
Int J Clin Exp Med 2019;12(3):2642-2650
www.ijcem.com /ISSN:1940-5901/IJCEM0087955

Original Article
Application value of evidence-based nursing and its  
effect on functional recovery and complications  
in patients with spinal fracture

Lan Wei1, Kaixuan Lu1, Ning Zhao1, Xinru Liu1, Lili Chen1, Wei Mei2*

1Department of Nursing, Zhengzhou Orthopaedics Hospital, Zhengzhou, Henan, China; 2Deputy Dean of Business, 
Zhengzhou Orthopaedics Hospital, Zhengzhou, Henan, China

Received November 6, 2018; Accepted December 12, 2018; Epub March 15, 2019; Published March 30, 2019

Abstract: Objective: To explore the application value of evidence-based nursing model and its impact on functional 
recovery and complications in patients with spinal fractures and to provide a better-quality nursing model for clinical 
treatment. Methods: A total of 150 patients with spinal fractures who underwent orthopedic surgery were retro-
spectively analyzed. 70 Patients were treated with routine nursing methods (control group), while 80 patients were 
treated with evidence-based nursing in addition to routine nursing (observation group). The Self-rating Depression 
Scale (SDS), Self-rating Anxiety Scale (SAS) and Oswestry Dysfunction Index (ODI) scores of the two groups were 
measured. The total incidence of complications and the quality of life (QOL) questionnaire score were recorded. 
Results: The decrease of SAS and SDS scale scores in the observation group after evidence-based nursing was 
significantly higher than that in the control group (P<0.05). After evidence-based nursing, the decrease in ODI index 
in the observation group was significantly higher than that in the control group (P<0.05). The QOL scores of the two 
groups significantly improved after nursing care (P<0.05), with the QOL score of the observation group being signifi-
cantly higher than that of the control group (P<0.05). There was a statistically significant difference in the overall 
incidence of complications between the two groups (X2=2.237, P=0.025). The degree of patient satisfaction of the 
observation group was significantly higher than that of the control group (P<0.05). Conclusion: The evidence-based 
nursing model can accelerate the functional recovery of patients with spinal fractures, reduce the incidence of com-
plications, effectively prevent negative emotions, and improve the quality of life of patients.

Keywords: Evidence-based nursing, spinal fracture, self-rating anxiety scale, self-rating depression scale, quality 
of life 

Introduction

Spinal fracture, a common trauma requiring 
orthopedic surgery, is mainly caused by indirect 
external force and the injury occurs most pre-
dominantly in the thoracolumbar region [1]. 
Spinal fractures account for 5% to 6% of frac-
tures, with reports of a gradually increasing 
trend in the incidence rate and more commonly 
occurring in young adult men [2, 3]. The clinical 
manifestations of spinal fractures include pain, 
spinal deformity, combined spinal cord injury, 
etc., which can cause paralysis and may even 
be life-threatening [4]. Currently, surgical treat-
ment is the most common and effective clinical 
method for the treatment of spinal fractures. 
Because of the slow recovery after surgery for 
patients with spinal fractures, improper nursing 

care can lead to prolonged recovery time and 
various complications [1]. Therefore, the pres-
ent study aimed to adopt an effective nursing 
model to provide patients with comprehensive 
care to meet their treatment needs.

Evidence-based nursing, also known as empiri-
cal nursing, refers to the process of careful, 
clear, and wisely combining scientific research 
conclusions with clinical experience and patient 
wishes in the process of planning nursing acti- 
vities to obtain evidence as a basis for clinical 
nursing decision-making [5, 6]. The Canadian 
scholar Guyatt first used the term “evidence-
based medicine” to refer to the continuous 
improvement and organization of evidence-
based medical terminology; however, evidence-
based medicine is not limited to the field of 
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medicine but also forms a new evidence-based 
decision-making concept in the field of nursing. 
[7]. Evidence-based nursing is a concept of 
nursing that is produced under the influence of 
evidence-based medicine. In recent years, the 
concept of evidence-based nursing has gradu-
ally gained prominence in the field of nursing. 
Evidence-based nursing has provided the em- 
pirical basis for clinical nursing decisions re- 
garding pressure sores [8]. In another study, 
evidence-based nursing practice successfully 
explored the best management method for 
chest pain.

Therefore, in order to improve the therapeutic 
effect and quality of life for patients, this study 
used evidence-based nursing to assess its 
influence and clinical value on functional recov-
ery and complications of patients with spinal 
fracture.

Materials and methods

A total of 150 patients with spinal fractures 
who underwent orthopedic surgery between 
April 2014 and October 2017 were included in 
this retrospective analysis. The patients were 
divided into control and observation groups 
according to the nursing methods. Among 
them, there were 70 patients in the control 
group, including 48 males and 22 females 
ranging in age from 35 to 70 years with an aver-
age age of 48.84±5.62 years, while the obser-
vation group contained 80 patients, including 
61 males and 19 females ranging in age from 
40 to 72 years with an average age of 50.15± 
6.22 years. The control group patients received 
routine nursing methods, while the observation 
group patients received evidence-based nurs-
ing care based on routine nursing. This study 
was approved by the medical ethics committee 
of the hospital.

Inclusion and exclusion criteria

Inclusion criteria: (1) complete patient clinical 
data. (2) Patients diagnosed with a spinal frac-
ture by relevant auxiliary examination. (3) Pa- 
tients with no mental disorder. (4) Patients and 
their family who agreed and signed the informed 
consent form. 

Exclusion criteria: (1) Patients with poor physi-
cal fitness who could not tolerate surgery. (2) 
Patients with contraindications to anesthesia. 
(3) Patients with other locomotor diseases. (4) 

Issues with patient hearing, visual acuity, and 
language communication.

Methods

Patients in the control group received routine 
nursing interventions, including: (1) close moni-
toring of the vital signs and fracture complica-
tions and administration of oxygen inhalation 
and infusion according to the doctor’s advice. 
(2) Instructing the patients to use a hard bed 
and to undergo complete bed rest for 4-6 
weeks. (3) Closely observing the patient’s color 
and symptoms and the amount of fluid drain-
age. (4) Instructing the patients to breathe 
effectively and to cough up phlegm, encourag-
ing them to breathe autonomously, and provid-
ing atomized inhalation devices if necessary. 
(5) Keeping the sheets and bedding clean, 
changing wet bedding in a timely manner,  
and taking good care in the morning and eve-
ning. (6) Instructing patients to actively cooper-
ate with post-rehabilitation treatment and to 
maintain an optimistic attitude regarding 
treatment.

The observation group received evidence-ba- 
sed nursing interventions based on routine 
nursing. The prerequisites for evidence-based 
nursing interventions were: (1) A special evi-
dence-based nursing team with experienced 
head nurses as group leaders of 4-8 nursing 
staff to perform comprehensive nursing. (2) 
The nursing team provided support for evi-
dence-based problems based on their own 
work experience and existing research results 
and formulated corresponding nursing plans 
according to the actual situation of patients. (3) 
The main evidence-based problems included 
psychological intervention and pressure ulcer, 
and urinary tract infection, and lower limb vein 
thrombosis care.

The adopted nursing plans were as follows: (1) 
Psychological nursing: The patients could not 
bear burden of the severe consequences of  
spinal fracture, such as physical inconvenience 
and paraplegia, and often experienced nega-
tive emotions such as anxiety, depression, irri-
tability, and sorrow. In severe cases, patients 
considered giving up treatment. In order to pre-
vent patients from experiencing the above neg-
ative emotions, the nurses took the initiative  
to care for the patients, encouraging them to 
maintain a healthy mentality to face the dis-
ease, recount previous cases of successful sur-
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gery, and help patients establish confidence in 
their treatment. At the same time, the patients 
were provided assistance with tasks of every-
day living. Fracture patients often cannot com-
plete basic daily tasks by themselves because 
of the restricted movement; therefore, nursing 
staff should help them to take medicine, eat, 
drink water, etc., so that the patients feel taken 
care of. For patients worried about their prog-
nosis, nurses should provide relevant knowl-
edge and assurance that rehabilitation therapy 
will be of great help to the prognosis of the dis-
ease. (2) Nursing of pressure ulcer: Patients 
with spinal fractures are prone to neurological 
damage, which leads to somatosensory dys-
function and requires long-term complete bed 
rest, which can lead to development of pres-
sure sores if the nursing is not appropriate.  
As the most common complication in patients 
with spinal fracture, pressure ulcers can be 
painful and reduce the quality of nursing. In this 
regard, the nursing staff should regularly turn 
patients who cannot turn on their own and also 
ask their family members to actively partici-
pate; the nursing staff should pay close atten-
tion to observe the temperature and color of 
the patient’s stressed skin, and provide appro-
priate local massage to promote blood circula-
tion; timely replace wet bedding to keep the 
bedding dry and clean; place softer pillows on 
the stressed areas to reduce local stress and  
friction; and instruct patients to eat high-pro-
tein and high-calorie foods. For patients with 
pressure ulcers, 75% alcohol can be used for 
local application and infrared light for irradiat-
ing the pressure sores; the skin should be kept 
dry. (3) Nursing care for urinary tract infections: 
Patients who have been in bed for a long time 
require catheterization and prolonged indwell-
ing catheterization may cause urinary tract 
infections. Therefore, patients should be en- 
couraged to drink sufficient water and the pH  
of the urine should be closely monitored, ure-
thra care should be performed twice daily, and 
the catheter should be replaced regularly to 
prevent urinary tract infection. (4) Nursing of 
deep vein thrombosis of the lower limbs: Long-
term bed rest, combined with sensory motor 
dysfunction caused by neurological damage, 
increases the incidence of venous thrombosis. 
Patients should be instructed to wear elastic 
pants and should be encouraged to perform  
leg lifts and knee flexions. For patients who 

cannot perform these tasks independently, 
family members can be provide assistance; 
and patients can be provided appropriate am- 
ounts of anticoagulant drugs according to the 
doctor’s recommendations.

Observation index

Main observation indicators: The Self-rating 
Depression Scale (SDS), Self-rating Anxiety 
Scale (SAS), and Oswestry Dysfunction Index 
(ODI) scores were recorded 6 months before 
and after care for the two groups. The scores  
of the Self-rating Depression Scale (SDS) and 
Self-rating Anxiety Scale (SAS) are 100 points. 
The Self-Rating Depression Scale (SDS) is a 
20-item self-report questionnaire that is widely 
used as a screening tool, covering affective, 
psychological and somatic symptoms associat-
ed with depression. The questionnaire takes 
about 10 minutes to complete, and items are 
framed in terms of positive and negative state-
ments. It can be effectively used in a variety  
of settings, including primary care, psychiatric, 
drug trials and various research situations. The 
scores provide indicative ranges for depres- 
sion severity that can be useful for clinical and 
research purposes.The scale also provides a 
simple tool for monitoring changes in depres-
sion severity over time in research studies.  
The Self-rating Anxiety Scale (SAS) is a 20- 
item self-report assessment device built to 
measure anxiety levels, based on scoring in 4  
groups of manifestations: cognitive, autonom-
ic, motor and central nervous system symp-
toms. Answering the statements a person sh- 
ould indicate how much each statement applies 
to him or her within a period of one or two 
weeks prior to taking the test. Each question is 
scored on a Likert-type scale of 1-4 (based on 
these replies: “a little of the time,” “some of the 
time,” “good part of the time,” “most of the 
time”). Some questions are negatively worded 
to avoid the problem of set response. Overall 
assessment is done by total score. The higher 
the score.The more serious the anxiety and 
depression of the patients; Oswestry Dysfunc- 
tion Index value is 0 to 50 points, ODI index = 
score/total score X100%, the total score is 
0-100 points, the higher the ODI index, the 
worse the patient’s spine function, and the  
follow-up after 6 months is by phone or The 
patient’s outpatient review is evaluated for 



evidence-based nursing and spinal fracture

2645	 Int J Clin Exp Med 2019;12(3):2642-2650

each score. The total incidence of complica-
tions such as pressure sores, urinary tract 
infections, and deep venous thrombosis of  
the lower extremities were also recorded.

Secondary observation indicators: The quality 
of life (QOL) questionnaire, hospitalization time, 
and medical expenses of the two groups were 
recorded and compared. There were three lev-
els of nursing satisfaction scores: very satis-
fied, satisfied, and not satisfied; Percent satis-
faction = (very satisfied number + satisfied 
number)/total number * 100%.

Statistical analysis

In this study, the collected data were statisti-
cally analyzed using IBM SPSS Statistics for 
Windows, version 20.0 and the data and figures 
were plotted using GraphPad Prism 7, in which 
the count data were expressed as “rate (%)” 
and were analyzed by chi-square tests. The 
measurement data were expressed as mean ± 
standard deviation (means ± SD) and were ana-

that in the control group (P<0.05), as shown in 
Table 2 and Figure 1.

Changes in ODI and QOL scores in patients 
before and after treatment

Analysis of the ODI questionnaires of the two 
groups of patients revealed no significant dif-
ference in the ODI score before nursing betwe- 
en the observation and control groups (P> 
0.05). After evidence-based nursing, the de- 
crease in the ODI score in the observation 
group was significantly higher than that in the 
control group (P<0.05), and compared with the 
pre-nursing values, the ODI scores of the two 
groups after nursing decreased significantly 
(P<0.05). Comparison of the QOL scores of the 
two groups before and after nursing revealed 
no difference in the QOL score between the  
two groups before nursing (P>0.05). After nurs-
ing, the QOL score of the two groups was sig- 
nificantly improved (P<0.05) and the QOL score 
of the observation group treated with evidence-
based nursing was significantly higher than 

Table 1. Comparisons of clinical data [n (%)]

Factor Control group 
(n=70)

Observation 
group (n=80)

t/X2 
value

P 
value

Sex 1.108 0.293
    Man 48 (68.57) 61 (76.25)
    Woman 22 (31.43) 19 (23.75)
Age (years) 48.84±5.62 50.15±6.22 1.346 0.180
BMI (kg/m2) 22.84±2.15 23.15±1.84 0.952 0.343
Smoking history 2.013 0.156
    Yes 50 (71.43) 65 (81.25)
    No 20 (28.57) 15 (18.75)
History of alcoholism 0.741 0.390
    Yes 15 (21.43) 22 (27.50)
    No 55 (78.57) 58 (72.50)
History of hypertension 0.325 0.569
    Yes 40 (57.14) 42 (52.50)
    No 30 (42.86) 38 (47.50)
Diabetes history 1.241 0.265
    Yes 33 (47.14) 45 (56.25)
    No 37 (52.86) 35 (43.75)
Domicile 0.608 0.436
    Village 22 (31.43) 30 (37.50)
    City 48 (68.57) 50 (62.50)
Degree of education 1.075 0.300
    >Senior middle school 37 (52.86) 49 (61.25)
    ≤Senior middle school 33 (47.14) 31 (38.75)

lyzed by t-tests. A statistically sig-
nificant difference was defined as 
P<0.05.

Results

Clinical data analysis of two 
groups of patients

There was no statistical differ-
ence in the clinical data of the 
observation and control groups 
(P>0.05), as shown in Table 1.

SAS and SDS scale scores be-
fore and after nursing

Comparison of the SAS and  
SDS scale scores of the two 
groups of patients showed no sig-
nificant difference in scores 
between the observation and 
control groups before nursing 
(P>0.05). After nursing, the 
scores in both groups were sig-
nificantly lower than those be- 
fore the nursing (P<0.05) and  
the decrease in SAS and SDS 
scale scores in the observation 
group after evidence-based nurs-
ing was significantly higher than 
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that of the control group (P<0.05) (Table 3 and 
Figure 2).

Incidence of postoperative complications 

The incidence of pressure sores, urinary tract 
infections and deep venous thrombosis of the 
lower extremities were compared between the 
two groups. In the observation group, four pa- 
tients had pressure ulcers, six patients had uri-
nary tract infections, and one patient had deep 
venous thrombosis of the lower extremities. In 
the control group, eight patients had pressure 
ulcers, nine patients had urinary tract infec-
tions, and three patients had deep venous 
thrombosis of the lower extremities. There was 
a statistically significant difference in the over-
all incidence of complications between the two 
groups (X2=2.237, P=0.025) (Table 4).

Satisfaction, hospitalization time, and medical 
expenses 

Comparison of the nursing satisfaction forms 
filled out by the two groups of patients revealed 
a significantly higher degree of patient satisfac-
tion in the observation group compared to that 
of the control group (P<0.05). The hospitaliza-
tion time of the observation group was signifi-
cantly lower than that of the control group, 
(P<0.05). The medical expenses of the obser-
vation group were also significantly lower than 
the control group (P<0.05) (Tables 5 and 6).

Discussion

As one of the most common types of fractures 
in clinical practice, spinal fractures in the thora-

Table 2. SAS and SDS scores before and after nursing care

Group
SAS score SDS score

Before nursing care After nursing care Before nursing care After nursing care
Control group (n=70) 52.85±4.95 32.64±3.59* 52.92±5.35 30.66±4.10*

Observation group (n=80) 51.92±5.32 20.95±3.38* 53.18±5.22 19.64±4.34*

t value 1.103 20.528 0.301 15.919
P value 0.272 0.000 0.764 0.000
Note: *Statistical difference between before and after nursing (P<0.05).

Figure 1. SAS and SDS scores. A. There was no dif-
ference in SAS scores between groups before and 
after nursing. The SAS scores of the two groups after 
nursing were significantly lower than those before 
nursing and the decrease in the control group was 
significantly lower than that of the observation group. 
*Significant differences between groups (P<0.05). 
B. There was no difference in SDS score between 

the two groups before nursing. The SDS scores of 
the two groups after nursing were significantly lower 
than those before nursing and the decrease in the 
control group was significantly lower than that of the 
observation group. *Significant differences between 
groups (P<0.05).
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columbar segment are mostly seen with high 
incidence and acute conditions; severe cases 
can cause paraplegia and may be life-threaten-
ing [9, 10]. The main causes of clinical spinal 
fractures include external shocks such as car 
accidents, high-altitude falls, and earthquake 
crushing, as well as pathological causes such 
as osteoporosis in the elderly and tumor bone 
metastasis. Studies have shown that, with the 
rapid development of social industry, agricul-
ture, and transportation hubs, and the rapid 
increase in the size of the elderly population, 
patients with spinal fracture show an increas-
ing trend of being closer in age to the aged 
group than the young adults [11, 12].

At present, with the development of spine bio-
mechanics and medical imaging technology, 
the most common treatment for patients with 
spinal fractures is surgical treatment, and the 
success rate and prognosis of patients after 
surgery has greatly improved [13]. Although 
surgical treatment can improve the disease, pa- 
tients may experience negative emotions such 
as anxiety and depression due to the pain of 
the disease, the occurrence of postoperative 
complications, the inability to move freely, and 
the high cost of treatment during treatment 
[14, 15]. This further prolongs the treatment 
time, increases medical expenses, and reduc-
es patient quality of life. Clinical nursing staff 
have found that routine nursing measures can 
no longer meet the needs of patients; there-
fore, this study explored a new model of nursing 
to provide reference to the clinical staff [16]. In 
the present study, the patient interventions 
were based on evidence-based nursing inter-

Table 3. Changes in patient ODI and QOL scores before and after nursing care

Group
ODI score QOL score

Before nursing care After nursing care Before nursing care After nursing care
Control group (n=70) 32.11±3.84 19.38±3.05* 4.83±1.62 7.32±1.43*

Observation group (n=80) 31.88±3.79 16.22±3.62* 4.69±1.88 8.96±1.29*

t value 0.369 5.736 0.485 7.384
P value 0.713 0.000 0.628 0.000
Note: *Statistical difference between before and after nursing (P<0.05).

Figure 2. ODI and QOL scores. A. There was no dif-
ference in ODI score between the two groups before 
and after nursing. After nursing, the ODI score of the 
two groups was significantly lower than that before 
nursing and the decrease in the control group was 
significantly lower than that of the observation group. 
*Significant differences between groups (P<0.05). 

B. There was no difference in QOL score between the 
two groups before nursing. The QOL scores of the two 
groups decreased and increased significantly after 
nursing and the increase in the control group was 
significantly lower than that of the observation group. 
*Significant difference between groups (P<0.05).
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ventions based on routine nursing measures. 
Since the first use of the concept of evidence-
based medicine, evidence-based medicine has 
gradually been applied to various health sci-
ence fields and is a concept of care resulting 
from the influence of evidence-based medicine 
[17].

The main definition of evidence-based nursing 
is to take scientific research as evidence to pro-
pose questions, seek empirical evidence, and 
implement the best nursing methods accord- 
ing to the actual patient situation [18]. Its core 
points include: the available and the most suit-
able basis for nursing research, the clinical ex- 
perience and technical ability of nursing st- 
aff, and the actual situation and desire of pa- 
tients [19]. Therefore, this study explored the 
impact of evidence-based nursing on the recov-
ery and complications of patients with spinal 
fractures and also assessed its application va- 
lue to provide a reference for clinical treat- 
ment.

In this study, the patients were divided into 
observation and control groups. Patients in the 
observation group, which were provided evi-
dence-based nursing, had significantly lower 
SAS and SDS scale scores than patients in the 
control group during the treatment process. 
Zhao also showed that evidence-based nursing 

medical staff themselves did not transmit neg-
ative energy to the patient because they main-
tained a positive attitude [21, 22]. We also 
compared the ODI and QOL scores of the two 
groups of patients. The results showed im- 
proved scores for both after evidence-based 
nursing compared to those in the control group. 
Previous studies have shown a significant effect 
on functional recovery and quality of life of 
patients with rib fractures by improving ODI and 
QOL scores [23, 24]. In the present study, evi-
dence-based nursing also had a significant 
effect on the care of patients with spinal frac-
tures. In addition, we also compared the post-
operative complications, hospitalization time, 
medical expenses, and nursing satisfaction of 
the two groups, finding that the incidence of 
complications in the observation group was sig-
nificantly lower than that in the control group. In 
addition, the hospitalization time of patients 
was significantly shorter than that of the control 
group; the medical expenses of the observation 
group were significantly lower than that of the 
control group and the degree of satisfaction of 
the observation group was significantly higher 
than that of the control group. The main reason 
for this finding may be that patients with spinal 
fractures require long-term bed rest, which may 
lead to complications such as pressure sores, 
urinary tract infections, and deep vein thrombo-
sis of the lower extremities, thus aggravating 

Table 4. Total incidence of post-nursing complications in both groups

Group Pressure sore Urinary system 
infection

Deep venous thrombosis 
of lower extremity Amount to X2 P

Control group (n=70) 8 (11.43) 9 (12.86) 3 (4.29) 20 (28.58) 2.237 0.025
Observation group (n=80) 4 (5.00) 6 (7.50) 1 (1.25) 11 (13.75)

Table 5. Nursing satisfaction in the patient groups

Group Very satisfied Satisfied Same as X2 

value
P 

value
Control group (n=70) 15 (21.43) 39 (55.71) 16 (22.86) 2.143 0.032
Observation group (n=80) 42 (52.50) 30 (37.50) 8 (10.00)

Table 6. Comparisons of hospitalization times and medical expenses 
between two groups

Group Length of stay (d) Hospitalization costs  
(thousand yuan RMB)

Control group (n=70) 9.45±3.24  28.4±0.9
Observation group (n=80) 15.74±3.89 33.9±1.9
t value 10.395 21.888
P value 0.000 0.000

can effectively improve 
anxiety and depression of 
patients with fractures 
[20]. In the present study, 
we observed a significant 
improvement in anxiety 
and depression caused 
by the treatment of 
patients with spinal fr- 
actures based on eviden- 
ce-based nursing. The 
main methods of nursing 
were as follows: appeas-
ing the patient’s mood, 
meeting the patient’s psy-
chological needs, and di- 
stracting the patient. The 
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the condition and lengthening the course of the 
disease [25]. A lengthened disease course also 
increases the treatment cost, which leads to 
decreased nursing satisfaction. Therefore, the 
development of evidence-based nursing mod-
els not only meets the postoperative nursing 
needs of patients but also greatly reduces  
the incidence of complications, saves medical 
costs and treatment time for patients, and 
improves nursing satisfaction.

However, this study has some limitations. Be- 
cause of the small number of patients in this 
trial, it is not clear whether bias exists; in addi-
tion, no long-term follow-up was conducted. We 
hope to increase our sample size in future stud-
ies and perform follow-up to understand patient 
conditions.

In summary, the evidence-based nursing mo- 
del can accelerate the functional recovery of 
patients with spinal fractures, reduce the inci-
dence of complications, effectively prevent ne- 
gative emotions, improve the quality of life of 
patients, and save patient treatment time and 
expense. Secondly, the development of evi-
dence-based nursing model improves nursing 
work procedures and the teamwork awareness 
of the nursing staff. This model of care has cli- 
nical value and can be widely applied to clini- 
cal practice.
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