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Abstract: Objective: The aim of this study was to analyze stepped rehabilitation nursing’s ability to improve recov-
ery from minimally invasive surgery and to examine the application of long-term activity function in patients with 
intervertebral disc herniation. Methods: A total of 124 patients with intervertebral disc herniation were collected 
as research subjects, including 74 males and 50 females. All patients were randomly divided into the research 
group (n=62), using stepped nursing intervention, and the control group (n=62), using routine nursing intervention, 
according to the random number table method. Rehabilitation and pain conditions, before and 5 days after the 
operation, were observed. Lumbar vertebra conditions were evaluated by JOA, Oswestry dysfunction indexes, and 
straight leg elevation tests. All patients were followed-up for one year. After one year, the patients were asked to 
return to the hospital for reviews. JOA, Oswestry dysfunction indexes, and straight leg elevation tests were used to 
evaluate the activity function of the two groups. Results: The rehabilitation rate of the research group was 96.77%, 
significantly higher than that of the control group (85.48%) (P=0.027). There were no significant differences in VAS, 
JOA, Oswestry dysfunction indexes, and straight leg elevation tests between the two groups before treatment (P > 
0.050). After treatment, VAS scores and Oswestry dysfunction indexes of the research group were significantly lower 
than those of the control group (P < 0.001). JOA and excellent rates of straight leg elevation tests were significantly 
higher than those of the control group (P < 0.001). There were no significant differences in JOA, Oswestry dysfunc-
tion indexes, and excellent rates of straight leg elevation tests between the two groups in prognosis for 1 year (P > 
0.050). Conclusion: Stepped nursing can effectively improve the effects of minimally invasive surgery for patients, 
displaying a better guarantee for patients with long-term activity ability.

Keywords: Stepped nursing, intervertebral disc herniation, minimally invasive surgery, Oswestry dysfunction index

Introduction

Intervertebral disc herniation is a very common 
spinal disease. The main cause of the disease 
is degenerative lesions that occur in each com-
ponent of the intervertebral disc (fibrous ring, 
weak plate, and medullary ring). Tissue rup- 
ture and protrusion of the intervertebral disc 
occur under the action of external factors, com-
pressing the peripheral nerve tissue [1, 2]. 
Intervertebral disc herniation is common in mi- 
ddle-aged and elderly people. In recent years, 
however, continuous studies have shown that 
incidence of intervertebral disc herniation has 
displayed a more and more obvious younger 
trend [3, 4]. The main symptoms of interverte-
bral disc herniation are local pain. Serious 

patients have illegal actions and scoliosis, 
which seriously affect normal life activity [5, 6]. 
At present, there are no effective drugs to cure 
the intervertebral disc herniation, totally. Thus, 
the main treatment in clinic is minimally inva-
sive surgery under an intervertebral foramen 
microscope [7]. The problem of nerve root com-
pression can be resolved and pain symptoms of 
patients can be improved, with less trauma, 
using minimally invasive surgery. However, after 
minimally invasive surgery, there is usually a 
long and uncertain recovery cycle until com-
plete recovery. According to some surveys, the 
average recovery cycle after minimally invasive 
surgery for intervertebral disc herniation is 
about 7 months [8, 9].
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Therefore, to improve the therapeutic effects of 
minimally invasive surgery and shorten the 
recovery cycle of patients, nursing intervention 
must play a decisive role in the perioperative 
period. Stepped nursing is a kind of nursing 
mode that carries out different nursing mea-
sures for patients according to the rehabilita-
tion process of patients. In recent years, more 
and more studies have proven that stepped 
nursing plays an extremely important role in 
improving curative effects and shortening the 
rehabilitation cycle [10-13]. At present, for mini-
mally invasive surgery of intervertebral disc 
herniation, the application value of step nurs-
ing is lacking in relevant literature support. 
Therefore, it was assumed that the application 
of stepped nursing for treatment of patients 
with intervertebral disc herniation can also ach- 
ieve better application effects. Experimental 
analysis was carried out to verify this assump-
tion, aiming to provide reliable reference and 
guidance for future clinical treatment of pa- 
tients with intervertebral disc herniation.

Materials and methods

Patient information

A total of 124 patients with intervertebral disc 
herniation were collected as research subjects, 
including 74 males and 50 females, aged 34-70 
years, with an average age of (61.88±9.07) 
years. All patients were randomly divided into 
the research group (n=62), using step nursing 
intervention, and the control group (n=62), 
using routine nursing intervention, according to 
the random number table method. The experi-
ment was approved by the Ethics Committee of 
First People’s Hospital of Pinghu City and all 
subjects provided informed consent.

Inclusion and exclusion criteria

Inclusion criteria: Patients accorded with the 
clinical manifestations of intervertebral disc 
herniation, such as backache and numbness of 
lower limbs [14]; Diagnosis of intervertebral 
disc herniation confirmed by MRI examinations; 
Disease course was more than 3 months and 
conservative treatment had no significant 
effects and surgical treatment was adopted; 
Patients had no operative contraindication, 
agreed to cooperate with the arrangement of 
medical staff in the hospital, and had complete 
case data.

Exclusion criteria: Combined with tumors; 
Combined with cardio cerebrovascular diseas-
es; Organ failure; Liver and kidney dysfunction; 
Coagulation dysfunction; Mental disorders; 
Pregnant and lactating women; Combined with 
lumbar spinal tuberculosis, peripheral neuritis, 
and peripheral bone hyperplasia.

Methods

Routine nursing methods in the control group: 
The medical staff taught patients about inter-
vertebral disc herniation, answered patient 
questions about the disease, gave simple psy-
chological counseling to patients, and taught 
and assisted patients to complete rehabilita-
tion training, such as lumbar back exercises 
and limb elevation. In the study group, based 
on routine nursing in the control group, stepped 
nursing was added. It was divided into three 
stages. Stage 1: The first stage was to explain 
the physiological structure and surgical site of 
the intervertebral disc, using picture teaching, 
before the operation. Also, the aim was to teach 
the patients what kind of daily physiological 
posture could help them to recover. Mental 
states of the patients were evaluated. Psy- 
chological intervention was strengthened and 
negative emotions of the patients were reduc- 
ed; Stage 2: After waking up after surgery, the 
medical staff guided and assisted patients to 
complete straight leg raising training, ankle 
pump training, and quadriceps femoris equal 
length training, completing as many training 
contents as possible without increasing pain. 
On the second day after the operation, the 
patient was given a waistband and was assist-
ed with standing and walking simply. Pain con-
ditions were assessed and reported to the 
chief doctor in a timely manner. On the third day 
after the operation, the daily training of stand-
ing and walking was increased and patients 
were taught to avoid harmful postures and hab-
its that might affect the injured area in life 
activity after discharge; Stage 3: The medical 
staff answered difficult questions for patients 
after discharge by establishing patient commu-
nication group or online services platforms. 
Rehabilitation of lumbar spine function was 
evaluated in the process of patient suture 
removal. Rehabilitation training content, after 
discharge, was guided according to evaluation 
results. Patients were required to return to the 
hospital regularly for reviews and attention was 
paid to the prognosis of their intervertebral 
discs.
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Observation indexes

Rehabilitation conditions: According to [15], 
clinical symptoms that disappeared completely 
and did not affect normal daily activities were 
judged as excellent. Clinical symptoms that 
improved significantly (normal daily activities 
could be carried out and the pain feeling oc- 
curred after overwork or weight-bearing) were 
judged as good. Clinical symptoms that did not 
improve significantly were judged as poor. 
Rehabilitation rate = (judged excellent + judged 
good)/total number of cases * 100%. All pa- 
tients were investigated before discharge.

Pain conditions: Visual analogue scale (VAS) 
[16] was used as the criterion, with a full score 
of 10. Higher scores indicate more severe pain. 
Patients were evaluated before and 5 days 
after the operation. 

Lumbar spine conditions: JOA [17], Oswestry 
dysfunction indexes [18], and straight leg ele-
vation tests [19] were used as criteria for judg-
ing the lumbar spine. JOA had a full score of 29. 
The higher the score, the better the recovery. 
Oswestry dysfunction index was divided into 10 
survey items. Each item was divided into 1-5 
points, with a full score of 50 points. Oswestry 
dysfunction index = score results/50 * 100%, 
the larger the result, the more serious the dys-
function. Straight leg elevation angle > 70 
degrees with no abnormal sensation of mus-
cles and skin was judged as excellent. Straight 
leg elevation angle ≥ 70 degrees with muscle 
soreness was judged as good. Straight leg ele-
vation angle < 70 degrees with obvious pain 
was judged as poor. Excellent rate of lumbar 
spine = (judged as excellent + judged as good)/
the total number of cases * 100%. All patients 
were followed up for one year. After one year, 
the patients were asked to return to the hospi-
tal for reviews. JOA, Oswestry dysfunction 
indexes, and straight leg elevation tests were 
used to evaluate the activity function of the two 
groups.

Statistical methods

SPSS 24.0 statistical software (Shanghai 
Yuchuang Network Technology Co., Ltd.) was 
used to analyze and process data. All results 
were checked by GraphPad Prism 8 (Shenzhen 
Tianruiqi Software Co., Ltd.). Count data, such 
as rehabilitation rates and Oswestry dysfunc-

tion indexes, are expressed in the form of rat- 
es. Chi-squared test was used for compa- 
risons between the two groups. Measurement 
data, such as VAS and JOA, are expressed in 
the form of mean ± standard deviation. More- 
over, t-test was used for comparisons between 
the two groups. P < 0.050 indicates statistical 
significance.

Results

No differences in general data between the 
two groups

There were no significant differences in age, 
weight, BMI, erythrocyte, leukocyte, platelet, 
course of disease, sex, location, smoking hab-
its, drinking habits, exercise habits, and resi-
dential areas between the two groups (P > 
0.050). It was proven that there was compara-
bility between the two groups (Table 1).

Rehabilitation rates higher than the control 
group

In the research group, 79.03% (49 cases) were 
excellent, 17.74% (11 cases) were good, and 
3.23% (2 cases) were bad. In the control group, 
64.52% (40 cases) were excellent, 20.97% (13 
cases) were good, and 14.52% (9 cases) were 
bad. Comparing the two groups, the rehabilita-
tion rate of the research group was 96.77%, 
significantly higher than that of the control 
group (85.48%) (P=0.027) (Table 2).

VAS scores of the two groups, after treatment, 
significantly lower than those before treatment 

There were no significant differences in VAS 
scores between the two groups before treat-
ment (P > 0.050). After treatment, the VAS 
score (0.73±0.54) of the research group was 
significantly lower than that of the control gro- 
up (1.68±0.84) (P < 0.001). VAS scores of the 
two groups, after treatment, were significantly 
lower than those before treatment (P < 0.001) 
(Figure 1).

JOA scores, Oswestry dysfunction indexes, 
straight leg elevation tests, and lumbar spine 
conditions between the two groups signifi-
cantly different

There were no significant differences in JOA 
scores, Oswestry dysfunction indexes, and st- 
raight leg elevation tests before treatment (P > 
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Table 1. Comparison of clinical data [n (%)]
Study group 

(n=62)
Control group 

(n=62) t or X2 P

Age 60.78±9.85 61.15±9.51 0.213 0.832
Body weight (KG) 68.33±16.67 69.52±15.96 0.406 0.685
BMI 20.69±5.71 20.84±6.01 0.143 0.887
Red blood cell (×1012/L) 4.07±6.18 4.12±6.05 0.046 0.964
White blood cell (×109/L) 12.62±4.16 13.08±4.75 0.574 0.567
Platelet (×109/L) 214.68±50.21 227.14±52.72 1.348 0.180
Course of disease (month) 4.05±0.86 4.11±0.94 0.371 0.711
Gender 0.536 0.464
    Male 35 (56.45) 39 (62.90)
    Female 27 (43.55) 23 (37.10)
Part 0.176 0.675
    L4~L5 16 (25.81) 14 (22.58)
    L5~S1 46 (74.19) 48 (77.42)
Smokes 0.304 0.582
    Yes 39 (62.90) 36 (58.06)
    No 23 (37.10) 26 (41.94)
Drinking 0.036 0.849
    Yes 42 (67.74) 41 (66.13)
    No 20 (32.26) 21 (33.87)
Sports habit 0.053 0.817
    Yes 11 (17.74) 12 (19.35)
    No 51 (82.26) 50 (80.65)
Place of residence 0.050 0.823
    Town 49 (79.03) 50 (80.65)
    Rural 13 (20.97) 12 (19.35)

Table 2. Comparison of rehabilitation rates [n (%)]
Study group 

(n=62)
Control group 

(n=62) X2 P

Excellent 49 (79.03) 40 (64.52)
Good 11 (17.74) 13 (20.97)
Difference 2 (3.23) 9 (14.52)
Rehabilitation rate (%) 96.77 85.48 4.888 0.027

(17 cases) were good, and 
38.71% (24 cases) were poor. 
After treatment, the excellent 
rate of straight leg elevation 
in the research group was 
79.03%, significantly higher 
than that in the control group 
(61.29%) (P=0.031) (Figures 
2 and 3, Tables 3 and 4).

Success rate, JOA scores, 
and Oswestry dysfunction 
indexes regarding long-term 
conditions between the two 
groups significantly different

Patients were followed-up for 
one year, with 119 cases fol-
lowed-up successfully. The 
success rate of follow-up was 
95.97%. Two cases were lost 
in the research group and 3 
cases were lost in the control 
group. One year later, there 
were no significant differenc-
es in the JOA score between 
the research group (25.01± 
2.04) and control group 
(24.83±1.86) (P > 0.050). 
One year later, there were  
no significant differences be- 
tween the research group 

(1.72±0.56)% and control group con-
cerning the Oswestry dysfunction 
index (1.68±0.59)% (P > 0.050) 
(Table 5).

Discussion

Intervertebral disc herniation is one 
of the most common diseases in 
orthopedics. The treatment mecha-

nism of surgery is mainly to resolve the nerve 
edema and compression caused by vertebral 
compression by removing the protrusion of the 
intervertebral disc [20, 21]. With the continu-
ous development of minimally invasive surgery 
technology, minimally invasive surgery for inter-
vertebral disc herniation has been widely used 
in clinical practice. Surgical guidance for inter-
vertebral disc herniation is more common at 
home and abroad. Minimally invasive surgery 
can not only effectively solve the problem of 
intervertebral disc herniation, but also reduce 

0.050). After treatment, JOA score in the 
research group was (21.66±3.86), significantly 
higher than that in the control group (15.33± 
4.84) (P < 0.001). After treatment, the Oswestry 
dysfunction index in the research group was 
(3.11±0.72)%, significantly lower than that in 
the control group (5.16±1.82)%, P < 0.001. 
According to the straight leg elevation test, 
46.77% (29 cases) were excellent, 32.26% (20 
cases) were good, and 20.97% (13 cases) were 
poor in the research group. In the control gro- 
up, 33.87% (21 cases) were excellent, 27.42% 
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the risk of postoperative complications [6, 22, 
23]. However, some studies have pointed out 
that, although minimally invasive surgery has a 
remarkable effect and short recovery cycle, it 
can’t affect the muscle control and structure of 
patients. There are many factors affecting 
muscle rehabilitation training after surgery, 
thus it is impossible to determine the prognosis 
of each patient with intervertebral disc hernia-
tion [24]. Therefore, more and more attention 
has been paid to nursing intervention for 
patients with intervertebral disc herniation 
[25]. Stepped nursing can be adjusted accord-
ing to the specific conditions of patients, allow-

ing for reasonable intervention in patients with 
different rehabilitation conditions. Therefore, 
patients can complete all the rehabilitation pro-
cess at an ideal rhythm. However, there is no 
research on the application of stepped nursing 
in the treatment of intervertebral disc hernia-
tion. In the current study, strict inclusion and 
exclusion criteria were used to screen patients. 
Advanced statistical software was used to pro-
cess data and a long experimental period was 
adopted to prove the value of stepped nursing 
for minimally invasive surgery of intervertebral 
disc herniation.

Experimental results showed that the recovery 
rate of patients in the research group, with 
stepped nursing intervention, was significantly 
higher than that in the control group, with rou-
tine nursing intervention. Results suggest that 
stepped nursing intervention could effectively 
improve the operation effects of minimally inva-
sive surgery. Comparing VAS scores between 
the two groups, the VAS score of the research 
group was also significantly lower than that of 
the control group, suggesting that stepped 
nursing could effectively reduce patient pain. 
Furthermore, comparing the lumbar spine con-
ditions of the two groups, it was found that JOA 
scores and the excellent rate of straight leg 
elevation tests in the research group were sig-
nificantly higher than those in the control group, 
while the Oswestry dysfunction index was sig-
nificantly lower than that in the control group. 
Results suggest that the effects of stepped 

Figure 1. VAS score comparison between the two 
groups. “a” represents compared with the VAS score 
before treatment in the same group, P < 0.001. “b” 
represents compared with the VAS score after treat-
ment in the control group, P < 0.001.

Figure 2. JOA score comparison between the two 
groups. “a” represents compared with the JOA score 
before treatment in the same group, P < 0.001. “b” 
represents compared with the JOA score after treat-
ment in the control group, P < 0.001.

Figure 3. Oswestry dysfunction index comparison 
between the two groups. “a” represents compared 
with the Oswestry dysfunction index before treat-
ment in the same group, P < 0.001. “b” represents 
compared with the Oswestry dysfunction index after 
treatment in the control group, P < 0.001.
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nursing on lumbar rehabilitation of patients 
with intervertebral disc herniation were very 
significant. It was speculated that the main rea-
sons for differences between the two groups 
were as follows: 1) Preoperative explanations 
at Stage 1 provided a preliminary understand-
ing of the basic physiological structure of the 
patient’s intervertebral disc. Patients could 
understand the normal reactions that will occur 
after the operation and did not make the wrong 
treatment to affect the process of rehabilita-
tion because of anxiety and unease. Preliminary 
training may provide the basis for the rehabili-
tation training of patients after the operation 
and prepare for the early functional recovery of 
patients; 2) In the second stage, timely training 
after the operation effectively avoided the 
occurrence of complications, such as nerve 
root adhesion, and greatly shortened the bed-
time of patients. Instructing the patients con-
cerning living habits and activities also laid a 
good foundation for their life after discharge. 
After discharge, the patients knew how to seek 
benefits and avoid disadvantages, greatly 
reducing recurrence of diseases or complica-

tions; 3) Step-by-step train-
ing guidance could not only 
effectively promote the re- 
covery of muscle tension, but 
also further stabilize the  
stability of the waist and 
back. Not only could the 
patient’s body accept reha-
bilitation training more easi-
ly, but also avoid overtrain- 
ing or inadequate training. 
Stepped nursing greatly sh- 
ortens the rehabilitation cy- 
cle and improves the effects 
of surgery; 4) Establishing 
patient prognosis communi-
cation group and service 
platform could not only solve 
the problems that patients 
may encounter without me- 
dical staff arrangements af- 
ter discharge [26], but also 
effectively reduce secondary 
injuries of postoperative in- 
tervertebral discs caused by 
wrong and improper behavior 
and training. This is helpful  
in improving the prognosis of 
patients [26]; 5) In the pro-

Table 3. Straight leg elevation tests before treatment [n (%)]
Study group 

(n=62)
Control group 

(n=62) X2 P

Excellent 4 (6.45) 5 (8.06)
Good 8 (12.90) 8 (12.90)
Difference 50 (80.65) 49 (79.03)
Excellent rate (%) 19.35 20.97 0.050 0.823

Table 4. Test results of straight leg elevation after treatment [n (%)]
Study group 

(n=62)
Control group 

(n=62) X2 P

Excellent 29 (46.77) 21 (33.87)
Good 20 (32.26) 17 (27.42)
Difference 13 (20.97) 24 (38.71)
Excellent rate (%) 79.03* 61.29* 4.661 0.031
Note: *represents compared with the excellent rate of straight leg elevation test 
before treatment in the same group, P < 0.001.

Table 5. Comparison of prognosis
Study group 

(n=60)
Control group 

(n=59) t or X2 P

JOA 25.01±2.04 24.83±1.86 0.503 0.616
Oswestry dysfunction index (%) 1.72±0.56 1.68±0.59 0.379 0.705
Excellent rate (%) 88.33 88.14 0.001 0.973

cess of communication, guidance, and assis-
tance between medical staff and patients, 
patients not only had a preliminary understand-
ing of their own diseases, but also the relation-
ship between doctors and patients was closer. 
These factors reduced the resistance and bore-
dom of patients and greatly improved the com-
pliance of natural treatment [27]. It was also 
easier to listen to and receive nursing instruc-
tions [28].

Re-investigation of prognosis for 1 year showed 
no significant differences in JOA scores, strai- 
ght leg elevation test results, and Oswestry  
dysfunction indexes between the two groups. 
All patients showed excellent rehabilitation. 
The reason may be that the injured area of 
intervertebral disc herniation surgery was small 
and damage to patient bodily functions was not 
large. Thus, it was generally possible to recover 
to a better condition after 1 year. However, due 
to large differences in the living areas of the 
subjects in this experiment, it was impossible 
to conduct a more intensive long-term progno-
sis follow-up. Due to the limited number of 
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cases in this study, it was impossible to carry 
out statistical analysis of large data. Thus, 
experimental results may be occasional. In 
addition, due to the lack of domestic and inter-
national research on the application of stepped 
nursing in the treatment of intervertebral disc 
herniation, there was a lack of relevant litera-
ture support [29]. Present researchers will con-
tinue to improve the experimental design to 
obtain the best experimental results.

In conclusion, stepped nursing can effectively 
improve the effects of minimally invasive sur-
gery for patients with intervertebral disc hernia-
tion, shortening the recovery cycle and improv-
ing recovery of lumbar vertebra function. Thus, 
patients have a better guarantee concerning 
long-term activity ability.

Disclosure of conflict of interest

None.

Address correspondence to: Jiong Cai, Admission 
Preparedness and Reservation Centre, First Peo- 
ple’s Hospital of Pinghu City, No 500, Sangang  
Road, Danghu Street, Pinghu 314200, Zhejiang, 
China. Tel: +86-13957317750; E-mail: jiongcai-
yx@163.com

References

[1]	 Eguchi Y, Oikawa Y, Suzuki M, Orita S, Yamau-
chi K, Suzuki M, Aoki Y, Watanabe A, Takahashi 
K, Ohtori S. Diffusion tensor imaging of radicu-
lopathy in patients with lumbar disc herniation: 
preliminary results. Bone Joint J 2016; 98-B: 
387-94.

[2]	 Choi KC, Lee DC, Shim HK, Shin SH, Park CK. A 
strategy of percutaneous endoscopic lumbar 
discectomy for migrated disc herniation. World 
Neurosurg 2017; 99: 259-66.

[3]	 Huang W, Han Z, Liu J, Yu L, Yu X. Risk factors 
for recurrent lumbar disc herniation: a system-
atic review and meta-analysis. Medicine (Balti-
more) 2016; 95: e2378.

[4]	 Ruan W, Feng F, Liu Z, Xie J, Cai L, Ping A. Com-
parison of percutaneous endoscopic lumbar 
discectomy versus open lumbar microdiscec-
tomy for lumbar disc herniation: a meta-analy-
sis. Int J Surg 2016; 31: 86-92.

[5]	 Ahn Y, Jang IT, Kim WK. Transforaminal percu-
taneous endoscopic lumbar discectomy for 
very high-grade migrated disc herniation. Clin 
Neurol Neurosurg 2016; 147: 11-7.

[6]	 Wu W, Liang J, Chen Y, Chen A, Wu B, Yang Z. 
Microstructural changes in compressed nerve 

roots treated by percutaneous transforaminal 
endoscopic discectomy in patients with lumbar 
disc herniation. Medicine (Baltimore) 2016; 
95: e5106.

[7]	 Nie H, Zeng J, Song Y, Chen G, Wang X, Li Z, Ji-
ang H, Kong Q. Percutaneous endoscopic lum-
bar discectomy for L5-S1 disc herniation via an 
interlaminar approach versus a transforaminal 
approach: a prospective randomized con-
trolled study with 2-year follow up. Spine (Phila 
Pa 1976) 2016; 41 Suppl 19: B30-B7.

[8]	 Reiman MP, Sylvain J, Loudon JK, Goode A. Re-
turn to sport after open and microdiscectomy 
surgery versus conservative treatment for lum-
bar disc herniation: a systematic review with 
meta-analysis. Br J Sports Med 2016; 50: 221-
30.

[9]	 Kayhan F, Alptekin H, Kayhan A. Mood and 
anxiety disorders in patients with abnormal 
uterine bleeding. Eur J Obstet Gynecol Reprod 
Biol 2016; 199: 192-7.

[10]	 Shedden-Mora MC, Gross B, Lau K, Gumz A, 
Wegscheider K, Lowe B. Collaborative stepped 
care for somatoform disorders: a pre-post-in-
tervention study in primary care. J Psychosom 
Res 2016; 80: 23-30.

[11]	 Kneebone II. Stepped psychological care after 
stroke. Disabil Rehabil 2016; 38: 1836-43.

[12]	 Jansen F, Krebber AM, Coupé VM, Cuijpers P, 
de Bree R, Becker-Commissaris A, Smit EF, van 
Straten A, Eeckhout GM, Beekman AT, Lee-
mans CR, Verdonck-de Leeuw IM. Cost-utility of 
stepped care targeting psychological distress 
in patients with head and neck or lung cancer. 
J Clin Oncol 2017; 35: 314-24.

[13]	 Lorenzo-Luaces L, DeRubeis RJ, van Straten A, 
Tiemens B. A prognostic index (PI) as a mod-
erator of outcomes in the treatment of depres-
sion: s proof of concept combining multiple 
variables to inform risk-stratified stepped care 
models. J Affect Disord 2017; 213: 78-85.

[14]	 Kreiner DS, Hwang SW, Easa JE, Resnick DK, 
Baisden JL, Bess S, Cho CH, DePalma MJ, 
Dougherty P 2nd, Fernand R, Ghiselli G, Hanna 
AS, Lamer T, Lisi AJ, Mazanec DJ, Meagher RJ, 
Nucci RC, Patel RD, Sembrano JN, Sharma AK, 
Summers JT, Taleghani CK, Tontz WL Jr, Toton 
JF; North American Spine Society. An evidence-
based clinical guideline for the diagnosis and 
treatment of lumbar disc herniation with ra-
diculopathy. Spine J 2014; 14: 180-91.

[15]	 Kaiser MG, Eck JC, Groff MW, Ghogawala Z, 
Watters WC 3rd, Dailey AT, Resnick DK, 
Choudhri TF, Sharan A, Wang JC, Dhall SS, 
Mummaneni PV. Guideline update for the per-
formance of fusion procedures for degenera-
tive disease of the lumbar spine. Part 17: bone 
growth stimulators as an adjunct for lumbar 
fusion. J Neurosurg Spine 2014; 21: 133-9.

mailto:jiongcaiyx@163.com
mailto:jiongcaiyx@163.com


7425	 Int J Clin Exp Med 2019;12(6):7418-7425

Effects of stepped rehabilitation nursing on patients undergoing minimally invasive surgery

[16]	 Tashjian RZ, Hung M, Keener JD, Bowen RC, 
McAllister J, Chen W, Ebersole G, Granger EK, 
Chamberlain AM. Determining the minimal 
clinically important difference for the Ameri- 
can shoulder and elbow surgeons score, sim-
ple shoulder test, and visual analog scale 
(VAS) measuring pain after shoulder arthro-
plasty. J Shoulder Elbow Surg 2017; 26: 144-8.

[17]	 Kuribayashi M, Takahashi KA, Fujioka M, Ue- 
shima K, Inoue S, Kubo T. Reliability and valid-
ity of the Japanese orthopaedic association 
hip score. J Orthop Sci 2010; 15: 452-8.

[18]	 Fujiwara A, Kobayashi N, Saiki K, Kitagawa T, 
Tamai K, Saotome K. Association of the Japa-
nese orthopaedic association score with the 
oswestry disability index, roland-morris disabil-
ity questionnaire, and short-form 36. Spine 
(Phila Pa 1976) 2003; 28: 1601-7.

[19]	 Rebain R, Baxter GD, McDonough S. A system-
atic review of the passive straight leg raising 
test as a diagnostic aid for low back pain 
(1989 to 2000). Spine (Phila Pa 1976) 2002; 
27: E388-95.

[20]	 Kerr D, Zhao W, Lurie JD. What are long-term 
predictors of outcomes for lumbar disc hernia-
tion? A randomized and observational study. 
Clin Orthop Relat Res 2015; 473: 1920-30.

[21]	 Li Y, Fredrickson V, Resnick DK. How should we 
grade lumbar disc herniation and nerve root 
compression? A systematic review. Clin Orthop 
Relat Res 2015; 473: 1896-902.

[22]	 Choi KC, Kim JS, Park CK. Percutaneous endo-
scopic lumbar discectomy as an alternative to 
open lumbar microdiscectomy for large lumbar 
disc herniation. Pain Physician 2016; 19: 
E291-300.

[23]	 Chen HC, Lee CH, Wei L, Lui TN, Lin TJ. Com-
parison of percutaneous endoscopic lumbar 
discectomy and open lumbar surgery for  
adjacent segment degeneration and recurrent 
disc herniation. Neurol Res Int 2015; 2015: 
791943.

[24]	 Park Y, Lee SB, Seok SO, Jo BW, Ha JW. Periop-
erative surgical complications and learning 
curve associated with minimally invasive trans-
foraminal lumbar interbody fusion: a single-in-
stitute experience. Clin Orthop Surg 2015; 7: 
91-6.

[25]	 Alimohammadi N, Eslami M, Yousefi H, Tabesh 
H. The effect of continuing care on patient’s 
quality-of-life after disc surgery in neurosur-
gery and very important person wards. J Educ 
Health Promot 2015; 4: 106.

[26]	 Laport N, Sermeus W, Vanden Boer G, Van 
Herck P. Adjusting for nursing care case mix in 
hospital reimbursement: a review of interna-
tional practice. Policy Polit Nurs Pract 2008; 9: 
94-102.

[27]	 Mead N, Bower P. Patient-centredness: a con-
ceptual framework and review of the empirical 
literature. Soc Sci Med 2000; 51: 1087-110.

[28]	 Levinson W, Lesser CS, Epstein RM. Develop-
ing physician communication skills for patient-
centered care. Health Aff (Millwood) 2010; 29: 
1310-8.

[29]	 Rosenberger PH, Jokl P, Ickovics J. Psychoso-
cial factors and surgical outcomes: an evi-
dence-based literature review. J Am Acad Or-
thop Surg 2006; 14: 397-405.


