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Abstract: Objective: To assess the postoperative quality of life and prognosis of patients with intracranial aneurysm
(IA) after nursing based on a time-based concept. Methods: Data of 84 patients with IA who underwent treatment
at the Shengjing Hospital Affiliated to China Medical University from February 2019 to February 2021 were analyzed
retrospectively. Among them, the control group (n=41) received conventional nursing. On this basis, the observa-
tion group (n=43) received nursing based on the concept of time. Patients’ limb motor function and quality of life
before and after treatment, postoperative complications and prognosis, and nursing satisfaction were evaluated.
Also, risk factors for poor prognosis were analyzed through multifactorial analysis. Results: One month after surgery,
the scores of Fugl-Meyer Assessment (FMA) and Quality-of-Life Questionnaire Core in both groups were higher than
those before nursing, and both scores were dramatically higher in the observation group than in the control group
(P<0.05). The overall postoperative complication rate was markedly higher in the control group than in the obser-
vation group (P<0.05). Patients in the observation group were more satisfied with the nursing than those in the
control group (P<0.05). The postoperative prognosis in the observation group was dramatically better than that in
the control group (P<0.05). There were statistical differences in age, timing of intervention, hypertension, aneurysm
diameter, Hunt-Hess classification, Fisher grade, FMA score and nursing regimen at one month postoperatively be-
tween the good prognosis group and the poor prognosis group (P<0.05). Older age, delayed timing of intervention,
aneurysm =15 mm and Fisher grade >3 were independent risk factors for poor prognosis. Conclusion: In summary,
a nursing model based on the concept of time can effectively improve the rehabilitation outcome, improve the prog-
nosis, and enhance the quality of life in IA patients.
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Introduction with an estimated annual risk of rupture of 0.7%
[6].

Intracranial aneurysm (IA) is an acute cerebro-

vascular disease and a common intracranial
vascular disease with high disability and mor-
tality rates [1, 2]. It has a high prevalence in the
elderly population and therefore often has a
poor prognosis [3]. The cause of this disease is
the weakness of the intracranial arterial blood
vessel wall, and an abnormal dilatation of the
inner lumen of the vessel towards the outer
wall [4]. The vessel wall may dramatically weak-
en then rupture, with subsequent subarach-
noid hemorrhage that may lead to severe hem-
orrhagic stroke [5]. The prevalence of IA in
the general population is approximately 2-6%,

Craniotomy for IA is gradually decreasing due to
the disadvantages of high trauma, long opera-
tion time, slow recovery and high psychological
stress in patients [7]. With breakthroughs in
aneurysm embolization materials and continu-
ous improvement in neurointerventional tech-
niques, interventional spring-ring embolization
has emerged as the preferred treatment for 1A
due to its minimal surgical trauma, rapidity and
high success rate [8, 9].

Despite the obvious advantages of interven-
tional procedures, some patients undergo a
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long recovery period or require lifelong care due
to individual differences, which requires target-
ed nursing programs to reduce the risk of com-
plications and improve the prognosis [10]. The
current traditional routine care in the clinic gen-
erally has shortcomings such as lack of system-
atization, so the intervention effect is not sig-
nificant, which makes it difficult to meet the
physical and mental needs of IA patients [11].
Time-based nursing is a new nursing model,
and the implementation of targeted nursing
interventions are done according to the regular
changes of the body rhythms, which can mini-
mize unnecessary stimulation to patients and
shorten the recovery process [12]. Previous
studies have shown that a care model based
on the concept of time, both enhanced pa-
tients’ disease perceptions and reduced nega-
tive emotions in both spinal cord injury patients
and survivors of stroke [13, 14]. Jones et al.
[15] also reported that a nursing model based
on the concept of time improved the quality of
nursing for patients in the emergency room,
with high compliance to treatment. Therefore,
this study investigated the effect of nursing
based on the concept of time for IA patients.

Methods
General data

Data of 84 IA patients treated at the Shengjing
Hospital Affiliated to China Medical University
from February 2019 to February 2021 were
retrospectively analyzed. The patients who re-
ceived conventional nursing were included in a
control group (n=41), with 22 males and 19
females, and an average age of (54.29+5.15)
years. The patients who received additional
nursing measures based on the concept of
time were enrolled in the observation group
(n=43), with 26 males and 17 females, and an
average age of (53.40+6.07) years. This study
was approved by the Ethics Committee of
Shengjing Hospital Affiliated to China Medical
University (Lot No. 20190218).

Inclusion and exclusion criteria

Inclusion criteria: Patients who were diagnosed
with 1A, and the diagnosis was confirmed by
imaging; patients who underwent intervention-
al embolization; patients older than 18 years;
patients who were conscious before treatment
and were tested by the scale used in this study.
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Exclusion criteria: Patients who were unable to
receive anti-platelet medication before or after
surgery; patients with other brain diseases
such as those combined with brain tumors and
cerebral arteritis; patient with a history of men-
tal illness; patients with organic diseases of
heart, liver or kidney.

Nursing programs

Patients in the control group received the
conventional postoperative care program. The
patients were placed in a supine position with
the head raised at an angle of less than 30°,
and their vital signs were monitored regularly.
In addition, they were instructed to have rea-
sonable diet and exercise, and the postopera-
tive precautions were explained to patients and
their families.

The observation group received nursing inter-
ventions based on the concept of time, namely,
time-based nursing according to patients’ con-
ditions. First, patients’ vital signs and con-
sciousness were understood, and their state
after eating was observed. Patients’ postopera-
tive conditions were monitored and assessed
comprehensively. Then, a reasonable nursing
plan was adopted, and intervention measures
were taken in a timely manner if abnormal con-
ditions appeared. (1) Patients were observed
for blood circulation in both lower extremities
every half hour after surgery, and the puncture
sites were checked for blood leakage or subcu-
taneous hematoma. Patients’ vital signhs were
measured twice daily at 7:00 am and 15:00
pm. (2) Patients were instructed to have break-
fast, lunch and dinner at 7:30-8:00, 11:30-
12:00 and 17:00-17:30, respectively. (3) For
sleep care, patients were instructed to fall
asleep before 21:00 because sleep plays an
important role in brain nerve recovery. Most
patients with brain surgery will have postopera-
tive sleep disorders. So, if their sleep quality
was seriously affected, appropriate amount of
sleep aids were prescribed by the doctor. A
quiet and comfortable recuperation environ-
ment was created for patients to avoid external
disturbances. (4) In terms of medication care, a
detailed medication schedule and medication
list were developed to help patients take their
medications on time and in the right amount,
so as to ensure the effectiveness of treatment.
(5) As to postoperative functional training care,
rehabilitation exercise was conducted from
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10:00-10:30 and 15:00-15:30 daily. A training
plan was formulated according to patients’ re-
covery and living habits, and the nurses guided
the patients to carry out rehabilitation train-
ing. The nursing interventions began when the
patients returned to the ward after surgery and
continued until discharge. (6) Regarding health
education, between 19:00-21:00, 30-60 min
of health education was given in a quiet envi-
ronment by means of mini-lectures and games,
including life health guidance, disease related
knowledge and medication knowledge.

Outcome measures

(1) Patients’ anterior and posterior limb motor
functions were assessed by Fugl-Meyer Assess-
ment (FMA) before surgery and 1 month after
surgery, with a total score of 100. The score of
upper limb motor function assessment was 66
with 34 items, and that of lower limb motor
function was 34 with 17 items, with higher
scores representing better motor function [16].

(2) The quality of life of patients before surgery
and 1 month after surgery was assessed by
the Quality-of-Life Questionnaire Core 30 (QLQ-
C30), which has a total score of 45 points
and contains 5 aspects, physical function (15
points), cognitive function (6 points), emotional
function (12 points), role function (6 points) and
social function (6 points), with higher scores
representing better quality of life [17].

(3) Patient satisfaction was assessed by a self-
designed nursing satisfaction questionnaire on
the day before discharge. The questionnaire
covered nurses’ professional skKills, attitude
and operation level. The total score was 100,
and a score of 90 points or above was seen as
very satisfied, 80 to 90 as satisfied, less than
80 as unsatisfied, total satisfaction rate = (very
satisfied + satisfied) cases/total number of
cases x100%.

(4) The incidence of postoperative complica-
tions was compared between the two groups.

(5) The prognosis of patients was assessed at
6 months postoperatively using the Glasgow
Outcome Scale and classified into 5 grades,
with grade 1 meaning death and grade 5 mean-
ing a basic return to normal life with mild impair-
ment, and grades 4 to 5 were seen as good
prognosis [18]. Patients were followed up prog-
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nostically using outpatient review and tele-
phone.

Statistical methods

The collected data were statistically analyzed
using SPSS 20.0 (SPSS Ltd., Chicago, USA),
and the figures were plotted using GraphPad
Prism 7 (GraphPad Software Co., San Diego,
USA). The counting data were expressed as
rate (%) and analyzed using Chi-square test
(marked by x?). The measurement data were
represented as mean + standard deviation
(mean £ SD), and the data conforming to a
normal distribution were compared between
the two groups using independent samples
t-test. Independent risk factors for poor pro-
gnosis were assessed by multiple logistic
regression. P<0.05 was considered statistically
significant.

Results
General data

There was no statistical difference between the
two groups in terms of age, sex, intervention
time, hypertension, aneurysm diameter, Hunt-
Hess classification, Fisher grade and smoking
history (P>0.05) (Table 1).

Improvement in exercise capacity and quality
of life

There was no statistical difference the two
groups in preoperative FMA scores and QLQ-
C30 scores (P>0.05). The FMA scores and QLQ-
C30 scores of both groups were dramatically
higher one month after surgery compared with
those before surgery (P<0.05), and the two
scores in the observation group were higher
than those of the control group one month after
surgery (P<0.05) (Figure 1).

Comparison of nursing satisfaction

The total satisfaction rate of patients in the
observation group was dramatically higher than
that of the control group (P<0.05) (Table 2).

Comparison of complications
The total complication rate of the observation

group was dramatically lower than that of the
control group (P<0.05) (Table 3).
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Table 1. General data

the univariate analysis and found

Observation Control group X2/t

group (n=43)  (n=41)

that older age, delayed timing of
P intervention, aneurysm 215 mm

and Fisher grade =3 were inde-

Age 53.40+6.07 54.2945.15 0.723 0.472
Sex 0.397 0.529 pendent risk factors of poor
Male 26 (60.47) 22 (53.66) prognosis (Table 6).
Female 17 (39.53) 19 (46.34) Discussion
Intervention time 0.178 0.673
Early stage 19 (44.19) 20 (48.78) IAis a common disease in neuro-
Delay 24 (55.81) 21(51.22) surgery. Itis a saccular aneurysm
Hypertension 0.171 0.679 formed by the outward expan-
Yes 18 (41.86) 19 (46.34) sion of the arterial vessel wall
No 25 (58.14) 22 (53.66) due to damage or aging, and
Aneurysm diameter (mm) 0.119 0.730 ire r?nreglspt?rsmr? f_i?t?rs |r1[cr;|u;je
>15 13(30.23) 11 (26.83) aumatic_brain_ injury, athero-
sclerosis, congenital factors and
<15 30 (69.77) 30 (73.17) . . .
o infection. The tumor is prone to
Hunt-Hess classification 0.397 0.529 rupture during overexertion and
Grade =l 12(2791)  9(21.95) extreme stress, causing cerebral
Grade <lIlI 31(72.09) 32(78.05) hemorrhage, and the rupture has
Fisher grade 0.043 0.835 a high incidence in middle-aged
Grade >3 7 (16.28) 6 (14.63) and elderly groups with high le-
Grade <3 36 (83.72) 35(85.37) thality and disability rates [19,
Smoking history 0.186 0.666 20]. Interventional embolization
Yes 23(53.49) 20 (48.78) is currently a reliable treatment
No 20 (46.51) 21 (51.22) option for this disease, but aneu-

Comparison of prognosis of both groups

There was no death in either group during the
6-month follow up, but the good prognosis rate
in the observation group was dramatically high-
er than that in the control group (P<0.05) (Table
4).

Univariate analysis of factors affecting prog-
nosis

All patients were regrouped according to their
6-month prognosis, with 53 in a good progno-
sis group and 31 in a poor prognosis group.
Statistical differences were found between
these two groups in age, timing of intervention,
hypertension, aneurysm diameter, Hunt-Hess
classification, Fisher grade, FMA score and
nursing regimen at one month postoperatively
(P<0.05) (Table 5).

Multivariate analysis of factors affecting prog-
nosis

We performed a multifactorial logistic regres-
sion analysis of the indicators that differed in
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rysm re-rupture, puncture site
hematoma and vasospasms are
prone to occur during the postoperative period,
placing higher demands on postoperative care
[24].

Conventional care often uses a uniform man-
agement model for all patients, making it diffi-
cult to provide precise and individualized care.
The nursing model based on the concept of
time, on the other hand, starts from the indi-
vidual patient, formulates targeted nursing in-
terventions according to their conditions and
physiological indicators, and provides scienti-
fic and quality services by regulating patients’
diet, sleep, medication and recovery exercises,
therefore reducing postoperative adverse reac-
tions and benefiting recovery and long-term
prognosis. Our study found that the FMA score
and QLQ-C30 score were markedly higher in
both groups one month after surgery compared
to those preoperatively, and both scores were
higher in the observation group than in the con-
trol group one month after surgery. This sug-
gests that the time-based care concept is bet-
ter than conventional care for patients in terms
of motor function rehabilitation outcomes and
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Figure 1. Improvement in exercise capacity and quality of life. A. The FMA score was dramatically higher in the obser-
vation group than in the control group one month after surgery (P<0.001). B. The QLQ-C30 score was dramatically
higher in the observation group than in the control group one month after surgery (P<0.001). Note: *** denotes
P<0.001; FMA: Fugl-Meyer Assessment; QLQ-C30: Quality-of-Life Questionnaire Core 30.

Table 2. Comparison of nursing satisfaction

Very satisfied Satisfied Dissatisfied Total satisfaction
Observation group (n=43) 16 (37.21) 21 (48.84) 6 (13.95) 37 (86.05)
Control group (n=41) 11 (26.83) 15 (36.58) 15 (36.59) 26 (63.41)
t 5.733
P 0.017

Table 3. Comparison of complications

Cerebrovascular spasm

Puncture site hematoma Thrombus Total complications

Observation group (n=43) 0 (0.00) 2 (4.65) 1(2.33) 3(6.98)
Control group (n=41) 3(7.32) 5 (12.20) 2(4.88) 10 (24.39)
t 4.865

P 0.027

quality of life. The main thrust of the rehabilita-
tion training approach, as the primary recog-
nized treatment, is based on the theory of cen-
tral nervous system plasticity, which aims to
stimulate nerve cells through different path-
ways to achieve neurological reconstruction
and facilitate the restoration of the motor sys-
tem [22, 23]. A care model based on the con-
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cept of time can better help patients regain
motor function through regular rehabilitation.
Meanwhile, psychological interventions for pa-
tients were emphasized in goal-oriented care
based on the concept of time. Appropriate
emotional guidance was provided to encour-
age active communication, and together with
detailed interventions in diet and rehabilitation

Am J Transl Res 2023;15(4):2861-2869
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Table 4. Comparison of prognosis (Glasgow Outcome Scale)

Grade 2 Grade 3 Grade 4 Grade 5 Good prognosis
Observation group (n=43) 2 (4.65) 9 (20.93) 22 (51.16) 10 (23.26) 32 (74.42)
Control group (n=41) 5 (12.20) 15 (36.59) 13 (31.71) 8(19.51) 21 (51.22)
t 4.851
P 0.028
Table 5. Univariate analysis
Poor prognosis Good prognosis X2/t p
group (n=31) group (n=53)
Age 57.06+4.82 51.9445.22 4.446 <0.001
Sex 0.345 0.557
Male 19 (61.29) 29 (54.72)
Female 12 (38.71) 24 (45.28)
Timing of intervention 3.967 0.046
Early stage 10 (32.26) 29 (54.72)
Delay 21 (67.74) 24 (45.28)
Hypertension 5.927 0.015
Yes 19 (61.29) 18 (33.96)
No 12 (38.71) 35 (66.04)
Aneurysm diameter (mm) 6.626 0.010
>15 14 (45.16) 10 (18.87)
<15 17 (54.84) 43 (81.13)
Hunt-Hess classification 4.925 0.027
> Grade Il 12 (38.71) 9 (16.98)
< Grade llI 19 (61.29) 44 (83.02)
Fisher grade 10.578 0.001
> Grade 3 10 (32.26) 3 (5.66)
< Grade 3 21 (67.74) 50 (94.34)
Smoking history 0.929 0.335
Yes 18 (58.06) 25 (47.17)
No 13 (41.94) 28 (52.83)
One-month postoperative FMA score 62.19+5.47 66.51+6.30 3.170 0.002
One-month postoperative QLQ-C30 67.45+10.10 70.26+10.05 1.230 0.222
Nursing programs 4.851 0.028
Conventional care 20 (64.52) 21(39.62)
Nursing strategies based on the concept of time 11 (35.48) 32 (60.38)

FMA: Fugl-Meyer Assessment; QLQ-C30: Quality-of-Life Questionnaire Core 30.

to enhance the physical fithess and immune
function of patients, they could recover quickly
in a good state of mind, which was an impor-
tant reason for the better improvement in the
quality of life in the observation group. Xie et al.
[24] also mentioned that alleviating negative
emotions through psychological interventions
for patients with IA improved their compliance
with rehabilitation, thereby a better rehabilita-
tion outcome.
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This study also found that after nursing inter-
ventions, the observation group had a lower
rate of postoperative complications, less vaso-
spasms and better prognosis compared to the
control group. To analyze the reasons, the goal-
oriented care based on the concept of time
started from the individual patient, adopted
time-oriented standardized measures accord-
ing to the recovery of the disease, and strictly
followed the concept of time in medication, diet

Am J Transl Res 2023;15(4):2861-2869
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Table 6. Multivariate analysis

B S.E Wald

95% C.l. of EXP (B)

Sig. Exp (B)

Lower limit Upper limit
Age 0.240 0.072 11.032 0.001 1.271 1.103 1.464
Timing of intervention -1.449 0.686 4.462 0.035 0.235 0.061 0.901
Aneurysm diameter 1.558 0.744 4.382 0.036 4.748 1.104 20.417
Fisher grade 2.085 0.936 4.959 0.026 8.045 1.284 50.406

and rest. It improved the self-discipline of
patients during treatment, avoided irregular
medication and unscientific diet and rest, and
helped patients to cooperate with functional
training, so the patients in the observation
group had better recovery and prognosis. At
the end of the study, we found that older age,
delayed timing of intervention, aneurysm >15
mm and Fisher grade >3 were independent risk
factors for poor prognosis by performing a mul-
tifactorial analysis, suggesting that these fac-
tors should be given adequate attention in
treatment planning and intervention measures.
The timing of surgery is an important factor
affecting the prognosis, and the time from
onset to surgery shows an obvious negative
correlation with the Bl index, i.e., the later the
surgery is performed, the worse the prognosis
of patients. Because secondary brain damage
caused by hematoma metabolites and toxic
degradation products worsens with time, and
early surgery also reduces the risk of rebleed-
ing and vasospasm, so patients with surgery
indicators should undergo surgery as early as
possible [25]. Fisher grading is an objective
indicator to assess the conditions and deter-
mine the prognosis by CT performance after
aneurysm rupture and bleeding, while Fisher
grading has been found to have a high predic-
tive value for postoperative cerebral vaso-
spasm in some studies [26]. Aneurysm size can
affect aneurysm rupture, and Lu et al. [27] also
reported that the size of the aneurysm could
affect prognosis. A study by de Winkel et al.
[28] similarly showed that older age and higher
Fisher grade resulted in a poor prognosis for
interventional patients, in addition to the pres-
ence of intracerebral hematoma on admission
imaging being a risk factor for poor prognosis.

The current study also has some shortcomings.
First, this study was conducted in IA patients
after interventional therapy, so it is not clear
whether the same effect can be achieved after
other treatment modalities. Second, a diverse
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population is needed to explore the applicabili-
ty of the interventions, in order to support our
findings.

In conclusion, a care model based on the con-
cept of time can effectively improve the reha-
bilitation outcome, improve the prognosis and
enhance the quality of life of A patients.
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