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Objective: To investigate the willingness of nurses in Yichang to participate in “Internet plus nursing services” and analyze the
influencing factors in order to provide reference for the implementation of “Internet plus nursing services”.

Methods: Using the “Internet plus Nursing Service” questionnaire, a cross-sectional survey was conducted among 1447 nurses in
Yichang by convenience sampling from July to September in 2022, and the related influencing factors were analyzed. The
questionnaire was composed of two parts: the demographic characteristics and the questionnaire of nurses’ willingness to participate
in “Internet plus nursing service”, including 4 dimensions: awareness, promoting factors, concern factors and training needs. Likert
5-point scoring method was used for scoring. Binary logistic regression was used to screen the variables, and the ROC curve and
Nomogram risk prediction model were drawn.

Results: A total of 1233 valid questionnaires were collected. It shows that 76.07% of nurses in Yichang are willing to participate in
“Internet plus nursing services”. Among them, education background, specialist nurses, awareness, promotion factors, concerns and
training needs are the independent influencing factors (all P < 0.05). The area under the ROC curve (AUC) of the prediction model is
0.802, and the consistency index (c-index) of nomogram is 0.800. The average absolute error of internal calibration is 0.014, and the
model has good accuracy and discrimination.

Conclusion: Nurses in Yichang have a high willingness to participate in “Internet plus nursing services”, a low awareness of the
program and a high demand for relevant professional training. It is suggested that the government and hospitals should strengthen the
publicity of “Internet plus nursing services”, improve relevant laws and regulations and strengthen the construction of specialist
nurses’ team, so as to provide a good practice environment for nurses’ door-to-door service.
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Introduction
“Internet plus nursing service” is a nursing model that combines nursing profession and information technology. The
“online application, offline service” nursing model is dedicated to meet the diverse and multi-level health needs of
patients, overcome time and space limitations, and to provide on-site nursing services for special populations, such as
patients who need nursing after discharge or are inconvenient to see a doctor.'*

With the increase of aging people in China, the state statistic shows that by the time of 2021, people over 60 had
reached to 264 million, taking 18.7% of the total population. There are 150 million people suffering from diabetes,
hypertension and other chronic disease, 85% of the elderly have different degrees of home care needs, and the demand

for home care services for the 44 million disabled or partially disabled elderly is increasing.’ The population of the
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elderly in China is expected to reach to 487 million by 2050.* There is an imbalance between the supply and demand of
medical resources. The hospital-centered medical and health service model can barely meet the continuous health care
needs of patients, thus making home care service a key demand gap.>® In 2019, the National Health Commission issued
the China pilots internet plus nursing program, and six provincial-level regions across the country had been chosen for
the pilot program.” In 2020, the National Health Commission issued China to extend pilot program of “Internet Plus
nursing service” nationwide on further promoting the pilot work of “Internet plus nursing services” in other cities
nationwide.® Yichang had been chosen for the Internet Plus nursing program in Hubei Province. The research results of

9712 that the influencing factors of nurses’ willingness to participate in

a number of domestic scholars have shown,
“Internet plus nursing service” include age, gender, education level, specialist nurse, monthly income, professional title,
marital status, nurse training needs, and awareness of “Internet plus nursing service”, etc., but their integrations of
individual research influencing factors is insufficient. This study investigated the “Internet plus nursing service” among
nurses in Yichang area through a self-made questionnaire, aiming to further explore the willingness of nurses to
participate in “Internet plus nursing service” and its influencing factors, so as to provide reference and suggestions for

promoting the development of “Internet plus nursing service”.

Subject and Method
Study Subject

From July to September 2022, cross-sectional survey by convenience sampling was used to select 5 Tertiary hospitals, 12
Second-class hospitals and a number of community medical institutions in Yichang City, and questionnaires were
distributed through Wechat scanning code. Inclusion criteria: 1, Age >18 years old; 2, nurses with nurse practitioner
qualification; 3, nurses engaged in clinical work; 4, nurses who can correctly understand the meaning of the items in the
questionnaire; 5, Informed consent and willingness to participate in this study. Exclusion criteria: 1, vacation-taking
personnel, such as sick leave, maternity leave, etc.; 2, Standardized training nurses and practice nurses. The questionnaire
is shown in the Supplementary Material.

The sample size for this study was calculated according to Kendall’s estimation method: the sample size should be 20
times the number of questionnaire items (53 items in total), and a 20% loss rate should be added to ensure the
questionnaire recovery rate. Therefore, the sample size for this study was calculated as n=20x53x (1+20%) =1272.

Research Tool

Through literature review,” '

referring to the relevant policy documents of the National Health Commission on the
“Internet plus Nursing service” pilot project, combined with the purpose of this study, through group discussion and
expert consultation methods, the questionnaire was designed. The final questionnaire is consisted of two parts: (1)
general population information, including gender, age, education level, professional title, etc.; (2) the nurses to participate
in the “Internet plus nursing services” intention questionnaire, a total of 53 items, including four dimensions of the
popularity of 8 items, promoting factors of 11 items, concerns of 15 items and training needs of 19 items. Training needs
include knowledge training demand, occupational safety education training needs, and humanistic care training needs. In
the questionnaire, Likert 5-level rating method is used to score all single choice items. The overall Cronbach’s o
coefficient of the questionnaire is 0.964, and the Cronbach’s a coefficients of the four dimensions of cognition, promotion
factors, concern factors and training needs are 0.968, 0.975, 0.950 and 0.987, respectively. The questionnaire has good
reliability and validity. After two rounds of expert review, the item-level content validity index (I-CVI) of the
questionnaire ranged from 0.857 to 1.000. The scale-level content validity index (S-CVI) was 0.906.

Data Collection and Quality Control

From August to September 2022, the questionnaire was sent to the Wechat working group of the Yichang Nursing
Association, and then the hospital nursing department and head nurse sent the questionnaire link to the staff of the
relevant clinical departments. The questionnaire was filled out anonymously through mobile phones, computers and other
equipment. In order to prevent repeated filling in, the same IP address or Wechat signal was set up to limit the submission
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of the questionnaire to one time, and the questionnaire could not be submitted if any item is missing to ensure the
integrity of the data. Before the official distribution of the questionnaire, at the end of July 2022, a pre-survey of 30
nurses was conducted, and the average time of filling the questionnaire was 321.10+£90.199 seconds, the minimum value
was 174 seconds, and the maximum value was 535 seconds. The Cronbach’s o coefficient of the questionnaire was 0.954,
and the reliability was good. To ensure the quality of the questionnaire data, questionnaires with a completion time of less
than 180 seconds and those that did not conform to the logic of the response were excluded.

Statistical Method

SPSS 24.0 version (IBM, USA) was used for data analysis. The normal distribution of continuous data was expressed as
mean =+ standard deviation (X+£S), the data distribution was normal and the variance was equal. The #-test of two
independent samples was used for comparison between groups, and the count data was expressed as percentage “%”, the
chi-square test was used for comparison between groups. Binary Logistic regression analysis was used to analyze the
influencing factors of nurses’ willingness to participate in “Internet plus nursing service”. The receiver operating
characteristic (ROC) curve was drawn by using MedCalc software, and the Area under the ROC curve (AUC) and its
95% CI were calculated. The Nomogram model and its calibration curve were established by RMS program package of
R (R3.6.1) software. The consistency index (C-index) was calculated by Harrell’s C statistic, and the Nomogram model
was corrected by Bootstrap internal resampling for 1000 iterations. Two-sided P < 0.05 was considered statistically
significant.

Results

General Information of Study Subjective

A total of 1447 nurses were investigated in this study, and 1447 questionnaires were distributed and 1447 were recovered
with a recovery rate of 100%. After double checking the content of the questionnaire, 214 invalid questionnaires with the
answer time less than 180 seconds were deleted, and 1233 valid questionnaires were collected, with an effective rate of
84.52%. Among them, the scores of awareness, promotion factors, concern factors and training needs were converted
into a percentage system. The method and formula for conversion of hundred-mark system are: actual score divided by
full score multiplied by 100 (actual score + full score x 100). The results of the participants’ willingness to participate in
“Internet plus nursing service” showed that 938 (76.07%) nurses were willing to participate in, 295 (23.93%) nurses were
not willing to participate in the program. There were statistically significant differences between the two groups in
position, education background, whether they were specialist nurses, hospital grade, awareness, promotion factors,
concern factors and training needs (all P < 0.05), That is, nurses with high position have higher willingness to participate,
nurses with high education have higher willingness to participate, nurses with specialist nurse qualification have higher
willingness to participate, and the higher the hospital level, the higher the willingness to participate. A higher Awareness
score was associated with a higher willingness to participate, a higher Promotion factor score was associated with
a higher willingness to participate, a higher Promotion factor score was associated with a lower willingness to participate,
and a higher Promotion factor score was associated with a higher willingness to participate. There was no statistically
significant difference in the remaining factors (all P > 0.05), but we found that married nurses and nurses with more
children had a higher willingness to participate, which may be because participating in “Internet + nursing services” can
obtain certain economic benefits, as shown in Table 1.

Univariate and Multivariate Binomial Logistic Regression Analysis

The willingness of nurses to participate in “Internet plus nursing service” (willing =0, unwilling =1) was used as the
dependent variable, and the position, education background, whether they were specialist nurses, hospital grade,
awareness, promotion factors, concern factors and training needs were used as independent variables to carry out
univariate and multivariate binomial Logistic regression analysis. In the model, nurse group was used as the
reference for position, technical secondary school as the reference for educational background, and third level
hospital as the reference for hospital level.
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Table 1 General Information of Study Subjective

Items Total (1233) | Willing (938) | Unwilling (295) | Statistics | P value
Age 34.57+7.808 34.53+7.551 34.7248.587 t =—0.346 0.729
Gender 27+=3.582 0.058
Male 48 (3.89%) 42 (87.50%) 6 (12.50%)
Female 1185 (96.11%) | 896 (75.61%) 289 (24.39%)
Title
Primary 550 (44.61%) 412 (74.91%) 138 (25.09%) 2*=0.774 0.679
Intermediate 593 (48.09%) 456 (76.90%) 137 (23.10%)
Senior 90 (7.30%) 70 (77.78%) 20 (22.22%)
Position
Nurse 1086 (88.08%) | 811 (74.68%) 275 (25.32%) 2+=9.990 0.007
Head nurse 126 (10.22%) 108 (85.71%) 18 (14.29%)
Chief nurse and over 21 (1.70%) 19 (90.48%) 2 (9.52%)
Education background 27=11.751 0.001
Undergraduates and below | 252 (20.44%) 171 (67.86%) 81 (32.14%)

Undergraduates and over 981 (79.56%) 767 (78.19%) 214 (21.81%)
Working time (years)

0<Ys<5 195 (15.82%) 146 (74.87%) 9 (25.13%) 2=0.203 0.977
6<Y<10) 353 (28.63%) 270 (76.49%) 3 (23.51%)
1 1=Y<15) 355 (28.79%) 270 (57.06%) 5 (23.94%)
Y>15 330 (27.76%) 252 (76.36%) 8 (23.64%)
Marriage
Unmarried 180 (14.60%) 131 (72.78%) 49 ((27.22%)) 277=5.545 0.103
Divorce/Death of a spouse 31 (2.51%) 28 (90.32%) 3 (9.68%)
Married 1022 (82.89%) | 938 (91.78%) 295 (28.86%)
Specialist nurse
Yes 388 (31.47%) 313 (80.67%) 75 (19.33%) 2=6.568 0.010
No 845 (68.53%) 625 (73.96%) 220 (26.04%)
Children
No child 280 (22.71%) 201 (71.79%) 79 (28.21%) 2=4.571 0.102
One child 791 (64.15%) 607 (76.74%) 184 (23.26%)
Two children and more 162 (13.14%) 130 (80.25%) 32 (19.75%)
Hospital level
Third-level hospital 473 (38.36%) 377 (79.70%) 96 (20.30%) 2=10.701 0.005
Second-level hospital 654 (53.04%) 492 (75.23%) 162 (24.77%)
First-level hospital 106 (8.60%) 69 (65.09%) 37 (34.91%)
Awareness 57.27+14.033 59.24+13.88 51.03+12.650 t=9.484 <0.001
Promotion factor 66.55+14.601 69.43+14.065 57.41x12.357 t=14.077 <0.001
Concern factor 59.71+12.834 58.83+12.877 62.54+12.300 t=—4.360 <0.001
Training needs 70.31%15.191 72.69+14.693 62.74x14.262 t=10.374 <0.001

Using Backward: LR method, the entry level of variables into the equation is a = 0.05, and the excluding level is o =
0.1, therefore the regression model is established. The results showed that position, education background, whether to be
a specialist nurse, hospital grade, awareness, promotion factors, concern factors and training needs were statistically
significant in multivariate analysis, which were independent risk factors for nurses to participate in “Internet plus nursing
service” (all P <0.05), as shown in Table 2.

ROC Curve Analysis on Factors of “Internet Plus Nursing”
The ROC curve analysis was conducted on education background, specialist nurses, awareness, promoters, concerns,
training needs and the total probability of the model. The results showed that the sensitivity (Se) was 74.24%, specificity
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Table 2 Univariate and Multivariate Binomial Logistic Regression Analysis

Items Univariate Analysis Multivariate Analysis
OR [95% CI] P value OR [95% CI] P value

Position 0.009

Nurse 1.000

Head nurse 0.492[0.293-0.825] 0.007

Chief nurse and over 0.310[0.072-1.341] 0.117
Education background | 0.589[0.434-0.799] 0.001 0.567[0.400-0.802] 0.001
Specialist nurse 0.681[0.507-0.914] 0.011 0.695[0.498-0.971] 0.033
Hospital level 0.005

Third-level hospital 1.000

Second-level hospital 1.293[0.972—-1.721] 0.078

First-level hospital 2.106[1.332-3.329] 0.001
Awareness 0.954[0.944-0.965] | <0.001 | 0.925[0.896-0.956] | <0.001
Promotion factor 0.915[0.901-0.930] | <0.001 | 0.900[0.872-0.929] | <0.00l
Concern factor 1.022[1.012-1.033] | <0.001 1.075[1.051-1.099] | <0.001
Training needs 0.948[0.937-0.959] | <0.00I 0.915[0.88-0.943] <0.001

(Sp) was 71.22% and area under the ROC curve (AUC) was 0.802. All risk factors were statistically significant (P

<0.01), as shown in Figure 1 and Table 3.

Draw the Prediction Nomogram and Correct the Model
Using the willingness of nurses to participate in “Internet plus nursing service” as the dependent variable and the

variables screened by multivariate Logistic regression analysis as the predictor variables, the (value) C-index of the

Nomogram model was 0.800 when drawn by R software, and the model had good discrimination. In the nomogram, each

variable is given a certain score, and the point of each variable corresponds to the position of the axis, and the

corresponding quantity of a vertical line drawn from the point to the axis is the score of the variable. The Total score

is obtained by the score of each variable, and the Total score corresponds to the Total Points on the risk axis, that is the
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Table 3 Model ROC Curve Analysis

Items AUC | Se(%) | Sp(%) | AUC[95% CI] | Z Statistics | P value
Education background 0.546 | 2746 | 81.77 0.518-0.574 3.190 0.001
Specialist nurse 0.540 | 74.58 | 33.37 0.511-0.568 2.675 0.008
Awareness 0.674 | 62.03 64.29 0.647-0.700 10.115 <0.001
Promotion factor 0.750 | 46.44 | 89.45 0.725-0.774 15514 <0.001
Concern factor 0.606 | 7492 | 4243 0.578-0.633 5.759 <0.001
Training needs 0.678 | 78.64 | 47.87 0.651-0.704 10.136 <0.001
Total model probability | 0.802 | 7424 | 71.22 0.779-0.824 20.289 <0.001

risk probability that nurses are not willing to participate in “Internet plus nursing service”. The higher the total score, the
higher the risk, as shown in Figure 2. After sampling, the internal data for 1000 times by Boot-strap correction method,
the Mean absolute error was 0.024, and the mean squared error was 0.00089. The calibration degree of the actual
prediction curve and the bias-corrected curve of the model are good, as shown in Figure 3.
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Discussion

Give Publicity to “Internet Plus Nursing”, Raise the Awareness of Nurses

The results of this study showed that 76.07% of the surveyed nurses were willing to participate in “Internet plus nursing
service”, with a high willingness to participate. This is similar to the research results of Sheng et al.'® Nurses in Yichang
had a low awareness of the relevant documents, service objects, service contents and nurse qualifications of “Internet plus
nursing service”, with an average score of 57.27+14.033. This was similar from the research results of Ma et al,'> which
may be related to the fact that “Internet plus nursing service” started late in China and mainly concentrated in the first-tier
cities with more developed economy. For example, in Hubei Province, only Wuhan and Yichang are taken as pilot cities.
Therefore, some nurses may have little knowledge of “Internet plus nursing service”, especially if there is no relevant
publicity and promotion work in the hospital. The results of regression analysis in this study showed that awareness and
promoting factors were independent influencing factors of nurses’ participation in “Internet plus nursing service”
[(OR=0.969, 95% CI: 0.9577-0.982), (OR= 0.941, 95% CI: 0.925-0.957)]. The higher the awareness score and
promoting factor score of clinical nurses, the higher the probability of being willing to participate in “Internet plus
nursing service”. Studies have shown that the higher the awareness of the policy among nurses and the public, the more
advantageous the regional “Internet plus nursing service” development will be.”!” As a pilot city, the government
departments and hospital managers in Yichang should give more publicity to the policy through varieties of approaches,
propagate its’ advantages in nurses’ professional identity, optimize the allocation of medical resources and improve
service needs. Raise nurses’ awareness of the policy and promote the popularization of knowledge related to “Internet
plus nursing service” in the region, so as to facilitate the active development of “Internet plus nursing service”.

Strengthen Specialist Nurse Construction, Implement Specialized “Internet Plus

Nursing Service”

In this study, the results of multivariate Logistic regression showed that specialist nurses were an independent influencing
factor of nurses’ willingness to participate in “Internet plus nursing service” (OR=1.441, 95% CI: 1.032-2.0113), and
specialist nurses had more willingness for the program. This is consistent with the research results of Cao et al and Fang
et al'®!? reflecting the positive role of specialist nurses in promoting the development of “Internet plus nursing service”.
Andrade et al*® believe that, as service providers, the ability of nurses is crucial to ensure the medical safety of these
services. Medical institutions should review the qualification and ability of family nurses strictly, select excellent nursing
talents according to the admission system, establish the elimination mechanism, and enhance the sense of responsibility
of family nurses. “Internet plus nursing service” has always advocated diversified, multi-level and all-round home care
services. Specialist nurses have rich clinical experience, excellent specialist technical level and strong ability to deal with
emergencies. When constructing “Internet plus nursing service”, specialist nurses should be given priority so that they
can give play to their professional ability, which is conducive to improving the satisfaction of home nursing.”’ To
strengthen the cultivation of specialist nurses, build a regional “Internet plus nursing service” platform with specialist
nurses as the main body, and carry out a full-cycle and high-quality “Internet plus nursing service” in a specialized
manner, which can not only meet the nursing service needs of patients, but also improve the quality of nursing service of
primary medical institutions.

Conduct Vocational Education and Training, Improve Nurses’ Post Competency

The results of univariate and multivariate analysis in this study showed that training demand was an independent
influencing factor of nurses’ willingness to participate in “Internet plus nursing service” (OR=0.961, 95% CI: 0.947—
0.976). In this study, training needs included professional knowledge training needs, occupational safety education
training needs and humanistic care training needs. The overall score of training needs was 70.31+15.191, the demand rate
was more than 70%, and the relative demand for professional knowledge training was (68.95+15.459). Occupational
safety training (72.28+16.575) and humanistic care training (71.58+16.180) had higher training needs. It indicated that
nurses in Yichang area had a high demand for training, especially nurses who were willing to participate in “Internet plus
nursing service”, which was consistent with the research results of Lawn et al and Li et al**** “Internet plus nursing
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service” puts a higher request for the comprehensive quality of nursing personnel. Because plus of the environment and
the change of the practice, prior knowledge and skills is difficult to meet the needs of “Internet plus nursing service”,
vocational education and training should be conducted to prepare for “Internet plus nursing service” program, which can
also promote nurses’ development and enhance their sense of career benefits.”*

This study showed that the proportion of nurses with bachelor’s degree in Yichang district was 79.56%, and the
degree was an independent influencing factor of nurses’ willingness to participate in “Internet plus nursing service”. Cho

et al®®

obtained a result consistent with this study that the higher the education level of nurses, the higher their
expectations and enthusiasm for themselves. In the process of carrying out “Internet plus nursing service”, nurses are
involved in multi-party communication with patients, family members and working staff, and the new service form puts
forward higher requirements on nurses’ communication skills and ethics.*® Ethics education and communication skills
training have been part of the continuing education of home care services in Korea and Japan.?® Give full play to the role
of third-level hospitals and nursing associations, establish nursing talent pool, establish skill training centers, and unify
training content and standards to ensure the homogeneity of nursing quality inside and outside the hospital.*”*®
Therefore, it is necessary to improve the “Internet plus nursing service” program knowledge training system, do

a good job in nurses’ vocational education and training so as to improve their post competency.

Establish and Improve the Relevant Laws and Regulations, Eliminate Relevant
Concerns

The results of this study shows that the concern factor is an independent influencing factor of the willingness of nurses to
participate in “Internet + nursing service”. The higher the score of nurses’ concern is, the lower the willingness to
participate in “Internet + nursing service” is. And Nomogram shows that the score weight of concern factor is high. At
present, nurses in China have no prescription right, and there is no medical risk prevention, workflow, medical waste
management and other regulations and systems of “Internet + nursing service”, which makes the development of
“Internet + nursing service” face greater medical risks. Home care service is faced with a variety of environment,
population, and working time. However, more than 97% of the nursing staff in China are female, who will face greater
personal safety risks. “Internet + nursing service” is based on information platform, and nurses and patients will have
information security and privacy protection risks. At the same time, “Internet + nursing service” may increase the nursing
manpower and management resources of the hospital to a certain extent, and increase the strain of hospital human
resources and the difficulty of supervision under the environment of insufficient medical resources in China.'*?° It is
suggested that relevant government departments, while vigorously promoting and pilot “Internet + nursing service”,
should accelerate the establishment and improvement of relevant laws, regulations and medical insurance policies,
including the comprehensive opening of nurses’ multi-site practice policy, opening of nurse prescription rights, the
protection law of nurse on-site service safety, nurse practice norms, medical fee standards, medical insurance system, etc.
Make sure that “Internet + nursing service” practice is carried under the law. At the same time, it is recommended that
managers standardize the performance appraisal system of “Internet + nursing service”, allocate orders reasonably, and
improve nurses’ remuneration. Gradually eliminate the relevant concerns of nurses, provide a safe and good practice

environment for nurses’ on-site services, and actively promote the development of Internet + home care services.

Study Limitations

This study has certain limitations. In this study, convenience sampling was used to make the determination of the
research objects, and stratified random sampling was not performed within the range of Yichang. Therefore, there may be
some bias in the representativeness of the sample size, and the overall inference effect is poor. In the stage of sample size
calculation, the number of study variables and the size of sample loss were fully considered to ensure adequate sample
size. At the same time, this study formulated strict quality control procedures to make up for the shortage of convenient

sampling as much as possible.
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Conclusion

The result of this study shows that nurses in Yichang have a high willingness (76.07%) to participate in “Internet +
nursing services”. At the same time, on the basis of previous studies, this study innovated that the main factors affecting
the willingness of nurses to participate in “Internet + nursing service” are educational background, whether they were
specialist nurses, awareness scores, promoting factor scores, barrier factor scores and training needs scores. In the initial
development stage of “Internet + nursing service” in China, there are new inspirations and constructive opinions. It is
recommended that medical institutions at all levels carry out extensive publicity of “Internet + nursing service”, establish
and improve the “Internet + nursing service” vocational education and training system, improve the core competence of
nursing staff, and administrative departments strengthen the construction of laws and regulations. So that we can build
a safe working environment and ensure the personal safety of nurses. These measures help to improve nurses’ awareness
and trust in “Internet + nursing service”, so as to improve nurses’ willingness to participate. This study only conducted
a sampling survey of nurses in Yichang. In the future, it is necessary to expand the sample size and cross-regional
research to provide reliable basis and reference for the implementation of the “Internet + nursing service” project in
China.
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