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Abstract

Background: "Internet + nursing service" is currently in full swing in China. Domestic scholars have aso explored the
perception and participation willingness of patients and nurses on "Internet + nursing service" successively, but few scholars start
from the perspective of specialist nurses, who are the main implementers of "Internet + nursing service".

Objective: This study aims to understand the current situation of specialist nurses perception and attitude towards
"Internet+Nursing Service", and to explore its influencing factors.

Methods: A total of 1200 specialist nurses participated in the questionnaire survey. The survey collected their perception and
attitude of the "Internet+Nursing Service' using a self-developed questionnaire.

Results: The 572 (47.7%) specialist nurses were aware of the "Internet+Nursing Service",they were willing to participate in
"Internet+Nursing Service"'(n=931,77.6%) ,and optimistic about the development prospect of "Internet + nursing service'(
n=970,80.8%).They agreed with the government's attitude of vigorously promoting "Internet + nursing service" (n=1059,88.3%)
, and believed that it was necessary to carry out "Internet + nursing service'( n=984, 82%).The results of logistic regression
analysis showed that the number of years of working seniority, position, age, type of nurse specialists, whether the institution
carrying out "Internet + nursing service', and whether they had participated in "Internet+Nursing Service" were the factors
influencing the specialist nurses' perception of and attitude towards "Internet+Nursing Service" (P?0.05).

Conclusions. Specialist nurses have positive attitudes towards "Internet+Nursing Service", but their perception needs to be
improved. It is suggested that the relevant departments should follow the national policy, penetrate the relevant perception in
advance, and increase the publicity of "Internet+Nursing Service", so that more Specialist nurses can understand and participate
in it.Meanwhile, optimising the access environment for specialist nurses, empowering and enabling them, and increasing the
enthusiasm of specialist nursesto participatein "Internet + nursing service".
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Abstract

Background:"Internet+Nursing Service" is a positive product of multidisciplinary intersection in the era of information
technology, which meets the needs of home nursing in China. Specialist nurses and patients/families as the providers and
recipients of "Internet+Nursing Service" play a crucial role in the promotion of "Internet+Nursing Service" , but few
studies have explored their attitudes and perceptions.

Objective: This study aims to understand the current perception and attitude of specialist nurses and patients/families
towards "Internet+Nursing Service".

Methods: A convergent mixed method study were conducted between June and October 2023.

Cross-sectional surveys with specialist nurses (1138 female [94.8%]) and semi-structured interviews with
patients/families(7female [58.3%]) were collected to gain insight into their perceptions and attitudes towards "Internet +
nursing services".Data analysis used the single factor analysis, multiple linear regression analysis and qualitative content
analysis.

Results: Quantitative results are shown that nurses' perception of "Internet+Nursing Service" was (43.7+16.10),average
score was (3.31+0.64).And the attitude score was (39.05+6.85),average score was (3.90+0.69).The results of the multiple
linear regression analyses showed that the position, educational level, whether the institution carrying out
"Internet+Nursing Service" , and whether the specialist nurses participated in"Internet+Nursing Service"are the factors
influencing specialist nurses' perception of "Internet+Nursing Service" (all P<.05).Nurses with high position and
educational level have a higher perception for "Internet+Nursing Service". The institution carrying out "Internet+Nursing
Service" and nurses have participated in"Internet+Nursing Service" have a higher perception for "Internet+Nursing
Service" than those have not carry out or participated. The results of univariate analyses showed that the gender, hospital
level and whether the institution carrying out "Internet+Nursing Service" are the factors influencing specialist nurses'
attitude of "Internet+Nursing Service".Themes from the qualitative research encompassed ideas of the perception is
limited,positive attitude, dilemmas and challenges.

Conclusions: Specialist nurses and patients/families have positive attitudes towards "Internet+Nursing Service", but their
perception needs to be improved. It is suggested that the government and hospitals penetrate the relevant perception in
advance, and increase the publicity of "Internet+Nursing Service", so that more specialist nurses and patients/families
can understand and participate in it. Meanwhile, optimising the access environment for specialist nurses, empowering and
enabling them, and increasing the enthusiasm of specialist nurses to participate in "Internet + Nursing Service".

KEYWORDS

Internet+Nursing Services; home nursing;specialist nurses; perception; attitude;mixed methods design
Introduction

Aging has become a common global public health concern owing to the dramatic increase in the number of older
adults[1].According to the most recent census of China in 2020, the proportion of Chinese older individuals aged 65
years old and above has approached nearly 14 percent, suggesting China is becoming an aged society[2]. China’s ageing
burdens will increase further as the "second baby boomers" (those born between 1962 and 1975) start to enter retirement
in 2022[3]. The proportion of older people is projected to increase to 26% by 2050, exceeding that of most European
countries[4]. According to the United Nations' classification standard, Yunnan Province has entered the aging society in
2002[5]. As of March 2024, there were 7.92 million people aged 60 and above in Yunnan Province, accounting for 16.95
percent.

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]
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One of the problems associated with aging is high rates of disability and chronic disease. China has a large population of
aging chronic diseases, and the number of elderly chronic patients is as high as 2.1million, 80.1% of the elderly
population, there is a huge risk of disability[6].And at present, there are about 4 million chronically ill elderly people,
about 1.1 million partially disabled elderly people and about 0.26 million totally disabled elderly people in Yunnan
Province[7].Aging not only brings a heavy burden of old-age care,it also brings great pressure on individuals, families
and society to care for the elderly, to our country pension, medical, health and social security systems pose serious
challenges and become more stringent. It affects the population quality of our country and the full play of human
capital[8].

Against this background, in February 2019, China officially issued the "Pilot Work Programme on Carrying Out "Internet
+ Nursing Service" , and started the pilot work in six economically more developed provinces in China (included Beijing,
Shanghai, Tianjin, Jiangsu, Zhejiang and Guangdong)[9]. "Internet+Nursing Service" refers to the nursing service
provided by medical institutions to discharged patients or special groups of people suffering from illnesses and mobility
problems by using nurses registered with the institutions in the mode of "online application and offline service"[9]. Other
countries also call it "home care".Since 2019, China has issued a number of policies to encourage and support
"Internet+Nursing Service", which improves nurses' sense of self-worth and professional identity while meeting the
needs of discharged patients for continuous nursing care.

"Internet + Nursing Services" has been carried out in China for four years, and some economically more developed
coastal cities have also achieved remarkable results[10,11,12].However, Yunnan Province as an economically
underdeveloped and ethnic minority region, the development of "Internet+Nursing Service" is even weaker, and the
problems of lack of nursing human resources, low business and technical level of nursing staff, and insufficient
perception of nurses on "Internet+Nursing Service" are even more obvious, which is detrimental to the development of
"Internet+Nursing Service" in Yunnan Province in the long run.

Some study shows that nurses who have received professional training are more competent in providing care to patients
[13]. Nurses' attitudes are considered to be effective indicators for evaluating nurses' career development and professional
competence [14], and positive attitudes are conducive to helping individuals obtain self-directed and personalised career
paths, which in turn promotes the successful development of their careers [15]. Specialist nurses are the forerunners and
the main force of "Internet+Nursing Service", and their positivity and initiative towards "Internet+Nursing Service" will
determine the development and advancement of "Internet+Nursing Service". In addition, we believes that patient/family
as the main recipients of "Internet+Nursing Service", their perceptions and attitudes may also determine the fate of
"Internet+Nursing Service".

Therefore, this study adopts quantitative research to understand the perception and attitude of specialist nurses towards
"Internet + Nursing Service". Adopts a qualitative research to explore perception and attitude of patients and their family
members towards "Internet+Nursing Service". The results of our study can provide reference value for the development
of "Internet+Nursing Service", and provide ideas for the government and administrators to formulate policies that will
ultimately promote the development of "Internet+Nursing Service" in Yunnan Province.

Methods

Design and sample

A convergent mixed method design, with mixing occurring at the objective and inference stages[16].Study structure see
Multimedia Appendix 1. We used a combination of qualitative and quantitative methods to explore the perceptions and
attitudes of both parties involved in the "Internet+Nursing Service". We conducted a cross-sectional survey of specialist
nurses in Yunnan Province from June to October 2023 and conducted semi-structured interviews with patients/families
during this period.The reason for this is that "Internet+Nursing Service" is not mature in Yunnan Province, the number of
patients or their family members receiving the service is small, and it is difficult to conduct home services to obtain a
large sample of data.

After obtaining informed consent, the specialist nurses first completed a structured online questionnaire. specialist nurses
who met the inclusion and exclusion criteria were recruited. The inclusion criteria were:

(1) Registered nurses (RNs) ; (2)In-service nurses at all levels of medical institutions; (3)Obtaining a provincial or higher
specialist nurse qualification certificate; (4)After a training in "Internet+Nursing Service", and can use "Internet+Nursing
Service" software to take orders;(5)Informed consent and voluntary participation in the survey. Exclusion criteria: (1)
Specialist nurses on medication for mental illness; (2) Specialist nurses absent from work due to sick leave, personal
leave, study abroad, or other reasons.

Quantitative data collection
The online survey was conducted using a self-developed questionnaire.The questionnaire was developed by the
researcher in accordance with the research objectives, based on the interpretation of the national policies and
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guidelines, combined with the current situation of the development of "Internet+Nursing Service"in Yunnan
Province, and through the consensus reached by the research team. This is a closed-ended survey, which can only
be accessed by those who are eligible through a protected link. The questionnaire was distributed and collected
using the "Questionnaire Star" platform.

With the consent of the directors of the nursing departments of hospitals in 16 cities and towns in Yunnan Province,
the hospitals' nursing departments and chief nurses sent the questionnaire link and instructions to those who met the
requirements to fill in the questionnaire. The directors were provided with unified training,which included an
explanation of study purpose, significance,methods, and inclusion and exclusion criteria for the participants. The
directors then assisted with the recruitment of all potential eligible participants within their hospitals, ensuring
adherence to principles of informed consent and voluntary participation to validate the data. A pre-survey involving
30 nurses was conducted,with a Cronbach'sa coefficient of 0.925 and content validity index of 0.950, which was
confirmed to have good reliability and validity.It can be used in relevant research and practice.

The questionnaire consists of two sections. Section one is the General Information Collection Form, including
gender, age, years of work experience, professional title, position, education level,hospital type, hospital level, and
so on. Section two measures nurses’ perception and attitude to "Internet + Nursing Service".This section has two
dimensions: perception and attitude. The perception has 15 items, such as the development of "Internet+Nursing
Service", related policies, access qualification, service content and service process. The attitudes has 10 items, such
as the willingness to become an "Internet+Nursing Service" nurse, the development prospect, necessity, advantages,
and influencing factors of "Internet+Nursing Service".Likert 5-level scoring was adopted for all items in this
section, with a score from 1-5 (from “disagreed” to “very agreed”). The higher the score was, the higher the
perception or attitude was.

Quantitative data analysis

Categorical variables were described as frequency (proportion); continuous variables were described as mean
(standard deviation[SD]) .SPSS 26.0 version (IBM, USA) was used for data processing and statistical analysis. We
used the chi-square test (x?) and Welch t test to analyze the differences in nurses’perceptions and attitudes for
"Internet+Nursing Service". Multiple linear regression analysis was used to analyze the influencing factors of nurses’
perception . Before the multiple linear regression, univariate analysis, including analysis of variance, was used to
screen the independent variables. The test level was a=0.05, and P<.05 was considered statistically significant. For
the flowchart of collecting questionnaires, see Multimedia Appendix 2.

Qualitative data collection

Qualitative interviews were completed from June to October in 2023 and patients/families were purposely recruited in
Yunnan Province for in-depth discussions based on research accessibility and hypotheses.The inclusion criterion for
patients/families: (1)Have received "Internet+Nursing Service"; (2)Have normal thinking ability, able to communicate in
writing or language; (3)Have used the "Internet + Nursing Service" order software and the operation is smooth.Exclusion
criteria: Not willing to participate in this researcher. A priori developed interview guides were used,such as (1)What do
you think about "Internet+Nursing Service"? (2)How do you think the "Internet+Nursing Service" has helped you?
(3)What are your views or suggestions on "Internet + Nursing Service"?(4)What do you think are the dilemmas facing
the development of "Internet+Nursing Service" at present?" Interviewees were encouraged to fully express their thoughts
and opinions during the interviews. Interviews were stopped when the sample reached saturation, ensuring theoretical
saturation of the Saunders criteria[17].Eligible respondents were first contacted by email with a brief description of the
study objectives, and after informal consent, face-to-face interviews were conducted.All interviews were conducted in
Mandarin and each interview lasted 30-40 minutes.

Qualitative data analysis

After the interviews, the audio recordings of the interviews were transcribed verbatim to ensure that there were no
artificial deletions. Each transcript was independently coded by two analysts using content analysis. Meaningful
statements were collated and extracted; ideas were distilled and pooled; common ideas were searched for to suggest
themes; synthesised and parsed for accurate representation; and descriptive statistics were kept on coding frequency. The
results of the analyses were fed back to respondents to ensure that their views were adequately and accurately expressed.
Ethical considerations

This study complied with the Declaration of Helsinki. Prior to the commencement of this study, approval was obtained
from the Ethics Review Committee of the First People's Hospital of Yunnan Province (KHLI1.2023-KY013). Written
informed consent was obtained from all participants. They were told that they could withdraw at any time, even after the
survey or interview had begun.

Results
Participant characteristics

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]
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From a possible population of 1292, 1200 surveys were received (estimated response rate of 92.9%[1200/1292]).Shows
the results of descriptive statistics of the sample. Participants were predominantly female 94.8%(1138/1200); the average
age is (35.83+6.50), working experience is (13.25+7.76) years. Professional title is in supervisor nurse

60.2%(722/1200) , educational level is bachelor's degree 91.9%[1103/1200]), see Table 1.

There were 12 participants across the interview of whom 58.3%(7/12) were female,with age (40.92+14.77) .Three study
themes were extracted.

Quantitative Results

Descriptive Analysis

The total score of perception for specialist nurses is 15~75 (43.7+16.10), average score is (3.31£0.64). The results of
univariate analyses showed statistically significant differences in perception scores by position, educational level,
whether the institution carrying out "Internet+Nursing Service" and whether specialist nurse had participated
in"Internet+Nursing Service".(all P<.05, Table 1).The total score of attitude for specialist nurses is 10~50 (39.05+6.85),
average score is (3.902£0.69).The results of univariate analyses showed statistically significant differences in attitude
scores by gender, hospital level and whether the institution carrying out "Internet+Nursing Service".(all P<.05, Table 2).
Table 1.Specialist nurses’ perception to "Internet+Nursing Service" by different demographic characteristics(n=1200)

Characteristic Results ,n (%) Mean perception score t/F test P value
Gender -1.56 119
Male 62[15.20] 3.19+0.74
Female 1138[194.8] 3.32+0.63
Age(years) 1.139 191
20-29 183[015.30 3.30+£0.59
30-39 703[]58.6[] 3.27+0.64
40-49 276[123[] 3.38+0.66
50-59 38[13.2(] 3.50+0.61
Working experience 1.175 141
<4 51[04.30 3.15+0.52
5~10 241[20.10 3.28+0.63
10~20 658[154.8[] 3.28+0.63
>20 250[]20.8[] 3.46+0.67
Professional title 1.249 .069
Nurse 41[13.4[] 3.44+0.64
Senior nurse 335[]27.9(] 3.32+0.63
Supervisor nurse 722[160.2(] 3.28+0.63
Co-chief nurse 97018.1[] 3.45+0.70
Chief nurse 5[]0.4[] 3.16+0.52
Position 1.424 .009
Nurse 988[182.3[] 3.28+0.62
Head nurse 211[]17.6[] 3.44+0.69
Director of nursing 10Jo.1 3.52
Educational level 1.301 .04
Junior college or lower 720060 3.42+0.70
Bachelor's degree 1103[]91.9[] 3.30+0.63
Master's degree or higher 25002.1] 3.5210.61
hospital type -1.384 167
General hospital 1058[188.2[] 3.30+0.63
Other specialist hospitals 142[111.8(] 3.38+0.71
Hospital level 1.21 .102
Tertiary hospital 964[180.3[] 3.02+0.63
Secondary hospital 231[]19.3[] 3.28+0.69
Primary hospital 50J0.4[] 3.32+0.62
Hospital nature 0.812 417
Public hospital 1177[]98.1[] 3.31+0.64
Private hospital 23[]1.9(] 3.20+0.63
Authorized strength 0.462 .644
Yes 323[]26.9(] 3.32+0.66
No 8770073.100 3.30+0.63
The institution carrying out "Internet + Nursing Service" 0.124 <.001
Yes 482[140.2[] 3.56+0.60
No 718[]59.8[] 3.14+0.60
Specialist nurse participated in"Internet+Nursing Service" 0.095 <.001
Yes 121]10.10 3.92+0.65
No 1079[189.9(] 3.24+0.60

Table 2.Specialist nurses’ attitude to "Internet+Nursing Service" by different demographic characteristics(n=1200)

Characteristic Results ,n (%) Mean attitude score t/F test P value

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]
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Gender -2.42 .016

Male 62[15.2[] 3.7+0.70

Female 1138[194.8[] 3.92+0.68
Age(years) 1.225 .183

20-29 183[]15.6[1 3.84+0.68

30-39 703[158.6[] 3.8940.7

40-49 2760230 3.99+0.66

50-59 38013.2(] 3.95+0.61
Working experience 1.295 127

<4 5104.30] 3.6820.62

5~10 241[]20.1[] 3.8510.74

10~20 658[]54.8[] 3.9£0.67

>20 250[]20.8[] 4.03+0.65
Professional title 0.815 .758

Nurse 41[13.40 3.84+0.66

Senior nurse 335[]27.9[] 3.87+0.71

Supervisor nurse 722[160.2(] 3.9+0.68

Co-chief nurse 97018.1[] 4.08+0.65

Chief nurse 50]0.4[] 3.54+0.7
Position 1.303 122

Nurse 988[182.3[] 3.88+0.68

Head nurse 211[J17.60 4.03+0.69

Director of nursing 1[J0.1[] 3.52
Educational level 1.332 .104
Junior college or lower 720060 4+0.61

Bachelor's degree 1103[]91.9[] 3.9+0.69

Master's degree or higher 25002.1[] 3.94+0.73
Hospital type -1.754 .08

General hospital 1058[]88.2[] 3.89+0.68

Other specialist hospitals 142[]11.8[] 4+0.74

Hospital level 1.78 .005

Tertiary hospital 964[180.3[] 4.02+0.54

Secondary hospital 231[]19.3[] 3.94+0.71

Primary hospital 5010.4[] 3.9+0.68
Hospital nature -0.827 .408

Public hospital 1177[198.10] 3.9+0.69

private hospital 23[]1.90] 4.02+0.63
Authorized strength 1.825 .068

Yes 323[]26.90] 3.96+0.65

No 8770073.100 3.88+0.7
The institution carrying out "Internet + Nursing Service" 2.243 .025

Yes 482[140.2[] 3.9610.67

No 718[159.8[] 3.8740.69
Specialist nurse participated in"Internet+Nursing Service" 1.027 .305

Yes 121[J10.100 3.97+0.74

No 1079[189.9[] 3.9+0.68

Results of multiple Regression

The four variables that were statistically significant in the one-way analysis were used as independent variables, and the
perception score was used as the dependent variable. Assignment of independent variables See Table 3.The results of the

multiple linear regression analyses showed that the position, educational level,whether the institution carrying out
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"Internet+Nursing Service", and whether specialist nurse participated in"Internet+Nursing Service"are the factors
influencing specialist nurses' perception of "Internet+Nursing Service" (all P<.05, Table 4).
Table 3. Table of independent variable assignment
Variable
Assignment Method
Position
Nurse=1,Head nurse=2,Director of nursing=3
Educational level
Junior college or lower=1,Bachelor's degree=2,Master's degree or higher=3
The institution carrying out "Internet+Nursing Service"
Yes=1,No=2
Specialist nurse participated in" Internet+Nursing Service"
Yes=1,No=2

Table 4. Comparison of the scores of specialist nurses' perceptions of "Internet+Nursing Service" by different characteristics (n=1200)

Variable

B
SE
BI
t/F test
P value
95%CI

(constant)
4.814
0.172

28.033
0
4.477~5.151

Position
0.134
0.044
0.081

3.03
.003
0.047~0.221

Educational level
-0.119
0.06
-0.053
-1.978
.048
-0.238~-0.001

The institution carrying out "Internet+Nursing Service"
-0.321
0.037
-0.247
-8.633
<.001
-0.394~-0.248

Specialist nurse participated in"Internet+Nursing Service"
-0.483
0.06
-0.228
-7.987
<.001
-0.601~-0.364

Note: R? = 0.162, adjusted R*= 0.159, F =57.760, P < 0.001; "—" indicates not applicable.

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]



JMIR Preprints Maet a

Table 5.The factors that specialised nurses considered to be obstacles to the promotion and development of
"Internet+Nursing Service" (n=1200)
Variable
Value

Relevant laws are not perfected and policy support is insufficient
987(82.3)

Lack of uniform industry standards, fee schedules, performance evaluation mechanisms and a sound medical
insurance system
814(67.8)

Nursing human resources are in short supply and multi-practice nursing has not yet been fully opened up
1130(94.1)

Multiple risks associated with home-based services (e.g. medical risks, personal accident risks, medical disputes,
etc.)
1005(83.8)

Low motivation of caregivers to participate in "Internet+Care" home services
859(71.6)

Patients' traditional attitudes (to hospitals) are difficult to change for a while
566(47.2)

Most of the service users are elderly people, who are less capable of accepting new things and do not apply on-
line
912(76)

other
116(9.7)

Qualitative Results

By looking at the joint display of data pertaining to patients/families perceptions and attitudes towards "Internet+Nursing
Service",three themes can be evidenced in the following quotes included perception is limited, positive attitudes,
dilemmas and challenges .

1.Perception is limited.

Low risk perception.

"It's not just nursing, the people who come to the home are professionals, surely nothing can go wrong. "(ID: B3, 61
years old, family member)

"I don't think there should be any special requirements for home nursing, as long as you have a nursing licence." (ID:
B11, 65 years old, patient)

Connotation needs to be improved.

"Nowadays the word 'sharing' is kind of hot, so patients can make an appointment and then a nurse will come to their
home. Apart from newborn care, what other services do you offer?" (ID: B6, 33 years old, family member)

2.Positive attitude.
Providing convenience.

"Since the State launched the "Internet + Nursing Service", we no longer need to personally go to the hospital to wait
in line, which saves us a lot of time and energy, and greatly facilitates our lives." (ID: B8, 56 years old, patient)

Meeting caregiving needs.
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"I am really grateful for the 'Internet + Nursing Service', which is a matter of great merit. With this service, my mother
has suffered a lot less, and we have also suffered a lot less. In the past, we had to look for 120 every time we went to the
hospital, but now with this service, we don't have to run around so much, and it's hard to take care of the elderly every
day." (ID:B9, 52 years old, family member)

Realize the value of life.

"Home nursing provide a great opportunity for nurses’ future nursing enthusiasts to use their skills and realize their
self-worth." (ID:B1, 39 years old,patient )

Meeting expectations.

"Before I saw the news reports of other countries to carry out nurse home nursing service I was very excited, very
much looking forward to the home nursing policy came to their own side, I did not expect really realized." (ID: B4, 64
years old, patient)

" 'Internet + Nursing Service' is a blessing for the mobility-impaired elderly at home, and I hope this service can be
carried out for a long time." (ID: B7, 43 years old, family member)

3.Dilemmas and challenges.
Concerns about security.

"Treatment at home is not the same as in a hospital; there is no resuscitation equipment and it can be dangerous if
something happens in the middle." (ID:B2, 52 years old, family member)

"Safety is our main concern because patient can't talk and it can be dangerous if something goes wrong."(ID:B10, 54-
year-old,family member)

Inadequate fee collection system.

"I hope the charges will be included in the health insurance, if the price is high, the average family can not accept it, I
hope it will be good for a common price" (ID: B4, 64 years old, patient)

"I paid 177 RMB for this order(glanced at my mouth), I think it is a little bit expensive, and then the waiting time is a
little bit long, it could have been a little bit faster."(ID:B5, 66-year-old,patient)

Lack of social support.

"I usually take care of myself, but I'm not educated enough and it took me long time to learn how to get service. "(ID:
B12, 66years old, patient)

In fact, nearly half (n=5, 41.7%) of the 12 participants who provided interviews were unable to respond appropriately
when asked probing questions about specific strategies for "Internet + Nursing Service". All of them showed a positive
attitude towards "Internet + Nursing Service" and were willing to support the development of "Internet + Nursing
Service". Others raised the dilemmas and challenges they are currently facing and hoped that the state would be able to
address them proactively.

Discussion

Principal Findings

Understanding the perceptions and attitudes of nurses and patient/family is a fundamental step in advancing its
development. We targeted specialist nurses who are the largest workforce of "Internet + Nursing Service", and
patient/family who are the main recipients of "Internet + Nursing Service".The reason why we used a convergent mixed
method design is because their perceptions and attitudes are the vital importance to policy makers and for the effective
implementation of the program.In our study, both specialist nurses and patient/family had positive attitudes towards
"Internet+Nursing Service", with an average score of (3.90+0.69). But their perception of the service was insufficient,
with an average score of (3.31+0.64), which is similar to the research results of Li et al[ 18].

The results of univariate analysis showed that nurses’ position, educational level, whether the institution carrying out
"Internet + Nursing Service", and whether the specialist nurse participated in "Internet + Nursing Service" are affect
nurses’ perception. Previous studies also found that nurses with high position and high educational level have a higher
perception for "Internet + Nursing Service"[19].1t is recommended that government and hospitals prioritize the
development of nurses with high education and high professional title to provide "Internet + Nursing Service", then
observe the results and take some action to promote the development of "Internet + Nursing Service"[20].Our study also
found that the institution carrying out "Internet + Nursing Service" and the nurse have participated in "Internet + Nursing
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Service" always have a higher affect for "Internet + Nursing Service". Reasons may be related to the following concept

of early penetration[21], nurses have a strong sense of active learning and the hospital actively respond to the national
health policy[22]. Studies have shown that the higher the awareness of the policy among nurses and the public, the more
advantageous the regional "Internet + Nursing Service" development will be[23]. Hospital administrators and related
media should increase the publicity of the policy of "Internet+Nursing Service" and the interpretation of related contents.
At the same time, strengthen the learning and training of nurses on new knowledge, new technologies and new
developments in disciplines to ensure that nurses of different perceptional levels can understand the relevant contents of
the policy, and carry out stratified and focused training to improve perception according to cultural level[24].

Specialized nurses have higher achievement expectations for themselves due to deeper learning. According to previous
studies, specialist nurses attach more importance to the satisfaction of inner spiritual needs than to objectively acquired
needs[24].Both nurses and patients/families believe that participation in "Internet + Nursing Service" can realize the
professional value of nurses[25].0ur study showed that gender, hospital level and the institution carrying out "Internet +
Nursing Service" affect nurses’ attitude. Specifically, male attitudes were less positive than female , which is different
from the results of other studies. Male and female tend to have different communication styles, which may stem from
different socio-demographic characteristics, regional cultures and questionnaire designs[26,27].And the higher the
hospital level, the more positive the attitude of the nurses to provide "Internet + Nursing Service".The reason may be that
hospitals with a higher level tend to have a higher allocation of resources, such as a high-quality nursing workforce with
a strong nursing ability to deal with complex situations in-home nursing[28].Furthermore, when the institution carrying
out "Internet + Nursing Service",nurses will then have more opportunities to provide "Internet + Nursing Service" and
will be more confident.

Despite mutual satisfaction with "Internet + Nursing Service", participants reported a number of financial barriers and
unmet social needs that limited their participation in "Internet + Nursing Service".At present, internet-based home
nursing is paid completely out of pocket by patients and services are not reimbursed by medical insurance, which also led
to a low supply of services even though there was demand from clients[29]. The results of quantitative research also
show that 82.3% (987/1200,Table 5) of specialist nurses believe that the lack of relevant laws and insufficient policy
support is an important factor to hindering the development of "Internet+Nursing Service". So there is a contradiction
between residents’ demand for services and their ability to pay. We can learn from Japan, Germany, and other ageing
countries that incorporate home nursing into a separate long-term care insurance system[30].This needed the state to
expand coverage in accordance with national conditions and to include more programs for home health care in the
reimbursement[29].

Safety is a central concern in home nursing[31,32].In the interview, some patients/families mentioned that they were
worried about the safety of home nursing service. The results of quantitative research also show that 83.8%
(1005/1200,table 5) of specialist nurses believe that there are multiple risks in Internet + nursing services. Huang R found
that more than two-thirds of nurses were concerned about their personal safety[33]. Therefore, safety in home nursing is
not only a concern for patients/families but also for nurses.And some relevant studies had also reported the need to
enhance the safety management of home care[34,35]. It has been noted that safety training is an effective strategy for
promoting a home nursing work environment[36,37]. Primary health care institutions can organize regular training and
assessment related to the operational skills and theories needed for common service items of home health nursing. At the
same time, drills are conducted for common emergency resuscitation and adverse events to ensure the safety of home
nursing services.In addition, some patients mentioned that due to their own educational level and physical factors, there
are difficulties in the use of mobile phones, computers or other electronic equipment, unable to successfully access the
"Internet + Nursing Services", which was consistent with the results reported by Miyatake et al[38].It is recommended
that healthcare organizations develop ageing reforms in accordance with national conditions and adopt a diversified,

multi-channel approach to popularize the use of "Internet + Nursing Service" among the general public[39,40].

Strengths and Limitations

The limitations of this study cannot be ignored.First, the respondents in this study were all from Yunnan Province, and
convenience sampling and the local level limit the generalisation of the findings to the national level; future studies could
consider expanding the scope of the survey to include a more diverse range of hospitals and regions, and increasing the
sample size to improve the representativeness of the findings. Second, the cross-sectional approach limited our ability to
make assertions about changes over time. Third, due to time and manpower constraints, this study did not carry out a
large sample survey of patients/family members, but adopted a purposeful sampling method to conduct qualitative
research, and the research results can only represent the experience of some patients, and cannot infer the overall
situation. In the future, there will be more focus on the patient/family perspective to reveal the voice of this key
stakeholder.

Conclusions
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This study adopts a convergent mixed methods approach to explore the perceptions and attitudes of both specialist nurse
and patient/family towards "Internet+Nursing Service", complementing both quantitative and qualitative
research.Generally speaking, specialist nurses and patients/families have a positive attitude towards "Internet+Nursing
Service", but their perception needs to be further improved.It is suggested that the government should strengthen the
publicity of "Internet + Nursing Service" to improve the awareness level of specialist nurses and patients/families on
"Internet + Nursing Service". At the same time, improve the relevant laws and regulations, especially in terms of medical
insurance payment system , and strengthen the construction of specialist nurses. In addition, it is necessary to fully
consider the willingness of both nurses and patients to participate in the service, and formulate practical management
mechanisms and implementation plans, so as to provide efficient and convenient nursing services for patients with a new
service model under the premise of ensuring the safety of both nurses and patients.

Acknowledgments

Firstly, we would like to thank the First People's Hospital of Yunnan Province for approving and supporting this study.
Secondly, we for the support and help during the data collection process and the time given by the nurses and
patients/families who participated in the study.Third, we would like to thank all the participants of the survey and
questionnaire refinement.

This research was supported by the Yunnan Provincial Department of Science and Technology Kunming Medical
University Joint Special Top Level Project(202401AY070001-119),the Kunming University of Science and Technology
& the First People's Hospital of Yunnan Province Joint Special Project on Medical Researchjoint project(KUST-
KH2023036Y).

Data Availability

The data sets generated or analyzed during the current study are not publicly available due to the terms of consent and
assent to which the participants agreed but are available from the corresponding author upon reasonable request.
Conlflicts of Interest

The authors report no conflicts of interest in this work.

Multimedia Appendix 1

Study structure of this study.

Multimedia Appendix 2

Flow diagram of the participants recruitment and questionnaires screening.

Multimedia Appendix 3

“Questionnaire star” platform link and screenshots of the intervention

References

1. Jensen L, Monnat SM, Green JJ, Hunter LM, Sliwinski MJ. Rural population health and aging: toward a multilevel
and multidimensional research agenda for the 2020s. Am J Public Health 2020 Sep;110(9):1328-13315 [FREE Full
text] [doi: 10.2105/ajph.2020.305782] [Medline:32673118]

2. Jiang Q, Feng Q. Editorial: Aging and health in China. Front Public Health. 2022 Sep 20;10:998769. [FREE Full
text] [doi: 10.3389/fpubh.2022.998769] [Medline:36203673]

3. Chen X, Giles J, Yao Y, Yip W, Meng Q, Berkman L, et al. The path to healthy ageing in China: a Peking
University-Lancet Commission. Lancet. 2022 Dec 3;400(10367):1967-2006. [FREE Full text] [doi: 10.1016/S0140-
6736(22)01546-X] [Medline:36423650]

4. Yang W, Wu B, Tan SY, Li B, Lou VWQ, Chen ZA, et al. Understanding Health and Social Challenges for Aging
and Long-Term Care in China. Res Aging. 2021 Mar-Apr;43(3-4):127-135. [FREE Full text]
[doi:10.1177/0164027520938764] [Medline:32677535]

5. United Nations, Department of Economic and Social Affairs. (2019). World Population Prospects 2019: Highlights.
United Nations. Department of Economic and Social Affairs. URL:https://population.un.org/wpp2019/Publications/
Files/WPP2019 Highlights.pdf [accessed 2024-06-01]

6. LIYP,MALIK YV, HU F B. Health insurance in China:after declining in the 1990s,coverage rates rebounded to
near-universal levels by 2011. Health Aff(Millwood),2017,36(8): 1452-1460. [doi:10.1377/hlthaff.2016.1658]
[Medline:28784738]

7. Yunnan Provincial People's Government,On the issuance of Yunnan Province "14th Five-Year Plan" elderly cause
development and elderly care service system planning notice.2022.
URL:https://www.yn.gov.cn/zwgk/zcwij/yzf/202208/t20220825_246308.html. [accessed 2024-06-01]

8. HEY,WUY, YANG S, et al. Prevalence of disability in older adults with chronic disease in Chinese Mainland:a
meta-analysis.Chinese General Practice,2024. [FREE Full text] [doi:10.12114/j.issn.1007-9572.2023.0886]

9. National health commission of the People’s Republic of China, China pilots internet plus nursing
program.2023.URL:http://www.nhc.gov.cn/yzygj/s7657g/201902/bf0b25379ddb48949e7e21edae2a02da.shtml.

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]



JMIR Preprints Maet a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

[accessed 2024-06-01]

GuoY, Zhang T, Li B,Practice of "Internet + Nursing Service" Model in Zhejiang Province. Health Economics
Research,2024,41(03):78-81. [FREE Full text] [doi:10.14055/j.cnki.33-1056/f.2024.03.011]

Yi W, Zhang C, Huang H. Discussion on the Effect of "Internet plus Nursing Service" under Medical Alliance
Mode, Shanghai Nursing,2024,24(02):57-61.[FREE Full text] [doi:10.3969/j.issn.1009-8399.2024.02.012]

Hu L, Jin L, Chen Y, She Q, Wu J. Practice and effect of "Internet plus nursing services"led by the specialist group.
Journal of Nursing Science,2023,38(24):60-64.[FREE Full text] [doi:10.3870/j.issn.1001-4152.2023.24.060]

Maila S, Martin PD, Chipps J. Professional quality of life amongst nurses in psychiatric observation units. S Afr J
Psychiatr. 2020 Aug 25;26:1553. [FREE Full text] [doi: 10.4102/sajpsychiatry.v26i0.1553] [Medline:32934843]
Wu X, Wang X, Zhao Z, Sun J, Zang S. Between Dispositional Hope and Career Identity Mediating Effeet of
Professional Attitude and Career Maturity of Junior Nursing Undergraduates. Military Nursing,2023,40(04):103-
107.[FREE Full text] [doi:10.3969/ji.ssn.2097-1826.2023.04.025]

Kundi, Y. M., Hollet-Haudebert, S., & Peterson, J. (2020). Linking Protean and Boundaryless Career Attitudes to
Subjective Career Success: A Serial Mediation Model.Journal of Career Assessment, 29(2), 263-282.
[doi:10.1177/1069072720959782]

Hallett N, Wagstaff C, Barlow T. Nursing students' experiences of violence and aggression: A mixed-methods study.
Nurse Educ Today. 2021 Oct;105:105024. [FREE Full text] [doi: 10.1016/j.nedt.2021.105024] [Medline: 34217030]
Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B..Burroughs, H., & Jinks, C,
(2018).Saturation in qualitative research:exploring its conceptualization and operationalization. Quality&
Quantity,52(4),1893-1907.[FREE Full text] [doi:org/10.1007/s11135-017-0574-8] [Medline: 29937585]

LiJ, GouJ, Zhou Q, Hu Z, Zheng X. Investigation and analysis on willingness of nurse to use internet +nursing
services in non-pilot provinces J. Chinese Journal of Nursing 2020;55(12):1825-1830 [FREE Full text]
[doi:10.3761/j.issn.0254-1769.2020.12.012]

Sheng Z, Wang J, Sun K, et al. Nurses’ attitudes toward internet-based home care: a survey study. Comput Inform
Nurs. 2020;39(2):97—104.[FREE Full text] [doi: 10.1097/CIN.0000000000000670] [Medline: 32694483]

Ma G, Hou J, Peng S, Luo L, Xu R, Liu Y, et al. Nurses' Willingness and Demand for Internet +home Care Services
and Its Influencing Factors in Different Levels of Hospitals in China - A Nationwide Survey. Risk Manag Healthc
Policy. 2022 Jul 22;15:1395-1405. [FREE Full text] [doi: 10.2147/RMHP.S367412] [Medline:35911086]

Khamisa N, Oldenburg B, Peltzer K, et al. Work related stress, burnout, job satisfaction and general health of
nurses. Int J Environ Res Public Health. 2015;12(1):652-666. [FREE Full text] [doi:10.3390/ijerph120100652]
[Medline:25588157]

Han MD, Zhao ML, Zhang XW, et al. Investigative on nurses, knowledge of and willingness to participate in
internet plus nursing service. J Nurs Sci. 2020;35(04):53-56. [doi: 10.3870/j.issn.1001-4152.2020.04.053]

Liu SY, Li ZN, Luo HF, et al. Investigation on the awareness and willingness of “Internet + nursing service” in the
nurse of traditional Chinese medicine hospital in Guangzhou and Shenzhen. Soft Sci Health. 2021;35(12):8-11+16.
Wei L, Zheng L, Gan Q. SWOT analysis of multi-point practice of specialty nurses in medical consortium.Chin J
Nurs Educ,2023,20(06):655-660. [FREE Full text] [doi:10.3761/j.issn.1672-9234.2023.06.003]

Wang Y, Xu Q, SuW, Xu J, Xie H, Yao Y. A study on the factors influencing the professional benefits of
"Internet+nursing service" online nurses based on structural equations. Chinese Hospitals,2023,27(06):38-41.
[FREE Full text] [doi:10.19660/j.issn.1671-0592.2023.06.10]

Zhang H, Zhao C, Song C, Wu Y, Wei D, Li X. Knowledge, attitude, and practice of healthcare workers on early
gastrointestinal cancer in China. Front Public Health. 2023 Jul 6;11:1191699. [FREE Full text] [doi:
10.3389/fpubh.2023.1191699] [Medline:37483943]

Street RL Jr. Gender differences in health care provider-patient communication: are they due to style, stereotypes, or
accommodation? Patient Educ Couns. 2002 Dec;48(3):201-6. [FREE Full text] [doi:10.1016/s0738-3991(02)00171-
4] [Medline:12477604]

Cho E, Park J, Choi M, et al. Associations of nurse staffing and education with the length of stay of surgical
patients. J Nurs Scholarsh. 2018;50(2):210-218. [FREE Full text] [doi:10.1111/jnu.12366] [Medline:29266711]
Zhou L, Liu S, Li H. Home care practice behavior and its influencing factors of primary care providers: a
multicenter cross-sectional study in Sichuan Province, China. BMC Nurs. 2024 May 2;23(1):303. [FREE Full text]
[doi:10.1186/s12912-024-01948-3] [Medline:38698388]

Zhao B, Zhang X, Huang R, Yi M, Dong X, Li Z. Barriers to accessing internet-based home Care for Older Patients:
a qualitative study. BMC Geriatr. 2021 Oct 18;21(1):565.[FREE Full text] [doi: 10.1186/s12877-021-02474-6]
[Medline: 34663218]

Akerlind C, Martin L, Gustafsson C. eHomecare and safety: the experiences of older patients and their

relatives. Geriatr Nurs. 2018;39(2):178-185.[FREE Full text] [doi:10.1016/j.gerinurse.2017.08.004]

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]



JMIR Preprints Maet a

[Medline:28988833]

32. Romagnoli KM, Handler SM, Hochheiser H. Home care: more than just a visiting nurse. BMJ Qual
Saf. 2013;22(12):972-974. [FREE Full text] [doi: 10.1136/bmjqs-2013-002339] [Medline:23940375]

33. Huang R, Xu M, Li X, Wang Y, Wang B, Cui N. Internet-Based Sharing Nurse Program and Nurses' Perceptions in
China: Cross-Sectional Survey. J] Med Internet Res. 2020 Jul 22;22(7):e16644. [FREE Full text]
[doi:10.2196/16644] [Medline:32706711]

34. Grov EK, Ytrehus S. Do You Feel Safe at Home? A Qualitative Study among Home-Dwelling Older Adults with
Advanced Incurable Cancer. Healthcare (Basel). 2022 Nov 28;10(12):2384. [FREE Full text]
[doi:10.3390/healthcare10122384] [Medline:36553908]

35. Lette M, Ambugo EA, Hagen TP, Nijpels G, Baan CA, de Bruin SR. Addressing safety risks in integrated care
programs for older people living at home: a scoping review. BMC Geriatr. 2020 Feb 28;20(1):81. [FREE Full text]
[doi: 10.1186/s12877-020-1482-7] [Medline:32111170]

36. Small TF. Home Visiting Safety for Home Healthcare Clinicians. Home Healthc Now. 2020 May/Jun;38(3):169.
[FREE Full text] [doi: 10.1097/NHH.0000000000000880] [Medline: 32358447]

37. Lang A, Macdonald M, Marck P, Toon L, Griffin M, Easty T, et al. Seniors managing multiple medications: using
mixed methods to view the home care safety lens. BMC Health Serv Res. 2015 Dec 12;15:548. [FREE Full text]
[doi:10.1186/512913-015-1193-5] [Medline:26651331]

38. Miyatake H, Kosaka M, Arita S, Tsunetoshi C, Masunaga H, Kotera Y, et al. Videoconferencing for Home Care
Delivery in Japan: Observational Study. J Med Internet Res. 2021 Sep 1;23(9):e23539. [FREE Full text]
[doi:10.2196/23539] [Medline:34468333]

39. Wang X, Chen J, Feng M, Zhuang M, Wang J, Zhang L, et al. Demand and influencing factors of "Internet +
Traditional Chinese Medicine" home nursing service for older adult patients with chronic diseases: a mixed research
perspective. Front Public Health. 2023 Oct 17;11:1271082. [FREE Full text] [doi:10.3389/fpubh.2023.1271082]
[Medline:37927869]

40. Miyatake H, Kosaka M, Arita S, Tsunetoshi C, Masunaga H, Kotera Y, et al. Videoconferencing for home care
delivery in Japan: observational study. J Med Internet Res 2021 Sep 01;23(9):e23539 [FREE Full text] [doi:
10.2196/23539] [Medline: 34468333]

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]



JMIR Preprints Maet a

Supplementary Files

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]



JMIR Preprints Maet a

Multimedia Appendixes

Study structure of this study.
URL.: http://asset.jmir.pub/assets/al 3dff0f 066a2664d2a39a129d540377.docx

Flow diagram of the participants recruitment and questionnaires screening.
URL.: http://asset.jmir.pub/assets/82ecf4803fb09304dd4bf d8b4cle50a5.docx

“Questionnaire star” platform link and screenshots of the intervention.
URL: http://asset.jmir.pub/assets/48e75d28add640953d0af 4b748c68162.docx

https://preprints.jmir.org/preprint/54146 [unpublished, peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2
	Multimedia Appendix 3



