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Objective: This study aims to explore the effects of an online home nursing care model 
application on patients with traumatic spinal cord injury (TSCI).
Methods: Eighty patients with TSCI discharged from the hospital between January 2015 
and January 2018 were included in the study. The patients were randomly divided into two 
groups: the control group and the observation group (n = 40, each). The patients in the 
control group were given routine discharge guidance, while the patients in the observation 
group were given online home nursing care. The Oswestry Disability Index (ODI), Medical 
Outcomes Study 36-item short-form health survey (MOS SF-36), and complication- 
incidence rate were used to evaluate the efficiency of the online home nursing care model.
Results: There were no differences in the ODI and MOS SF-36 scores between the two 
groups at discharge. However, the ODI and MOS SF-36 scores in the observation group 
showed significant improvement compared with the control group (p < 0.05) during the most 
recent follow-up. The incidence of complications, such as constipation, joint stiffness, 
muscle atrophy, foot drop, and pressure sores, were significantly lower in the observation 
group than in the control group (p < 0.05).
Conclusion: The online home nursing care model can reduce complication incidence, 
alleviate dysfunction, and improve the quality of life of patients with TSCI.
Keywords: online, home nursing care, spinal cord injury, Oswestry Disability Index, SF-36

Introduction
Traumatic spinal cord injury (TSCI) is one of the most common causes for 
disability in humans. It mainly occurs due to factors such as traffic accidents, 
industrial injuries, and violent incidents.1 Although progress has been made toward 
understanding TSCI pathogenesis and improving early recognition and treatment, 
TSCI still often causes serious or permanent disabilities in patients. This can 
seriously affect the patients’ capabilities to take care of themselves and participate 
in social activities, making them burdens to society and their families.2,3 The 
incidence of TSCI-induced paraplegia in China ranges between 6.7–23.0%. At 
present, it remains a high-risk injury.4

Patients with TSCI can master basic self-management methods after under-
going surgical rehabilitation and systematic, comprehensive training during 
hospitalization. However, the patients’ compliance with medical treatment 
generally decreases after they return to their normal lives. This often results 
in an occurrence of complications, such as constipation, joint stiffness, muscle 
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atrophy, foot drop, and pressure sores, in patients. 
These problems can seriously affect the patients’ qual-
ity of life.5 A previous study has revealed that indivi-
dualized nursing programs can lighten the load placed 
on the patients’ caregivers and effectively improve the 
patients’ quality of life.4 In addition, patients with 
TSCI suffer from long-term physical and psychological 
dysfunctions. Compared with other traumatic injury 
groups, patients with TSCI have a higher incidence of 
psychological problems.6–8 Various phenomena and 
studies have revealed that individualized out-of- 
hospital nursing care is essential for the rehabilitation 
of patients with TSCI.9–11

Online home nursing care focuses on this issue. In 
addition to routine in-hospital nursing care services, 
the internet is used to provide health education and 
family guidance for patients at home in order to pro-
mote their rehabilitation and improve their quality of 
life after discharge.12 The development of home nur-
sing care in developed countries is advanced and 
includes physiological, psychological, and social nur-
sing, medication management, etc. Subjects of home 
nursing care are mainly elderly patients and patients 
with cerebrovascular diseases, tumors, or organ trans-
plants. Currently, home nursing care in China mainly 
caters to elderly patients and patients suffering from 
chronic diseases.13 However, a few studies on the nur-
sing care of patients with TSCI that use the online 
home nursing care model have been performed.14 

Considering that Lishui city is located in 
a mountainous area with an underdeveloped economy 
and limited health resources, there is no research on 
home nursing care application to patients with TSCI in 
the Lishui area. Therefore, in the present study, the 
effects of the online home nursing care model on the 
dysfunction index, quality of life, and complication- 
incidence in patients with TSCI are explored in order 
to further promote the improvement and perfection of 
the home nursing care model.

Information and Methods
General Subject Information
Eighty patients with TSCI discharged from our hospital 
from January 2015 to January 2018 were included in the 
present study and randomly divided into 2 groups: the 
control group and the observation group (n = 40, each). 
Patients in the control group were given routine discharge 

guidance, while the patients in the observation group were 
given online home nursing care.

Inclusion criteria: (1) patients diagnosed by imaging 
techniques; (2) patients with a clear history of trauma 
and different degrees of sensory, motor, or muscle 
dysfunction; (3) patients who underwent an open 
reduction of fracture and spinal fusion as well as an 
internal fixation and had good spinal stability after the 
operation; (4) patients without complications, such as 
pulmonary or urinary tract infections and pressure 
ulcers, at discharge; and (5) patients who provided 
informed consent. Exclusion criteria: (1) patients with 
heart, liver, or kidney dysfunctions; (2) patients with 
neurological diseases or brain injuries; and (3) patients 
with malignant tumors.

The differences in age, gender, cause and location of 
the injury, Frankel classification, and complication 
between the two groups were not statistically significant 
(Table 1). Furthermore, the differences in the Oswestry 
Disability Index (ODI) scores and the Medical Outcomes 
Study 36-item short-form health survey (MOS SF-36) 
scores between the two groups were not statistically 
significant.

Online Home Nursing Model and Method
Patients in both groups were given routine discharge 
guidance. On the basis of this guidance, the patients in 
the observation group adopted the online home nursing 
care model. Specific measures were as follows: (1) the 
establishment of a database of TSCI patients containing 
diagnoses, admission numbers, Frankel spinal cord 
injury classifications, contact modes, caregiver statuses, 
family economic conditions, community support, com-
plications, changes in the dysfunction index, and qual-
ity-of-life improvements during the follow-up period. 
(2) The establishment of a systematic health education 
process: (A) the patients were educated about the entire 
process of the disease immediately after admission; (B) 
the patients were provided with strengthening guidance 
before discharge. Three days before discharge, the doc-
tor in charge provided ideological education to the main 
caregivers to increase their nursing awareness and 
improve their compliance behavior. The responsible 
nurses trained the patients in relevant skills and pro-
vided video education for both the patients and their 
families, a hands-on demonstration of various factors 
that can lead to urethral obstruction, muscle atrophy, 
joint stiffness, foot drop, or pressure sores, intervention 
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measures, and functional exercise methods, until the 
main caregivers could master and operate the knowledge 
and skills; and (C) the patients attended a follow-up 
after discharge. A hope house and home nursing care 
team consisting of physicians, nurses, rehabilitation 
therapists, psychological consultants, and nutritionists 
were established. One week after discharge, the home 
nursing care team used weekend time to conduct on-site 
rehabilitation nursing guidance at the patients’ homes. 
The outpatient reviews were conducted three months 
later, and each patient underwent a follow-up conducted 
by the community four months later. (3) The establish-
ment of an internet platform utilizing WeChat, a mobile 
client, telephone, Micro-blog, and QQ group. Advisory 
services, such as nursing, medical treatment, prevention, 
and health care, were supplied through multiple chan-
nels in order to provide home medical and nursing 
services and meet the difficult medical treatment needs 
in mountainous areas. The online nursing model com-
prises a WeChat group, public account, microblog, QQ, 
etc., where nurses and doctors regularly push health 

knowledge and answer patients’ questions at any time. 
The WeChat group, QQ, and health knowledge database 
are regularly updated on the public account and micro-
blog. The nurses who collected patient data received 
homogenization training before doing so. ODI and 
MOS SF-36 questionnaires were sent to the present 
study’s patients to fill in, after which they were 
reviewed by the nurses. The patients who were not 
able to fill in the questionnaires were asked by the 
nurses to fill in item by item.

Effectiveness Evaluation Method
The follow-up data were analyzed retrospectively. The 
differences in the patient complication incidence, dys-
function index, and quality of life were compared 
between the two groups at 12 months after discharge. 
The specific data were as follows: (1) complications – 
constipation, joint stiffness, muscle atrophy, foot drop, 
and pressure sores – were assessed following six 
months of nursing after discharge; (2) dysfunction: 
the patients were assessed using the ODI questionnaire 

Table 1 Clinical Data of 80 Patients Enrolled in the Study

Index Control Group (40 Cases) Observation Group (40 Cases) t/X2 P

Age 17~69 (59.1) 23~72 (57.8) 0.61 0.543

Cause of the injury – – 0.00 1.000

Traffic accident injury 19 22 – –
Falling injury 15 13 – –

Heavy object injury 6 5 – –

Gender – – 0.00 1.000

Male 26 28 – –
Female 14 12 – –

Location of the injury – – 0.00 1.000
Cervical segment 15 13 – –

Thoracic segment 19 18 – –

Lumbar segment 6 9 – –

Frankel classification – – 0.00 1.000

A 6 5 – –
B 12 10 – –

C 11 13 – –

D 7 7 – –
E 4 5 – –

Complications – – 0.894 0.465
Primary hypertension 9 6 – –

Diabetes 5 4 – –

Notes: Data were analyzed using statistical software SPSS17.0. Measurement data were expressed as mean ± standard deviation (x ± SD), and compared between the two 
groups using the t-test. Count data were expressed as a (%) rate and compared between groups using the X2 test. P<0.05 was considered statistically significant.
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at admission and 12 months after discharge. The con-
tents included nine aspects (pain intensity, self-care, 
objects lifting, walking, sitting, standing, sleep distur-
bance, social life, and tourism). The item “sexual life” 
was not included. Six options were set for each ques-
tion. The first option scored zero points, and the last 
option scored five points. The higher the score, the 
more serious the dysfunction; (3) quality of life – 
after 12 months of nursing following discharge, the 
patients were assessed via face-to-face consultation. 
The quality of life was assessed using the MOS SF- 
36 questionnaire, which worked with 8 aspects (physi-
cal function, physical role, body pain, general health 
status, vitality, social function, emotional role, and 
mental health). The higher the score, the higher the 
quality of life.

Statistical Analysis
Data were analyzed using the Statistical Package for 
Social Sciences 17.0. Measurement data were expressed 
as the mean ± standard deviation and compared between 
the two groups using the t-test. Count data were expressed 
as a percentage rate and compared between the groups 
using the X2 test. A p value of <0.05 was considered 
statistically significant.

Results
Incidence of Complications in Two 
Groups of Patients
The number of cases of pressure sores, constipation, 
joint stiffness, muscle contracture and foot drop in the 
control group were 11 (27.5%), 6 (15%), 7 (17.5%), 4 
(10%) and 4 (10%), respectively, and the number of 
cases of pressure sores, constipation, joint stiffness, 
muscle contracture and foot drop in the observation 

group were 2 (5%), 1 (2.5%), 1 (2.5%), 0 (0%) and 0 
(0%), respectively. All complications were fewer in the 
observation group than in the control group. The dif-
ferences between the two groups were statistically sig-
nificant (Table 2).

Comparison of ODI Between the Two 
Groups
There was no difference in ODI between the two groups at 
discharge (P>0.05). At the latest follow-up, the ODI was 
significantly lower in the observation group than in the 
control group (22.9 ± 5.0 vs 30.1 ± 4.44). The difference 
between the two groups was statistically significant 
(Table 3).

Comparison of the Quality of Life 
Between the Two Groups
There was no difference in SF-36 between the two groups 
at discharge (P>0.05). At the latest follow-up, the SF-36 
was significantly higher in the observation group than in 
the control group (75.8 ± 6.0 vs 63.2 ± 7.8). The difference 
between the two groups was statistically significant 
(Table 4).

Table 2 Incidence of Complications in Two Groups of Patients

Group Number of Cases Pressure Sores Constipation Joint Stiffness Muscle Contracture Foot Drop

Control group 40 11 6 7 4 4

Observation group 40 2 1 1 0 0

χ2 – 7.44 3.914 5.000 4.211 4.211

P – 0.006 0.048 0.025 0.04 0.04

Notes: Data were analyzed using statistical software SPSS17.0. Measurement data were expressed as mean ± standard deviation (x ± SD), and compared between the two 
groups using the t-test. Count data were expressed as a (%) rate and compared between groups using the X2 test. P<0.05 was considered statistically significant.

Table 3 Comparison of ODI Between the Two Groups

Group Number of Cases ODI

Control group 40 30.1±4.44

Observation group 40 22.9±5.0

t – −6.781

P – 0.000

Notes: Data were analyzed using statistical software SPSS17.0. Measurement data 
were expressed as mean ± standard deviation (x ± SD), and compared between the 
two groups using the t-test. Count data were expressed as a (%) rate and compared 
between groups using the X2 test. P<0.05 was considered statistically significant.
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Discussion
The Online Home Nursing Care Model 
Can Reduce Complication-Incidence in 
Patients with TSCI
Table 2 reveals that the complication-incidence was sig-
nificantly lower in the observation group than in the con-
trol group. It was revealed in interviews with the family 
members that after discharge, the family members of the 
patients in the control group did not have sufficient knowl-
edge of the complications and were not aware of possible 
dangers. The assistance of the caregiver was limited to 
general, daily care, and the patients visited a doctor only in 
the case of not having an alternative. In the observation 
group, the rehabilitation nursing skills continued to be 
carried out after discharge and good compliance behavior 
was formed.

Patients with early symptoms of discomfort were 
able to get help from medical staff through the above- 
mentioned internet platforms as well as receive encour-
agement and mutual assistance from friends at the hope 
house, helping them avoid aggravation caused by their 
conditions. In the current study, several patients with 
TSCI were found to have early-stage reddened, sacro-
coccygeal skin. They took photos of the reddened skin, 
uploaded them via WeChat for consultation, and effec-
tively underwent decompression, thus, avoiding the 
occurrence of pressure sores. During a home nursing 
team visit, it was discovered that one patient had 
a stage II pressure sore on the hip and another patient 
had a stage III pressure sore on the heel. After decom-
pression guidance and a targeted, on-site dressing 
change, both patients were successfully healed.

The Online Home Nursing Care Model 
Can Alleviate Dysfunction in Patients with 
TSCI
Table 3 reveals that the ODI and MOS SF-36 scores 
were significantly lower in the observation group than in 
the control group. The ODI assesses the degree of 
dysfunction in patients with spinal injury based on the 
patients’ pain and self-care, walking, and sitting abilities 
scores.15 MOS SF-36 assesses the patients’ quality of 
life based on social interaction, daily activities, and 
emotions.16 A previous study reveals that disuse syn-
drome might occur when joint dysfunction lasts only 
1–2 months. The study shows that when it lasted over 
6 months, functional exercise had little effect. An occur-
rence of complications, such as joint stiffness, muscle 
atrophy, and foot drop, within 3 months caused obsta-
cles in the next steps of the rehabilitation process.17 In 
the control group, nursing was basically reliant on the 
caregivers. Lacking effective guidance and communica-
tion, patients became lazy in terms of recovery over 
time. The internet is an open platform that is well suited 
for the purpose of gaining information. In the observa-
tion group, the patients could learn rehabilitation skills 
in the group space and from group announcements, 
sharing, videos, pictures, and words, in addition to get-
ting answers to their questions. An early intervention of 
the home nursing team, enabled by friends or patient 
circles sharing their experiences and communicating 
their insights, can help gain a better understanding of 
the needs of patients with TSCI and their families and 
aid the barrier-free transformation of patients’ living 
environments by creating convenient living facilities, 
providing continuous interventions, and strengthening 
the patients’ self-care abilities in daily life, thus alleviat-
ing their dysfunctions.

A previous study also reveals that online home nursing 
care for patients with diabetes could significantly improve 
patients self-management, body mass index, blood glu-
cose, and daily mean blood glucose fluctuation. This 
method has significant advantages compared with conven-
tional diabetes management methods. It is also conducive 
to diabetes control. These results suggest that online home 
nursing care will also have advantages compared with the 
traditional care model.18 The results of this study are 
similar to the results of previous studies.

Table 4 Comparison of the Quality of Life Between the Two 
Groups

Group Number of Cases SF-36

Control group 40 63.2±7.8

Observation group 40 75.8±6.0

t – 8.112

P – 0.000

Notes: Data were analyzed using statistical software SPSS17.0. Measurement data 
were expressed as mean ± standard deviation (x ± SD), and compared between the 
two groups using the t-test. Count data were expressed as a (%) rate and compared 
between groups using the X2 test. P<0.05 was considered statistically significant.
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The Online Home Nursing Care Model 
Can Improve the Quality of Life of 
Patients with TSCI
With the passage of time, the adaptability of patients with TSCI 
to life decreases in the face of physiological changes. In addi-
tion, they are confronted with family dependence, physical 
pain, and economic burdens, all of which may result in psy-
chological problems, such as depression. The network used in 
the online home nursing care model is an open communication 
platform that can effectively break through the restrictions of 
the mountainous region. People’s way of life is greatly affected 
by time and economy and everyone can get a certain amount of 
out-of-hospital knowledge through chatting and consulting. 
For example, the utility characteristics of several auxiliary 
devices can be shared, providing a fast rehabilitation nursing 
service in which continuous rehabilitation guidance can be 
accessed from home. Some social activities of the hope 
house have given the patients positive energy and significantly 
improved their quality of life. This is confirmed by the results 
of the present study.

The significant effect that the online home nursing care 
model has on patients has also been observed in studies on 
other diseases. For example, the nursing satisfaction score 
after discharge was significantly higher in patients who 
had experienced a stroke in the observation group than in 
the control group. Furthermore, anxiety, depression, and 
quality of life scores were significantly better in the obser-
vation group than in the control group. Therefore, we can 
conclude that the online home nursing care model has the 
ability to effectively improve the psychological and phy-
siological status of patients who have experienced 
a stroke, which has a high clinical-popularization value.19

Promotion in the Medical Service Field
Today’s society is situated in the information age. Mobile 
internet encompasses the largest user group of mobile 
instant messaging software in Asia and offers strong inter-
action, low cost, and fast speed. The online home nursing 
care model avoids unnecessary back-and-forth running 
between the hospital and the homes of patients with 
TSCI. It is a part of the “one run at most” reform in the 
medical service field. It not only saves manpower, materi-
als, and financial resources, but also reduces the long-term 
occupancy of hospital beds caused by re-admission, alle-
viates the burdens placed upon society and the patients’ 
families, and meets follow-up rehabilitation needs outside 
the hospital. It also has great social and economic benefits.

Yang et al20 uses the “Internet + ” management service 
model for the treatment of patients with hypertension. The 
service model significantly reduces the systolic blood pres-
sure levels and improves the blood pressure control rates. 
Studies have shown that21 health education based on the 
internet + community model has a significant effect on the 
prevention of osteoporosis. Furthermore,22 based on internet 
+, the health management model’s three-way linkage of the 
hospital, community, and family can increase the patients’ 
self-energy management, reduce disease symptoms, and 
improve patient satisfaction. The region included in the pre-
sent study is located in a mountainous area, meaning that 
when complications occur, patients with limited limb func-
tion cannot seek medical treatment in time. After the applica-
tion of online nursing, patients can consult their issues via the 
internet at any time, reducing complication occurrence.

Thinking and Limitations
The city included in the present study is located in 
a mountainous area with an underdeveloped economy, causing 
a long course of affliction for patients with TSCI. Different 
environments and the level of the support from the patients’ 
families will inevitably affect rehabilitation effectiveness. At 
present, the technical strength of community health service 
centers is low, and tertiary and community hospitals do not 
achieve seamless docking. Thus, they cannot provide high- 
quality specialized nursing. Third-level hospitals have insuffi-
cient medical and nursing manpower to arrange full-time 
online questions and answers. Furthermore, they lack long- 
term service. The psychological aspects of the patients were 
not assessed and intervened in this study. However, it is 
a possible direction for further research. No psychological 
evaluation was conducted in this study.

Ethics Approval and Consent to 
Participate
All the authors confirm this study was conducted with 
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required. Written informed consent was obtained from all 
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declaration of Helsinki.
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