf.2017.02.002
https://doi.org/10.2196/17588
https://doi.org/10.1111/liv.14494
https://doi.org/10.2307/30036540
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.3389/fpubh.2023.1190566
https://doi.org/10.3389/fpubh.2023.1190566
https://doi.org/10.1186/s12913-018-2915-2
https://doi.org/10.1186/s12913-018-2915-2
https://doi.org/10.2196/36284
https://doi.org/10.1016/j.pec.2021.02.009
https://doi.org/10.2196/37728
https://doi.org/10.1016/j.amjmed.2019.07.025

Ning et al.

36. Saleh S, Khodor R, Alameddine M, Baroud M. Readiness of healthcare providers
for Ehealth: the case from primary healthcare Centers in Lebanon. BMC Health Serv Res.
(2016) 16:644. doi: 10.1186/s12913-016-1896-2

37.Su J], Paguio J, Baratedi WM, Abu-Odah H, Batalik L. Experience of coronary
heart disease patients with a nurse-led Ehealth cardiac rehabilitation: qualitative process
evaluation of a randomized controlled trial. Heart Lung. (2023) 57:214-21. doi:
10.1016/j.hrtlng.2022.10.005

38. Chang CP, Lee T-T, Mills ME. Experience of home telehealth technology in older
patients with diabetes. Comput Inform Nurs. (2017) 35:530-7. doi: 10.1097/
CIN.0000000000000341

39. Woo K, Dowding DW. Decision-making factors associated with telehealth
adoption by patients with heart failure at home: a qualitative study. Comput Inform Nurs.
(2020) 38:204-14. doi: 10.1097/CIN.0000000000000589

Frontiers in Public Health

10

10.3389/fpubh.2023.1260804

40. Haines KJ, Beesley SJ, Hopkins RO, McPeake ], Quasim T, Ritchie K, et al. Peer
support in critical care: a systematic review. Crit Care Med. (2018) 46:1522-31. doi:
10.1097/CCM.0000000000003293

41. de Batlle J, Massip M, Vargiu EX, Nadal N, Fuentes A, Ortega Bravo M, et al.
Implementing Mobile health-enabled integrated Care for Complex Chronic Patients:
intervention effectiveness and cost-effectiveness study. JMIR Mhealth Uhealth. (2021)
9:€22135. doi: 10.2196/22135

42. Shaffer KM, Turner KL, Siwik C, Gonzalez BD, Upasani R, Glazer JV, et al. Digital

health and telehealth in cancer care: a scoping review of reviews. Lancet Digit Health.
(2023) 5:e316-27. doi: 10.1016/52589-7500(23)00049-3

43. Lennon M, Bouamrane MX, Devlin A, O'Connor S, O'Donnell C, Chetty U, et al.
Readiness for delivering digital health at scale: lessons from a longitudinal qualitative
evaluation of a National Digital Health Innovation Program in the United Kingdom. ]
Med Internet Res. (2017) 19:e42. doi: 10.2196/jmir.6900

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1260804
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/s12913-016-1896-2
https://doi.org/10.1016/j.hrtlng.2022.10.005
https://doi.org/10.1097/CIN.0000000000000341
https://doi.org/10.1097/CIN.0000000000000341
https://doi.org/10.1097/CIN.0000000000000589
https://doi.org/10.1097/CCM.0000000000003293
https://doi.org/10.2196/22135
https://doi.org/10.1016/S2589-7500(23)00049-3
https://doi.org/10.2196/jmir.6900

	Development of mobile health-based interventions to promote physical activity in patients with head and neck cancer: a qualitative study
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Study setting and participants
	2.3 Data collection
	2.4 Interview guides
	2.5 Data analysis
	2.6 Ethical considerations
	2.7 Rigor

	3 Results
	3.1 Functionality needs for the mHealth PA program
	3.1.1 Professional health education information with video features
	3.1.2 Executable goals with clear reminders
	3.1.3 Tricks and customized features
	3.2 System usage requirements for the mHealth PA program
	3.2.1 Simplifying menu navigation
	3.2.2 User training
	3.3 Social support for the mHealth PA program
	3.3.1 Professional guidance from HCPs
	3.3.2 Gaining support from family members
	3.3.3 Experience sharing with peers
	3.4 Perceived barriers and facilitators
	3.4.1 Perceived barriers
	3.4.1.1 Poor digital literacy
	3.4.1.2 Costs of accessing the internet
	3.4.1.3 Poor cellular network connectivity and internet access
	3.4.1.4 Inactive HCPs
	3.4.2 Perceived facilitators
	3.4.2.1 Convenience (travel and costs saved)
	3.4.2.2 Improved comfort level

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions

	References

