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Abstract 

Background:  Nasopharyngeal carcinoma (NPC) is one of the most common head and neck malignancies, having a 
high incidence in Guangxi, China. Although chemoradiotherapy offers more effective cancer treatment, it also causes 
a variety of acute and chronic side effects, seriously affecting the quality of life. NPC has evolved into a chronic disease 
with most patients opting for home-based rehabilitation. Therefore, efforts on improving the home-based extended 
care services to improve the quality of life of patients are booming. The Chinese government encourages the use of 
internet technology for expanding the prospect of nursing. This study aimed to evaluate the impact of a mHealth-
based care model on the health outcomes of discharged patients with nasopharyngeal carcinoma.

Methods:  An experimental design was applied for this study. The study enrolled 116 discharged patients who were 
re-examined in the Radiotherapy Department of the First Affiliated Hospital of Guangxi Medical University from 
November 2019 to February 2020. These patients were randomized into control and intervention groups (n = 58 per 
group), but during the implementation of the project, there was one dropout in the control group due to the loss of 
follow-up, and one dropout in the intervention group due to distant metastasis. In the end, 57 patients in the control 
and intervention groups completed the trial. The control group was subjected to routine discharge guidance and 
follow-up, while the experimental group was implemented with a mobile health (mHealth)-based continuous nursing 
intervention model. The scores of the side effects, cancer fatigue, and quality of life were compared between the two 
groups of patients for 3, 6, and 12 months, respectively after discharge from the hospital.

Results:  This study included 114 patients and there were no significant differences in the baseline data between 
the two groups. After 6 and 12 months of intervention, the severity of radiation toxicity and side effects, the scores of 
cancer-related fatigue, and quality of life (symptom field) of the patients in the interventional group were significantly 
lowered statistically compared to those in the control group.

Conclusion:  This study is based on the mHealth continuous nursing intervention model, which can reduce the side 
effects of radiotherapy and cancer fatigue, and improve the quality of life.

Trial registration:  This study was retrospectively registered as a randomized controlled trial in the Chinese Clinical 
Trial Center. Registration Date: January 12, 2021, Registration Number: ChiCTR2100042027.
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Introduction
Nasopharyngeal carcinoma (NPC) is a head and neck 
malignant tumor originating from the nasopharyngeal 
epithelial cells [1]. The highest ASIRs per 100,000 were 
in East and Southeast Asia [2]. NPC shows high inci-
dence in Guangxi of China, the annual crude incidence 
is 30–80/ 100,000 [3, 4]. The incidence of NPC is higher 
in males than that in females, with a ratio being 2.5 in 
China in 2015 [5]. The definitive diagnosis is done by the 
endoscopic-guided biopsy of the primary nasopharyngeal 
tumor. Nasopharyngeal carcinoma is highly sensitive to 
ionizing radiation, radiotherapy combined with chemo-
therapy is the mainstay treatment modality. Although 
advanced NPC might choose targeted therapy or immu-
notherapy, local surgery serves as an option for treating 
locally recurrent NPC [6]. Chemoradiation is still recog-
nized as the best treatment. The present 5-year overall 
survival rate in an NPC patient with such combinatorial 
treatment exceeds 80% [7].

However, chemoradiotherapy not only kills the tumor 
cells but also inevitably damages the normal tissues in 
the vicinity of the radiation field area, resulting in acute 
and chronic radiation injury symptoms such as the 
oropharyngeal acute mucosal injury, dry mouth, taste 
change, difficulty in opening the mouth and swallowing 
[8, 9]. These long-term toxicities and side effects syn-
drome tend to exist for a long time in the patients during 
the home rehabilitation period even after the termination 
of the treatment. It is during this post-treatment period 
that the body’s symptoms accumulate and the negative 
emotions cooperate and reinforce each other, thereby 
aggravating the burden of cancer on the patients [10]. 
In addition, the non-standard follow-up management, 
as well as the lack of access to healthcare information, 
seriously jeopardize the quality of life (QOL) of the 
NPC patients outside the hospital. Therefore, there is an 
urgent need for systematic and effective continuous nurs-
ing services, which would provide a series of long-term 
professional guidance for promoting changes in attitude 
and behavior, including paying more active attention to 
self-health problems and improving compliance with 
medication. These changes might enable the patients to 
carry out effective self-care at home [11, 12].

Continuous care is considered one of the essential ele-
ments of high-quality health services [13]. It refers to the 
systematic, continuous, coordinated, and professional 
health care behavior that is conducive to the home-based 
rehabilitation of the patients in the unusual medical ser-
vice institutions or the same medical service institutions 

under different conditions [14]. China has established 
a continuous nursing mode, making initial progress in 
the field of chronic diseases based on the lessons drawn 
from the overseas extended service modes and combin-
ing them with the characteristics of the domestic medical 
resource system. For example, the 4C extension service 
mode and effect evaluation scheme has been constructed 
in Hong Kong and Taiwan [15, 16]. In mainland China, 
continuous nursing services are widely provided via tel-
ephone [17] or platforms such as Tencent QQ, WeChat 
[18], mobile health apps [19], and other media. These 
platforms can help in continuing the nursing of patients 
in the future, and also expose the limitations of the cur-
rent extended nursing service teams and intervention 
programs in China, like (1) The diversified and single 
forms of continuous nursing exist side by side, while each 
form of continuous nursing is fraught with limitations 
[20, 21]; (2) Presently, the hospital discharge follow-up 
and community-based primary health care services con-
stitute the common modes of implementing continu-
ous care in China [20]. (3) About 93.75% of the patients 
wish to receive extended care services and on-site ser-
vices after discharge [22], however, the continuous care 
link in hospitals is relatively weak, and the contradictions 
between the supply and demand of the extended nursing 
services are very prominent due to limitations such as 
uneven distribution of medical resources and insufficient 
development of communities.

Therefore, this study mainly focused on optimizing 
the therapeutic resources to help hospitals in providing 
the patients with high-quality, effective, convenient, and 
rapid continuation of nursing services for ameliorating 
the current situation of unbalanced development of med-
ical resources.

Mobile health(m-Health) uses emerging mobile apps 
and network technologies for healthcare. The robust 
development of the mobile internet has solved the issue 
of hospital-based continuous care [23]. The robust devel-
opment of the mobile Internet has solved the issue of 
hospital-based continuous care [23]. The 49th report 
of the China Internet Network Information Center in 
2022, as of December 2021 stated the network penetra-
tion rate to reach 73.0%, and the proportion of using 
mobile phones connecting to the Internet to be as high as 
98.6%, maintaining a benign growth trend. The WeChat 
public platform is presently the most widely used inter-
net platform. It is extensively used for the hospital 
health information release, online appointments, dis-
ease intervention, and other fields and can realize the 
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comprehensive interaction of text, pictures, and sounds 
[24, 25]. Mobile medical services similar to WeChat pub-
lic platforms are also widely used abroad. For example, 
the Cancer net Mobile app has been recognized by many 
oncology experts in the world and has functions of voice 
or video, text, picture, content or information sharing, 
internet access, and so on. It provides out-of-hospital 
care such as treatment, medication, complication man-
agement, and so on [26]. However, the WeChat platform 
(mHealth) of this study was constructed with the help of 
WeChat software, which is the most popular communi-
cation platform in China and has a wide range of audi-
ences, similar to WhatsApp and Kakao Talk. Therefore, 
the use of WeChat is simpler and more convenient.

The 2016–2020 China nursing development planning 
document also encourages the use of mobile network 
technology for improving the level of hospital informa-
tization, extending nursing services to the communities 
and families, and providing one-stop flexible extension 
services for the discharged patients to meet their health 
needs [27]. To date, mobile medical applications have 
been widely used in the care of cancer patients abroad. 
Researchers in Denmark have developed a mobile health 
(MHealth) app for providing continuous care to adoles-
cent cancer patients [28]. Similarly, American researchers 
have designed a Cancer Survivor Profile-Breast Cancer 
(CSPro-BC) app to meet the information support needs 
of breast cancer survivors [29]. These studies at home 
and abroad have been shown that the efficient and con-
venient use of the internet and mHealth-based manage-
ment systems can overcome limitations of time and space 
in traditionally implementing continuous nursing, accel-
erating the dissemination of health information, improv-
ing the enthusiasm of the individual behavior and user 
experience, and thus, enable the patients to achieve a 
higher quality and effective management [30, 31].

Therefore, the goal of this study was first to use the 
internet technology based on the WeChat public plat-
form to build a mHealth platform for patients with NPC. 
Secondly, we aimed to investigate the impact of the 
mHealth-based continuation of care on health outcomes 
in terms of radiation therapy, fatigue, and QOL of dis-
charged patients with NPC.

Methods
Study design
This study is an exploratory pilot study based on a ran-
domized controlled trial lasting from November 2019 to 
February 2021.

Patients
The study involved NPC patients who were recruited 
after reviewing in the Radiotherapy Department of the 

First Affiliated Hospital of Guangxi Medical University 
from November 2019 to February 2020.

Inclusion criteria
(1) The patients diagnosed by pathology and who 
have completed chemoradiotherapy; (2) Those aged 
18–65 years; (3) With no previous history of mental ill-
ness and serious disturbance of consciousness; (4) With 
an educational level of primary school or above; (5) Hav-
ing the ability and condition of using the Internet; (6) 
Were informed and voluntary participants.

Exclusion criteria
(1) The patients with distant metastasis or recurrence; 
(2) Those with language communication and hearing 
impairment; (3) Combined with other serious diseases or 
organic malignant tumors.

Dropout criteria
(1) Included the dropout and non-compliance; (2) Recur-
rence, metastasis, or death.

Sample size calculation
According to the sample size calculation formula involv-
ing the comparison of the two sets of means, the sample 
size was calculated after consulting the literature, such 
that the two-sided α = 0.05, β = 0.10, and the proportion 
of the two groups of samples is the same, that is, r = 1. 
After preliminary experiments, the σ = 4.98，nc = 50 
cases were calculated taking into account the 10–15% 
loss to follow-up rate, with nc = 58 cases, according to 
the average and standard deviation of the total score of 
cancer fatigue after 3 months of intervention for the two 
groups of patients. There were 58 cases in the control 
group. Therefore, a total of 116 cases were required.

The formula used is as follows:

where r is the sample ratio of the two groups, ut and uc 
are the mean values of the two groups, σ2 is the com-
bined variance, and nc is the sample size of the control 
group.

Randomization, assignment, and blinding
In this study, the IBM SPSS STATISTICS 22.0 random 
number-generation method divided the patients into 
the experimental and control groups, with 58 cases each 
(The IBM SPSS STATISTICS 22.0 software is a profes-
sional data statistical analysis software developed and 
continuously updated and improved by Norman H. Nie, 
C. Hadlai (Tex) Hull, and Dale H. Bent). Randomization 

nc =
(r + 1)

r

σ 2
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was generated by an investigator who was not involved 
in data collection or intervention. After the participants 
expressed their interest in the research, the research 
recruiters used the IBM SPSS STATISTICS 22.0 soft-
ware for randomized allocation. The researchers and 
the patients were blinded to the group they would be 
assigned to. The allocation ratio of the intervention to 
control group subjects was 1:1.

The nature of the intervention implied that blinding 
of the patients was not possible, albeit the patients were 
blinded to the study hypotheses. The blinding of the 
assessors and analysts were achieved, as the participants’ 
allocation was concealed from the assessors and the sta-
tistical analysis team. All data were registered in an anon-
ymous database by the patients’ identification number.

The clinical teams
(1) Composition of the nursing team: The chief leader 
was the director of the radiotherapy department and the 
director of the nursing department, who was responsible 
for the operation of the whole team; the deputy leader 
was the head nurse, who assisted the whole team to carry 
out nursing. The members included 5 nursing staff of the 
radiotherapy department, 2 attending physicians, 1 grad-
uate student, 1 dietitian, and 1 network engineer, with 
clear responsibilities assigned. (2) The team training: the 
training content involved the system platform and opera-
tion platform, the use and maintenance, data collection 
and input, the continuation of the nursing intervention 
methods, specialized nursing knowledge and techniques 
of the centralized and unified training, to ensure that 
the research and control the consistency of the imple-
mentation of prejudice, ensuring that every member is 
the master for platform operation, problem handling, 
and answering questions in the process of diagnosis and 
prognosis. (3) The responsibility and role allocation: the 
nursing members were responsible for the establishment 
of the patients’ health records, formulation of the dis-
charge plan, knowledge push, answer questions. The doc-
tors participated in the formulation of follow-up plans 
for patients discharged from the hospital and answered 
questions online.

Intervention measures
Control group: There was routine discharge guidance 
and follow-up by the department follow-up staff every 
3 months through telephone follow-up and out-patient 
follow-up guidance for understanding the side effects of 
the radiotherapy in the patients after discharge, and pro-
viding diet, oral care, functional exercise, follow-up, and 
other instructions. Experimental group: Based on the 
mobile health care model. Detailed as follows:

Search strategy
To learn from for building a better mobile medical plat-
form and intervention plan based on good experience 
and results, an extensive literature search was performed 
considering both published English-language or Chi-
nese-language reports for systematic searches in each of 
six main databases: VIP, CNKI, CBM, PubMed, Web of 
Science, and Embase. The search strategy for this study 
included a combination of keywords that were meant 
for capturing all the possible relevant studies related to 
mHealth and cancer. Both the descriptor-based and more 
general searches were conducted. The following search 
string was used: (Mobile applications ‘OR’ Smartphone 
applications ‘OR’ mHealth) ‘AND’ (Cancer ‘OR’ Neo-
plasms) followed by further searching using specific out-
come measures: (‘morbidity’ OR ‘mortality’ OR ‘quality 
of life’ OR ‘hospital. The relevant literature retrieved was 
summarized and analyzed for providing a reference for 
this research.

Construction of the mobile health (mHealth)‑platform
m-Health was developed by a unified team of experts 
comprising those from the Radiation Oncology Depart-
ment of the First Affiliated Hospital of Guangxi Medi-
cal University and an information technology company. 
Based on the needs of the patients after discharge from 
the hospital, the characteristics of recovery, and the use 
of “Internet +” media technology, the research, and 
development was simple, and fully functional mobile 
health (mHealth) platform without installation. The plat-
form architecture involved a system management plat-
form and an operating platform. The system management 
platform involved functions, such as information man-
agement, data management, and platform maintenance. 
The operating platform: ran in the form of the “WeChat 
Mini Program.” ①Patient side: with functions of health 
information base, online consultation, data upload, per-
sonalized management, and health file; ②Medical care 
side: with functions of high-quality nursing resource 
sharing module, Patient library, Online clinic and Doctor 
information. Moreover, as for evaluating the usability test 
of the application, we conducted a questionnaire survey 
on the patients in the early stage, including the quality of 
platform resources and platform system，the evaluation 
of system quality, platform service quality and user expe-
rience indicates that patients can achieve above medium 
level evaluation. The details are as follows:

Service platform

A patient side  1) Common interface: ①Knowledge 
database: it includes 5 types of knowledge for the patients 
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to read and browse; ②Online consultation module: the 
patients can interact with the medical staff online to 
consult the basic knowledge of the disease, personal-
ized dietary guidance, symptom management, emotional 
management, medication guidance, and other issues; 
③ Data upload module: used for collecting the patient’s 
weight, blood routine, and other relevant health data, to 
facilitate the medical staff to timely grasp the patient’s 
recovery. 2) Personal interface: My health files module: 
includes the basic information about the patients. Per-
sonalized demand knowledge module: the nursing team 
customized the personalized discharge plans and health 
education plans for the patients according to their nurs-
ing problems, complications assessment, and needs, and 
regularly sent to the patients for 2 weeks (Fig. 1).

B medical care side  The members of the continu-
ous care team carried out the continuous care services 
through the functional modules customized on the medi-
cal care side. The medical side includes ① My patient 
database managed the patients who entered the home 
care platform, the patient’s name, height, contact infor-
mation, personal contact information, whether aller-
gic drugs, and other information could be checked. ② 
Online Q&A carried out the basic continuous care ser-
vices, such as online q&A, providing personalized guid-
ance and health-related knowledge, operation guidance, 
reminder reading, and other follow-up content. ③ The 
high-quality nursing resource sharing module: avail-
able on the public interface, the activities that could be 
browsed, technology development, and high-quality 
clinical nursing resources of our hospital, enriched the 

professional technical knowledge and improved the pro-
fessional level (Fig. 2).

(2) System management platform: It has five manage-
ment modules: community management (the discharged 
patients in different regions), user management (medical 
care management and patient management), article and 
video, questionnaire, and statistical data management. 
The platform maintenance, and management, editing, 
updating, and sending of healthcare information, ques-
tionnaire pushing, data statistical analysis, and other 
functions can be carried out according to the five man-
agement modules (Fig. 3).

System security policy
The security of the platform: (1) Signing the confidenti-
ality contracts with the technology developing compa-
nies to avoid breach of the patient privacy; (2) The use of 
cloud computing server, virtual firewall, role permission 
control, and other security operations. In addition, the 
managers should sign the relevant confidentiality agree-
ments for software development, data transmission, and 
patient management for protecting patient privacy.

Application security
The platform has both the function of authority and 
security management: hence, two levels of permis-
sions are set in the medical terminal. The first level 
of authority is the super administrator responsible for 
managing the account and password of the team mem-
bers, the setting of patients’ admission, as well as the 

Fig. 1  Patient side
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operation and maintenance of the platform. The team 
members can join the medical terminal only after the 
super administrator grants the invitation code, and it 
is involved in the micro signal. To ensure security, oth-
ers are barred from logging in to the medical terminal 

using their account. The second level of authority is 
involved those of the nursing team members respon-
sible for regularly releasing video and audio health 
education materials, and questionnaires, and answer-
ing the questions of the patients. The patients and the 

Fig. 2  Medical service terminal

Fig. 3  System management platform
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families are only limited to using their rights. With 
the help of the security function of the WeChat soft-
ware account management, information security was 
ensured since other accounts can’t be logged in with-
out authorized permission.

Data access security
The platform was bound to a WeChat account and 
needed registration so that other accounts were barred 
from logging in ensuring the confidentiality of patient 
information; patients and families were only limited to 
use the rights and could only access the functions and 
contents that should be seen within their authority.

The intervention group
Before discharge
The patients in the intervention group registered and 
entered the platform through the QR code scanned by 
Wechat, and the nurses helped them to establish their 
electronic health records, including their names, home 
addresses, mobile phone numbers, disease diagnoses, 
discharge times, current weights, blood routines fol-
lowed by the existing symptoms and current nursing 
needs. The operation of the platform was simple and 
easy to understand, which ensured that the patients 
would be proficient in using all the functions (Fig. 4).

After discharge
The intervention group implemented mHealth based 
continuous nursing intervention on the basis of routine 
nursing methods of the control group, as follows:

Individualized assessment of the health problems of the 
patients  This step included nutrition, sleep, exercise, 
and psychology. The specialist assessment included nasal 
congestion, hearing loss, dry mouth, difficulty in opening 
the mouth, radioactive decay, and other toxic side effects. 
This step provided the basis for compiling the knowledge 
base of health information and personalized nursing in 
the later period.

Establishment of the knowledge base of health informa-
tion  It was established based on literature data and the 
existing understanding of the problems and needs of the 
patients. The content of the knowledge base was edited 
by the Continuing Care team using pictures and videos 
to ensure comprehension in a readable and professional 
manner. The health information knowledge base included 
the following four health information modules: “Life 
Care”, “Symptom Management”, “Emotion Management”, 
and “Basic Knowledge of Diseases”. Moreover, the con-
tent of each knowledge base was dynamically adjusted to 
the number of questions raised by the patients, changing 
trends of adverse radiation reactions, negative emotions, 
nursing needs, and other factors. The content of each 

Fig. 4  Access platform flow chart
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information knowledge base was scientific and compre-
hensive, which met the needs of patients at all levels after 
their discharge.

Upload health information on the platform  According 
to the established health information knowledge base, 
the nursing team uploaded on the platform every 2 weeks 
in a planned and purposeful manner. The uploaded con-
tent was in the form of pictures, text, and videos. The 
patients could browse on the patient side according to 
their needs. The platform included a message reminder 
function, when the nurses uploaded the latest health 
information, they reminded the patients to read the rel-
evant health information.

Personalized care  1) According to the results of the 
individualized assessment, the symptoms, psychology, 
nutrition, and sleep problems of the patients were ana-
lyzed. The initiative to answer and guide online with 
words, pictures, and voices was taken, and the corre-
sponding knowledge from the health information knowl-
edge base was selected and sent to the patients on time, 
which facilitated the patients’ perspective of their health 
and encouraged them to imbibe effective healthcare 
behaviors.

2) Online interaction: the patients could browse the reha-
bilitation knowledge on “life care, disease knowledge, 
emotion management, symptom management” in the 
“health information module” of the “patient side”; when 
in doubt, they could consult the medical staff about the 
nursing knowledge by using the “Online consultation” 
module. The team members could click to view the mes-
sage to timely answer the patient’s question and provide 
guidance or advice or handle emergency needs.

3) By clicking on the “My Patient” module, the continu-
ous nursing team urged and instructed the patients to 
clock in and upload the exercise videos for functional 
exercises in cases with difficulty in opening the mouth 
and neck fibrosis, every week to ensure the correctness of 
the nursing behaviors.

4) The patients were reminded to browse the latest pub-
lished knowledge, monitor the reading volume of the 
patients in the background, and encourage and urge 
patients to actively and timely browse through the learn-
ing materials and self-learn.

5) Patient-related data upload: This step reminded the 
patients to upload their weight and blood indices results 
by clicking on the “My” module, which was convenient 

for the medical staff for consultation and guidance 
purposes.

(5) Phased evaluation: The toxicity and side-effects 
questionnaire, QOL scale, and cancer-related fatigue 
(CRF) scale were employed to collect and evaluate the 
patients at 3, 6, and 12 months after the intervention, and 
the intervention scheme was continuously and dynami-
cally optimized, as required.

Instruments
General situation questionnaire
It included the general baseline data (gender, age, occu-
pation, education level, etc.) and disease data.

Toxic side effects of radiotherapy
It was evaluated by the oncology Radiotherapy and 
RTOG Acute Radiation Injury Classification Standard 
[32]. The specific rating criteria are as follows:

(1) Dry mouth: grade 5, Grade 0: no change; Grade 
1: slight, slightly dry mouth during night sleep; Grade 
2: mild, less saliva, does not affect eating and speaking; 
Grade 3: Frequent dry mouth, little and sticky saliva, 
plenty of water for eating or speaking; Grade 4: Dry 
mouth causes a burning sensation in the mouth, very lit-
tle saliva, difficult speech, chewing and swallowing.

(2) Nasal congestion: grade 4, grade 0: none; grade 1: 
occasional nasal obstruction; grade 2: equivalent, nasal 
obstruction at or above 2 times a day, affecting sleep; 
grade 3: extremely persistent nasal obstruction, open 
mouth for breathing.

(3) Tinnitus: grade 4, grade 0: none; Grade 1: Mild tin-
nitus, which occurs only in a quiet environment and does 
not affect sleep; Grade 2: Tinnitus is loud, the general 
environment can be heard, does not affect the rest; Grade 
3: Any environment can be heard, affecting sleep work.

(4) Trismus: grade 5, Grade 0: no change; Grade 1: Lim-
ited opening, incisor pitch 2.1–3.0 cm; Grade 2: Difficulty 
in eating, incisor distance 1.1–2.0 cm; Grade 3: Difficulty 
in feeding soft food, 0.5–1.0 cm incisor distance; Grade 4: 
Incisor spacing < 0.5 cm, requiring nasal feeding.

(5) Neck fibrosis: Grade 4, grade 0: no change; grade 
1: mild, skin elasticity is poor, pigmentation or decline, 
and activity is fair; grade 2: moderate, skin inelastic, head 
rotation < 90 and > 45 ° to the left or right; grade 3: severe, 
skin plate or/and contracture, head rotation < 45 ° to the 
left or right.

Cancer‑related fatigue assessment
It was assessed using the Cancer Fatigue Scale [33]. There 
were 15 items and 3 dimensions: physical fatigue, emo-
tional fatigue, and cognitive fatigue. All items were scored 



Page 9 of 17Liao et al. BMC Nursing          (2022) 21:210 	

by Likert’s 5-level scoring method (1 point = none at all, 2 
points = very little, 3 points = a little bit, 4 points = quite 
a lot, 5 points = very much). The total fatigue score range 
was 0–60 points, 0 points indicated no fatigue state, the 
higher the score, the more serious the fatigue symptoms, 
the better the Chinese version of the scale had good 
credit The Cronbach’s α coefficient of the total scale was 
0.88.

Quality of life assessment
The QOL of NPC patients was assessed using the EORTC 
QLQ-H&N35 [3]. The scale includes 7 symptom areas 
and 35 items in total. Likert 4 rating methods are adopted 
for each item, and the score ranges from “no” to “per-
sistent existence”. The original score of each field can be 
obtained by adding the scores of items included in each 
field and dividing them by the number of items included. 
Further, the range method is adopted to carry out a linear 
transformation, and the original score is converted into a 
standard score of 0 ~ 100 points, to make each field com-
parative [34]. The higher the score or the more problems 
in the seven symptom areas, the poorer the overall qual-
ity of life. The Cronbach’s coefficient in all fields of the 
scale is ≥0.70, with good reliability and validity.

Data collection procedure
The general data, radiation toxicity and side effects, can-
cer fatigue, and quality of life scores of the patients in 
both the groups were collected by the members of the 

continuation nursing team before and after the interven-
tion at 3, 6, and 12 months, respectively.

Telephone follow-ups were utilized for collecting infor-
mation from the patients in the control group, and plat-
form questionnaires or telephone follow-ups were used 
for collecting the patients in the intervention group.

Statistical analysis
The programs Microsoft Excel and IBM statistics SPSS 
22.0 were used for data entry as well as statistical descrip-
tion and analysis, respectively. The difference was sta-
tistically significant at P  < 0.05. The data following the 
normal distribution were expressed as the mean ± stand-
ard deviation, and the counting data was expressed by the 
number of cases (%). The independent-sample t-test and 
Chi-squared test were performed for single-factor analy-
sis; the repeated measurement analysis of variance was 
applied to analyze the scores of QOL and cancer-related 
fatigue, while the nonparametric test was performed for 
grades of complications of the patients in the two groups. 
QOL was used as the primary outcome. Cancer-related 
fatigue and complications were used as the secondary 
outcomes.

Result
This study involved a total of 116 patients who were ran-
domly allocated, with 58 patients each in the control 
and intervention groups (CONSORT Fig. 5). During the 
implementation of the project, there was one dropout 

Fig. 5  CONSORT
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in the control group due to the loss of follow-up, and 
one dropout in the intervention group due to distant 
metastasis. The total dropout rate was 1.72%. Finally, 
57 patients in the control and intervention groups com-
pleted the trial. This was an intervention study on health 
education, and it is a non-invasive procedure and non-
drug intervention. No serious adverse events related 
to the mHealth based health education were registered 
throughout the research process.

General data of the patients
There was a total of 114 patients comprising 57 in the 
control group and 57 in the intervention group. The gen-
eral data characteristics of the two groups were com-
pared using a chi-square test or independent-sample 
t-test compared, and the difference was not statistically 
significant (P > 0.05), which indicated that the two groups 
were comparable. (Table 1). 

Note;1) as the t value.

Table 1  Baseline characteristics (n = 114) 

General situation Control group Intervention group t/χ2 value P-value
n = 57 n = 57

Age 1.090 0.580

  18- 28 (49.1) 25 (43.9)

  45- 28 (49.1) 30 (52.6)

  60- 1 (1.8) 2 (3.5)

Sex 2.090 0.148

  Male 44 (77.2) 37 (64.9)

  Female 13 (22.8) 20 (35.1)

Marital status 0.704 0.402

  Unmarried 4 (7.0) 2 (3.5)

  Married 53 (93.0) 55 (96.5)

  Education level 1.880 0.598

  Primary school and below 12 (21.1) 17 (29.8)

  Junior high school 28 (49.1) 27 (47.4)

  High school/technical secondary school 7 (12.3) 7 (12.3)

  College or above 10 (17.5) 6 (10.5)

Monthly household income 0.799 0.671

  <3000 yuan 37 (64.9) 40 (70.2)

  3000–5000 yuan 16 (28.1) 12 (21.0)

  >5000 yuan 4 (7.0) 5 (8.8)

The payment method for medical expenses 1.614 0.204

  New rural cooperative medical system (NCMS) 43 (75.4) 42 (73.7)

  Urban medical insurance (URBMI) 14 (24.6) 15 (26.3) 0.046 0.830

Family history
  No 8 (14.0) 6 (10.5) 0.326 0.568

  Yes 49 (86.0) 51 (89.5)

  Disease staging 2.527 0.112

  Phase II and below 6 (10.5) 6 (10.5)

  Phase III 21 (36.9) 25 (43.9)

  Phase IV 30 (52.6) 26 (45.6)

  Chemotherapy cycle () 3.58 ± 0.96 3.28 ± 0.86 1.7441) 0.084

  Treatment plan 0.049 0.862

  Induction chemotherapy + concurrent chemoradio-
therapy

14 (24.6) 13 (22.8)

concurrent chemoradiotherapy 43 (75.4) 44 (77.2)
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Toxicities and side effects of radiotherapy before and after 
intervention
There was no significant difference between the two 
groups before the intervention (P > 0.05) (Table 2). After 
3 months of intervention, there was no significant differ-
ence in the severity of symptoms like dry mouth, nasal 
congestion, tinnitus, trismus, and neck fibrosis between 
the intervention and control groups (P > 0.05). After 6 
and 12 months of intervention, the severity of the above 
symptoms like dry mouth, nasal congestion, tinnitus, 
trismus, and neck fibrosis in the intervention group was 
lower than those in the control group, and the difference 
was statistically significant (P < 0.05)，(Table 3). 

The cancer‑related fatigue score before and after 
the intervention
There was no significant difference in the CRF score 
between the two groups before the intervention (P > 0.05). 
After 6 and 12 months of intervention, the scores of total 
fatigue, physical fatigue, emotional fatigue, and cognitive 

fatigue in the two groups were lower than those in the 
control group, with a statistical significance (P < 0.05). 
The results of the repeated measurement ANOVA with 
two samples showed that, extending the intervention 
time significantly reduced cancer in the two groups than 
that in the control group (P < 0.05). After 6 and 12 months 
of intervention, the score of the cancer fatigue in the 
intervention group was lowered than that in the control 
group (P < 0.05) (Table 4).

The quality of life symptom domain scores before and after 
the intervention
The symptom domains of quality of life between the 
two groups showed no significant difference in the 
scores before and after the intervention (P > 0.05). After 
6 months of intervention, the scores of head and neck 
pain, swallowing function, sensory problems, and lan-
guage problems were found to be lowered in the inter-
vention group than those in the control group (P < 0.05), 
while there was no significant difference in the other 
symptom scores (P > 0.05). After 12 months of interven-
tion, the scores of symptom domains were found to be 
lower in the intervention group than those in the control 
group (P < 0.05); using the two-sample repeated meas-
urement ANOVA, the results showed that except for the 
language problems, the scores of each symptom domain 
of quality of life lowered in the intervention group than 
those in the control group after 6 months and 12 months 
of intervention, and the scores of symptom domains of 
the quality of life in the intervention group were found 
to decrease with the extension of the intervention time, 
(Table 5).

Discussion
The construction of the mHealth platform is of great 
significance for the home‑based management of NPC 
patients
NPC as a chronic disease is highly prevalent in the old, 
rural, border, and poor areas of Guangxi [35]. Due to 
the long-distance or economic conditions, the patients, 
especially those in the rural areas, fail to achieve timely 
professional help and guidance from the medical person-
nel after discharge. Dai has also proved that discharged 
patients are more willing to receive professional guid-
ance or one-to-one nursing service without leaving their 
homes [36]. Therefore, it is imperative to innovate the 
form of continuing nursing and develop diversified ser-
vice modes. The mobile internet technology has intro-
duced a brand-new improvised mode for stay-at-home 
and instant medical care, promoting medical knowledge 
sharing and doctor-patient or nurse-patient interaction, 
improving the level of hospital clinical nursing informa-
tion construction at a deeper level, and diversifying the 

Table 2  Comparison of toxicity and side effects of radiotherapy 
between the two groups before intervention (n = 114)

General situation Before the intervention Z value P-value

Control 
group 
(n = 57)

Intervention 
group (n = 57)

Nasal congestion −1.382 0.167

  Grade 0 23 (40.4) 19 (33.3)

  Grade 1 18 (31.6) 10 (17.5)

  Grade 2 6 (10.5) 17 (29.8)

  Grade 3 10 (17.5) 11 (19.3)

Dry mouth − 0.137 0.891

  Grade 0 2 (3.5) 1 (1.8)

  Grade 1 6 (10.5) 4 (7.0)

  Grade 2 18 (31.6) 19 (33.3)

  Grade 3 26 (45.6) 32 (56.1)

  Grade 4 5 (8.8) 1 (1.8)

Tinnitus −0.804 0.421

  Grade 0 29 (50.9) 23 (40.3)

  Grade 1 7 (12.3) 9 (15.8)

  Grade 2 11 (19.3) 16 (28.1)

  Grade 3 10 (17.5) 9 (15.8)

Trismus −1.531 0.126

  Grade 0 45 (79.0) 51 (89.4)

  Grade 1 10 (17.5) 5 (8.8)

  Grade 2 2 (3.5) 1 (1.8)

Neck fibrosis −0.540 0.590

  Grade 0 46 (80.7) 48 (84.2)

  Grade 1 6 (10.5) 6 (10.5)

  Grade 2 5 (8.8) 3 (5.3)
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work of nurses [37]. Chinese scholars have developed the 
mHealth nursing platform and applied it to manage the 
health of diabetes, bone arthroplasty, and enterostomy 
patients [38]. However, the application and research of 
mHealth-based continuing care in patients with NPC are 
rare and insufficient in China. Therefore, this study con-
forms to the development needs of the times for build-
ing a continuous care management platform for the NPC 
patients with functions such as questioning, video play-
back, graphic editing, knowledge push, questionnaire 
statistics, and message reminders, which would provide 
the NPC patients with “immediate care without leaving 
home” services and overcome the limitations of cur-
rent community conditions and the shortcomings of the 
hospital services. Up to now, there are 7 registered com-
munities of the NPC continuous care platform with 19 
medical staff, where the utilization rate has reached 98%. 
The doctor-patient or nurse-patient interactions summed 
up to be more than 300 times, and the cumulative read-
ing volume was more than 2280 times, indicating the 
establishment of the internet platform for NPC. It not 
only innovates the continuous nursing method, by build-
ing an interactive platform between the medical staff and 
patients after the hospital, but more importantly acceler-
ates the dissemination of health information, improving 
the level of information-based nursing services, as well as 

patient satisfaction, and benefits the majority of patients. 
It also indirectly illustrated the desire of the patients sub-
jected to home rehabilitation for gathering knowledge 
about disease and health and the lack of access to the pre-
vious channels. Therefore, future studies should reinforce 
the combination of information technology and medical 
care, for continuously standardizing and innovating the 
form of continuous management.

The application of the mHealth management can reduce 
the incidence of toxic and side effects
The toxic and side effects of radiotherapy were found to 
be alleviated by effective nursing. This study showed that 
the application of mHealth to carry out continuous nurs-
ing services can reduce the incidence of symptoms like 
nasal congestion, dry mouth, tinnitus, neck fibrosis, and 
difficulty in the opening mouth (P < 0.05). Related stud-
ies have also confirmed that mobile health applications 
might improve aspects of symptom control in patients 
with cancer [6, 39]. Thus, the mHealth platform might 
be applicable for enlightening the patients with advanced 
knowledge of nursing, through dynamic video, and per-
sonalized counseling, that would effectively cater to 
the needs of the patients in getting the nursing service 
and urge the patients to take effective nursing meas-
ures according to the inquiry function to improve their 

Table 4  Comparison of cancer fatigue between the two groups before intervention (n = 114)

Note: F1 is the time effect, F2 is the intergroup effect, F3 is the interaction effect of time and grouping, P1 represents the result obtained using an independent sample 
t-test, P2 represents the result obtained by repeated ANOVA

Project Before intervention Six months after the 
intervention

Twelve months after the 
intervention

F value P2 value

The total fatigue

  Control group 26.46 ± 4.21 24.09 ± 3.21 22.61 ± 2.91 F1 = 39.297 <0.001

  Intervention group 26.65 ± 3.51 19.86 ± 3.63 15.75 ± 3.08 F2 = 18.475 <0.001

  t value −0.266 −6.586 −12.247 F3 = 189.465 <0.001

  P1 value 0.791 <0.001 <0.001

Physical fatigue

  Control group 10.82 ± 3.10 9.91 ± 2.54 9.21 ± 2.45 F1 = 9.371 <0.001

  Intervention group 9.73 ± 3.18 7.63 ± 2.26 6.14 ± 1.90 F2 = 6.311 0.015

  t value −1.848 −5.055 −7.476 F3 = 55.863 <0.001

  P1 value 0.067 <0.001 <0.001

Emotional fatigue

  Control group 8.94 ± 1.24 8.08 ± 1.53 7.684 ± 1.48 F1 = 14.537 <0.001

  Intervention group 9.28 ± 1.57 7.31 ± 1.66 6.070 ± 1.57 F2 = 5.650 0.021

  t value 1.257 −2.575 −5.677 F3 = 79.988 <0.001

P1 value 0.211 0.011 0.003

Cognitive fatigue

Control group 6.87 ± 1.56 5.67 ± 1.73 5.71 ± 1.44 F1 = 32.947 <0.001

Intervention group 6.94 ± 1.65 4.91 ± 1.47 3.52 ± 1.50 F2 = 8.819 0.004

t value 0.233 −2.506 −7.936 F3 = 92.185 <0.001

P1 value 0.816 0.014 <0.001
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compliance and self-care skills, and finally reducing the 
symptoms like dry mouth, tinnitus, nasal congestion, and 
neck in the mouth. The degree of the side effects such 
as fibrosis and difficulty in opening the mouth were also 
taken into consideration.

The mHealth management can reduce the degree 
of cancer‑related fatigue
Studies have shown gender, chemoradiotherapy, depres-
sion, pain, and sleep disorders to be closely related to 

CRF in NPC patients. Appropriate exercises can effec-
tively improve the degree of CRF, and high compliance 
aerobic exercises have been found to show better efficacy 
than resistance exercises [40]. Other studies have demon-
strated that therapies assisting the patients in recogniz-
ing and correcting the erroneous ideas and behaviors, 
starting with the triggers of negative symptoms, have a 
significant clinical effect in reducing the CRF and func-
tionally impairing the cancer survivors [41, 42]. This 
study showed that mHealth can be implemented for 

Table 5  Comparison of quality of life in various fields between the two groups before intervention (n = 114)

Note: F1 is the time effect; F2 is the intergroup effect; F3 is the interaction effect of time and grouping; P1 represents the result obtained using an independent sample 
t-test； P2 represents the result obtained by repeated ANOVA

Project Before intervention Six months after the 
intervention

Twelve months after the 
intervention

F value P2 value

Head and neck pain
  Control group 11.69 ± 5.19 8.91 ± 4.94 8.04 ± 4.86 F1 = 14.758 <0.001

  Intervention group 11.10 ± 6.16 6.72 ± 4.83 6.13 ± 4.86 F2 = 12.574 0.001

  t value −0.548 −2.393 −2.063 F3 = 13.549 <0.001

  P1 value 0.585 0.018 0.041

Swallowing function
  Control group 24.26 ± 10.71 19.90 ± 8.12 18.58 ± 6.67 F1 = 0.278 0.758

  Intervention group t value 20.90 ± 7.73 16.23 ± 7.93 14.33 ± 5.39 F2 = 4.586 0.037

−1.921 −2.437 −3.745 F3 = 24.297 <0.001

  P1 value 0.057 0.016 <0.001

Sensory problems
  Control group 27.63 ± 15.03 25.15 ± 11.73 14.62 ± 6.91 F1 = 2.205 0.120

  Intervention group t value 28.95 ± 15.51 15.93 ± 8.95 10.96 ± 5.02 F2 = 4.951 0.030

  t value 0.460 −4.713 −3.230 F3 = 41.149 <0.001

  P1 value 0.647 <0.001 0.002

Feeding problems
  Control group 18.27 ± 8.83 14.47 ± 7.96 15.20 ± 5.48 F1 = 0.280 0.757

  Intervention groupt value 16.67 ± 10.45 12.71 ± 6.12 10.09 ± 3.77 F2 = 5.691 0.020

  t value −0.888 −1.320 −5.806 F3 = 22.426 <0.001

  P1 value 0.376 0.190 <0.001

Language problem
  Control group 14.03 ± 8.54 12.86 ± 5.86 11.89 ± 4.63 F1 = 0.926 0.402

Intervention group t value 13.45 ± 7.78 9.74 ± 4.24 8.17 ± 4.94 F2 = 0.363 0.549

  t value −0.382 −3.257 −4.132 F3 = 16.150 <0.001

  P1 value 0.703 0.001 <0.001

Social problem
  Control group 11.57 ± 3.89 7.84 ± 3.12 11.11 ± 3.64 F1 = 3.072 0.054

  Intervention groupt value 11.11 ± 3.63 7.49 ± 3.58 7.48 ± 3.58 F2 = 8.508 0.005

  t value −0.664 − 0.557 −4.184 F3 = 78.730 <0.001

  P1 value 0.508 0.579 <0.001

Sexual function
Control group 35.67 ± 13.88 33.33 ± 15.43 31.58 ± 15.32 F1 = 5.344 0.008

Intervention groupt value 36.25 ± 13.03 29.82 ± 13.26 21.05 ± 13.18 F2 = 4.505 0.038

t value 0.232 −1.302 −3.930 F3 = 20.030 <0.001

P1 value 0.817 0.196 <0.001
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improving the CRF of patients at home by extending the 
care services in a highly significant manner. This might 
be because the service is based on the Internet platform 
providing a convenient condition for professional con-
sultation and a good environment for emotional com-
munication. It promotes the establishment of a virtuous 
circle for mutually improving the somatic symptoms and 
negative emotions. During the consultation, the medi-
cal staff solved the patients’ doubts, providing methods 
to improve the symptoms and change their cognition. 
Through communication, the medical staff could under-
stand the patients’ false cognition, carry out the targeted 
intervention, reconstruct the patients’ cognitive con-
cepts, and improve the patients’ sense of fatigue. In addi-
tion, the head and neck exercise belonging to the aerobic 
exercises affects by reducing the patients’ sense of CRF. 
Online communication with the patients using the inter-
net platform not only provides nursing methods and 
supervision to the patients but also provides emotional 
and information support, for changing the patients’ cog-
nition and reducing fatigue.

The mHealth application can improve the QOL of patients
QOL is an important component for evaluating the 
health care system, and the primary goal of implement-
ing continuous nursing services is to improve the quality 
of life of the tumor patients at home. The 5-year survival 
rates of NPC patients have reached more than 80% [43]. 
However, the chronic specific symptoms, such as head 
and neck pain, swallowing function, sensory problems, 
language problems, difficulty in eating, dry mouth, vis-
cous saliva, and a variety of derived negative emotions, 
such as depression and anxiety, make the survivors of 
NPC to further suffer from physical and mental suffer-
ing, hampering the QOL [44]. This research is based on 
the mHealth to carry out continual nursing for NPC. The 
results showed that the scores of the 7 symptom areas of 
pain, swallowing, sensation, eating, language, social con-
tact, and sexual function in the observation group were 
all lower than those in the control group after interven-
tion (P < 0.05). In other words, the QOL of patients based 
on the extended care of the network platform is better 
than the traditional follow-up management. This is simi-
lar to the research on applying “Internet +” in the chronic 
disease management model for type 2 diabetes by Yun 
[45], and the results of Dai in designing and applying the 
networked management system for stroke patients [46]. 
The reasons might be that: (1), Combining the continu-
ity of care with the “Internet +” to carry out the network 
management service would overcome the space and time 
constraints, and achieve seamless guidance and super-
vision, conducive to improving the health outcomes 
of the patients and improving the QOL of the patients. 

(2) The information management and emotional sup-
port can assist the patients in performing rehabilitation 
nursing and functional exercise, and that would reduce 
the degree of various specific symptoms in the patients. 
The internet platform is always the carrier, and the most 
important factor for promoting the rehabilitation of the 
patients is the pertinence, rationality, and standardiza-
tion of the content. (3) The “Internet +” continuity of 
care can effectively prevent the patients from visiting the 
hospitals frequently, reducing the cost of medical services 
as well as the burden. (4) The continuity of care based on 
the “Internet +” is extended to the home, achieving the 
continuity of information, management, and relationship.

Limitations
This study was a single-center study, and the number 
of included cases was relatively small. One of the inclu-
sion criteria of the study subjects was the ability to use 
smartphones, and the platform was developed in Chi-
nese. These limitations might affect the study results and 
generalized applications. In the future, the application of 
the platform can be further promoted and multi-center, 
large-sample application research should be performed 
for improving the credibility of the research. Moreover, 
considering this intervention for all stages of the disease 
it can be recommended for developing and supporting 
different languages, such as English, for future studies.

Conclusion
This study provided professional, continuous, and overall 
extended care for the discharged NPC patients by con-
structing the mHealth platform and implementing a con-
tinuous nursing scheme based on the patient’s needs. The 
mHealth-based nursing model can reduce the toxic and 
side effects of radiotherapy and cancer fatigue in patients 
with nasopharyngeal cancer, and improve the quality of 
life, proving to be a more suitable method for long-term 
chronic management. This study can provide a refer-
ence for follow-up management of all the patients with 
chronic diseases.

Abbreviations
mHealth: Mobile Health; NPC: Nasopharyngeal carcinoma; QOL: The quality of 
life; CRF: Cancer-related fatigue.

Acknowledgments
We would like to thank the Radiotherapy Department of the First Affiliated 
Hospital of Guangxi Medical University for providing the source of cases for 
this study. At the same time, we thank the authors of the studies included in 
our manuscript. Li Yang guided the paper, Liyan Qiu assisted in the statistical 
consultation, Jingwen Zhu, Jiayan Li and were responsible for data collection, 
Yanxin Zhang analyzed the data.

Clinical trial registration
The full date of first registration: January 12, 2021. Registration Number: 
ChiCTR2100042027.



Page 16 of 17Liao et al. BMC Nursing          (2022) 21:210 

Authors’ contributions
LTT implement the research plan and analyzed and interpreted the patient 
data regarding the NPC disease and was a major contributor to writing the 
manuscript. YL is responsible for the quality review of the entire research 
program and statistical data. QLY is responsible for platform maintenance, 
and implementation of the research and statistical data; ZYX, ZJW, and LJY 
are responsible for data collection. All authors read and approved the final 
manuscript.

Funding
Chinese Nursing Association Project [grant numbers ZHKY201919].

Availability of data and materials
The data that support the findings of this study are not openly available due 
to human data and are available from the corresponding author upon reason-
able request.

Declarations

Ethics approval and consent to participate
This study was approved by the Research Committee of Guangxi Medical 
University Hospital (Approval Number:2019 (KY-E-136)). If the patient met the 
inclusion criteria, the experts from the continuation care team would explain 
the purpose and process of the study to the patient, ensuring that their 
personal information is only used for this study. We confirmed that the partici-
pants understood the purpose of the trial and that is required of them during 
the informed consent process. Although the nursing staff was often present 
during the consent process, all the patients provided informed consent inde-
pendently. In addition, all the methods were carried out in accordance with 
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 18 August 2021   Accepted: 7 July 2022

References
	1.	 Chang ET, Adami HO. The enigmatic epidemiology of nasopharyngeal 

carcinoma. Cancer epidemiology, biomarkers & prevention: a publica-
tion of the American Association for Cancer Research, cosponsored by 
the American Society of Preventive Oncology. 2006;15(10):1765–77.

	2.	 Bossi P, Chan AT, Licitra L, Trama A, Orlandi E, Hui EP, et al. Nasopharyn-
geal carcinoma: ESMO-EURACAN clinical practice guidelines for 
diagnosis, treatment, and follow-up. Ann Oncol. 2021;32(4):452–65.

	3.	 Strazzulla A, Barreca GS, Giancotti A, Pisani V, Torti C. Nasopharyngeal 
carcinoma: a review of the literature with a focus on therapeutical 
implications. Infez Med. 2015;23(3):224–9.

	4.	 Tang LL, Chen WQ, Xue WQ, He YQ, Zheng RS, Zeng YX, et al. Global 
trends in incidence and mortality of nasopharyngeal carcinoma. Can-
cer Lett. 2016:22–30.

	5.	 Freddie, Bray, Jacques, Ferlay, Isabelle, Soerjomataram, Rebecca, 
Siegel, Lindsey: Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin 2018.

	6.	 Chen YP, Chan ATC, Le QT, Blanchard P, Sun Y, Ma J. Nasopharyngeal 
carcinoma. Lancet (London, England). 2019;394(10192):64–80.

	7.	 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer 
statistics. CA Cancer J Clin. 2011;61(2):69–90.

	8.	 Xiao C, Hanlon A, Zhang Q, Ang K, Rosenthal DI, Nguyen-Tan PF, et al. 
Symptom clusters in patients with head and neck cancer receiving 
concurrent chemoradiotherapy. Oral Oncol. 2013;49(4):360–6.

	9.	 Yi S, Qiang W. Investigation on symptom clusters in patients with naso-
pharyngeal carcinoma undergoing concurrent chemoradiation therapy. 
Nurs Res China. 2017.

	10.	 Gift AG, Stommel M, Jablonski A, Given W. A cluster of symptoms over 
time in patients with lung cancer. Nurs Res. 2003;52(6):393–400.

	11.	 SKY C, FKY W, TMF C, LYF C, RPL L. Community nursing services for post-
discharge chronically ill patients. J Clin Nurs. 2010;17(7B):260–71.

	12.	 Shi R-C, Meng A-F, Zhou W-L, Yu X-Y, Huang X-E, Ji A-J, et al. Effects of 
home nursing intervention on the quality of life of patients with naso-
pharyngeal carcinoma after radiotherapy and chemotherapy. Asian Pac J 
Cancer Prev. 2015;16(16):7117–21.

	13.	 Min L, Guohong LI, Yang Z. Current status of transitional care for 
discharged patients: a review. Chinese Nursing Management. 
2015;15(12):122–5.

	14.	 King M, Jones L, Mccarthy O, Rogers M, Nazareth I. Development and 
pilot evaluation of a complex intervention to improve experienced conti-
nuity of care in patients with cancer. Br J Cancer. 2009;100(2):274–80.

	15.	 WANG Shao-ling HJ-y. ZHOU Jia-yi: development of evidence-based 
transitional care practice for chronic obstructive pulmonary dis‑
ease. Chin J Nurs. 2009;44(5):431–4.

	16.	 Shu-Hua XI, Ji-Jun Z, Jian-Hua Z. Discharge planning in Cheng Kung 
University hospital and the implication. Chin J Nurs. 2007;42(4):341–2.

	17.	 Jianbo L, Haiying G. Influence of telephone follow-up on quality of life of 
nasopharyngeal carcinoma discharged patients after radiotherapy. Chin 
Nurs Res. 2009;23(5):1259–60.

	18.	 Lijun Z, Shuang C, Hui Z. Effect of continuity nursing on the curative 
effect, NRS2002 score and compliance of patients with nasopharyn-
geal carcinoma undergoing radiotherapy. Sichuan Medical Journal. 
2018;39(1):98–101.

	19.	 GUO Ming juan YL. The practice of applying mobile health app on 
continuing nursing of nasopharyngeal carcinoma patients. J Nurs Adm. 
2017;17(11):825–7.

	20.	 Qiao-Qin W, Li Y, Shu-Xiao H, Nursing SO, University P. A qualitative study 
of the current status and existing problems of hospital-based transitional 
care. Chinese Nursing Management. 2013;13(10):43–6.

	21.	 Shi-Ying W, Shu-Hua XI, Yi-Gang LV, Jin-Hua W. Analysis of problems and 
counter measures in continued-nursing for discharged patients. Nursing 
Journal of Chinese Peoples Liberation Army. 2009;26(3):24–6.

	22.	 Hui LI, Qian LU, Ping Y, Wan-Rong L, Hui-Yuan W, Su-Mei LI. Research 
on symptoms and transitional care needs of hepatocellular carcinoma 
patients following hepatectomy. Chin J Nurs. 2015;50(6):48–52.

	23.	 Ying L. Construction of an M-health based information support program 
for women with breast cancer during diagnosis and treatment process. 
Shanghai: Second Military Medical University; 2017.

	24.	 Feng S, Liang Z, Zhang R, Liao W, Chen Y, Fan Y, et al. Effects of mobile 
phone WeChat services improve adherence to corticosteroid nasal 
spray treatment for chronic rhinosinusitis after functional endoscopic 
sinus surgery: a 3-month follow-up study. Eur Arch Otorhinolaryngol. 
2017;274(3):1–9.

	25.	 Gao C, Zhou L, Liu Z, Wang H, Bowers B. Mobile application for diabetes 
self-management in China: do they fit for older adults? Int J Med Inform. 
2017;101(5):68–74.

	26.	 Kim H, Goldsmith JV, Sengupta S, Mahmood A, Powell MP, Bhatt J, et al. 
Mobile health application and e-health literacy: opportunities and con-
cerns for Cancer patients and caregivers. J Cancer Educ. 2017.

	27.	 China NHaFPCotPsRo: National Nursing Career Development Plan 
(2016–2020). Chinese nursing management 2017, 17(001):1–5.

	28.	 Elsbernd A, Hjerming M, Visler C, Hjalgrim LL, Niemann CU, Boisen KA, 
et al. Pa pp Ot H: using Cocreation in the process of designing a smart-
phone app for adolescents and young adults with Cancer: prototype 
development study. JMIR Formative Research. 2018;2(2).

	29.	 Gehrke A, Lee SS, Hilton K, Ganster B, Trupp R, Mccullough C, et al. Devel-
opment of the Cancer survivor profile-breast Cancer (CSPro-BC) app: 
patient and nurse perspectives on a new navigation tool. J Cancer Surviv. 
2018.

	30.	 Luo Huiyu ZF, Rong Q, Ya L. the establishment of the "internet plus" 
health education programme for cancer patients. Chin J Nurs. 
2017;52(012):1482–5.

	31.	 Chen X, Zhou X, Li H, Li J, Jiang H. The value of WeChat application in 
chronic diseases management in China. Comput Methods Prog Biomed. 
2020;105710.

	32.	 Cox JDSJA, Pajak TF. Toxicity criteria of the radiation therapy oncology 
group (RTOG) and the European Organization for Research and Treat-
ment of Cancer (EORTC). Int J Radiol Oncol Biol Phys. 1995;31(5):1341–6.



Page 17 of 17Liao et al. BMC Nursing          (2022) 21:210 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	33.	 Okuyama T, Akechi T, Kugaya A, Okamura H, Shima Y, Maruguchi M, et al. 
Development and validation of the Cancer fatigue scale: a brief, three-
dimensional, self-rating scale for assessment of fatigue in Cancer patients. 
J Pain Symptom Manag. 2000;19(1):5–14.

	34.	 Chie WC, Hong RL, Lai CC, Ting LL, Hsu MM. Quality of life in patients of 
nasopharyngeal carcinoma: validation of the Taiwan Chinese version 
of the EORTC QLQ-C30 and the EORTC QLQ-H&N35. Qual Life Res. 
2003;12(1):93–8.

	35.	 ZielińskaWięczkowska H. Quality of life in Cancer patients undergoing 
chemotherapy. Contemp Oncol. 2010;24(3):204.

	36.	 Ming-Hui D, Li Y, Qiao-Qin W, Nursing SO, University P. The investiga-
tion and analysis of transitional care needs among discharged patients. 
Chinese Nursing Management. 2013;13(10):27–30.

	37.	 Xinlei MA, Shui YU, Jing MA, Center CT. Application of "Internet plus" to 
continuous nursing of patients who underwent percutaneous coronary 
stent implantation. Chinese nursing management. 2018;18(9):92–6.

	38.	 Jie W, Yahui T, Yingqing J, Hongxia Z, Hui G, Rong W, et al. The effec-
tiveness of extended care based on internet and home care platform 
for orthopedics after hip replacement surgery in China. J Clin Nurs. 
2018;27(21-22):4077–88.

	39.	 Osborn J, Ajakaiye A, Cooksley T, Subbe CP. Do mHealth applications 
improve clinical outcomes of patients with cancer? A critical appraisal of 
the peer-reviewed literature. Support Care Cancer. 2020;28(3):1469–79.

	40.	 Ellen K, Olga H. Van dF-CCM: the effect of exercise on cancer-related 
fatigue in cancer survivors: a systematic review and meta-analysis. Neu-
ropsychiatr Dis Treat. 2018;14:479–94.

	41.	 Abrahams H J G GMFM, Donders R R T, etal.: The efficacy of internet-
based cognitive behavioral therapy for severely fatigued survivors of 
breast cancer compared with care as usual: a randomized controlled trial. 
Cancer 2017, 123(19):3825–3834.

	42.	 Gielissen MFM, Verhagen S, Witjes F, Bleijenberg G. Effects of cognitive 
behavior therapy in severely fatigued disease-free cancer patients com-
pared with patients waiting for cognitive behavior therapy: a randomized 
controlled trial. J Clin Oncol. 2006;24(30):4882–7.

	43.	 Sheng-Fa SU, Chong Z, Fei H, Chun-Yan C, Wei-Wei X, Xue-Ming S. 
Long-term outcome of nasopharyngeal carcinoma patients treated with 
intensity-modulated radiotherapy. Chinese J Cancer Prevention and 
Treatment. 2013;20(11):853–8.

	44.	 Trotti ABLA, Epstein JB, et al. Mucositis incidence, severity and associated 
outcomes in patients with head and neck cancer receiving radiotherapy 
with or without chemotherapy: a systematic literature review. Radiother 
Oncol. 2003;66(3):253–62.

	45.	 Hai-Ling Y, Ping W, Wen-Xiu H, Xiao-Rong L. Design and application of 
continuing care service platform under the linkage of hospital-commu-
nity-family. Chin J Nurs. 2016;51(9):1133–7.

	46.	 XJ JIAJ, Xiaoxi QIU. Application of hospital-community-family home care 
mobile app in patients with stress urinary incontinence. Chin J Nurs. 
2018;053(005):533–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A mHealth-based nursing model for assessing the health outcomes of the discharged patients with nasopharyngeal carcinoma: a pilot RCT​
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 
	Trial registration: 

	Introduction
	Methods
	Study design
	Patients
	Inclusion criteria
	Exclusion criteria
	Dropout criteria

	Sample size calculation
	Randomization, assignment, and blinding
	The clinical teams
	Intervention measures
	Search strategy
	Construction of the mobile health (mHealth)-platform
	Service platform

	System security policy
	Application security
	Data access security
	The intervention group
	Before discharge
	After discharge

	Instruments
	General situation questionnaire
	Toxic side effects of radiotherapy
	Cancer-related fatigue assessment
	Quality of life assessment

	Data collection procedure
	Statistical analysis

	Result
	General data of the patients
	Toxicities and side effects of radiotherapy before and after intervention
	The cancer-related fatigue score before and after the intervention
	The quality of life symptom domain scores before and after the intervention

	Discussion
	The construction of the mHealth platform is of great significance for the home-based management of NPC patients
	The application of the mHealth management can reduce the incidence of toxic and side effects
	The mHealth management can reduce the degree of cancer-related fatigue
	The mHealth application can improve the QOL of patients
	Limitations

	Conclusion
	Acknowledgments
	References


