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AbstrAct
Background: Patients with abdominal aortic aneurysm 
(AAA) are prone to negative emotions. We aimed to 
evaluate the influence of psychological nursing with the 
Roy-Newman comprehensive model on AAA patients in 
perioperative period.

Methods: Ninety eligible patients were randomly divided 
into observation and control groups (n=45). Routine 
nursing measures were taken for the control group, based 
on which the Roy-Newman comprehensive model was 
used for observation group. On the admission day (T0), 1 d 
before operation (T1), before anesthesia (T2), immediately 
after operation (T3), 1 d after operation (T4) and 7 d after 
operation (T5), heart rate and mean arterial pressure were 
recorded. The Self-Rating Anxiety Scale (SAS) and Self-
Rating Depression Scale (SDS) were applied to evaluate 
psychological disorders, and a quality of life score was 
assessed by the quality of life-short form.

Results: Heart rate and mean arterial pressure in both 
groups rose first and then fell (P>0.05). At T1, T2, T3, T4 and 
T5, heart rate and mean arterial pressure in observation 
group were significantly lower than those in control group 
(P<0.05). After nursing, the quality of life of both groups 
was significantly improved (P<0.05), and the scores of 
psychology, physiology, society and environment in 
observation group increased more significantly (P<0.05). 
After nursing, the anxiety and depression scores of both 
groups decreased significantly 1 d and 7 d after operation, 

and the improvement of observation group was more 
obvious (P<0.05).

Conclusion: The Roy-Newman comprehensive model can 
evidently improve the psychological status of AAA patients, 
improve their quality of life and reduce negative emotions.

Address for Correspondence:   Qiao Peng, MD, Operating Room of Anesthesia Surgery Center, West China Hospital, West China School of 
Nursing, Sichuan University, Chengdu 610041, Sichuan Province, China     wieratounurn1982@web.de

IntroductIon

Abdominal aortic aneurysm (AAA) mainly refers to 
the appearance of segmental dilatation in the patient’s 
abdominal aorta, and it occurs in many elderly people 
(1). AAA is primarily treated by surgery, and it is vital 
to strengthen the perioperative nursing care for patients 
in order to effectively promote the recovery of patients 
after surgery (2). In particular, only 50-60% patients 
with a ruptured AAA, one of the most dangerous emer-
gencies in vascular surgery, can receive surgery (3), so 
more attention should be paid to scientific perioperative 
nursing. Most AAA patients are elderly, so they are often 
accompanied by systemic arteriosclerosis and various 
diseases, with a high surgical risk and slow recovery 
after surgery. The probability of postoperative complica-
tions in these patients is high, and they are more likely 
to experience anxiety and depression, which leads to a 
marked decline in their quality of life and prognosis as 
well as additional negative emotions. Therefore, it is of 
great significance in reducing negative emotions such as 
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anxiety and depression through nursing so as to improve 
the postoperative quality of life of patients.

The Roy-Newman comprehensive model is a combi-
nation of Roy’s adaptation model and Newman’s system 
model by which the “stimulus” and “stressor” of the 
body can be accurately determined by evaluating the 
basic disease condition of the patient, and then targeted 
psychological intervention may be undertaken to relieve 
the patient’s negative emotions. This study aims to explore 
the application effect of psychological nursing interven-
tion based on the Roy-Newman comprehensive model in 
patients with AAA in the perioperative period, aiming 
to provide a theoretical basis for improving the quality 
of life of AAA patients.

Methods
bAselIne clInIcAl dAtA
The patients with AAA admitted to our hospital from July 
2015 to June 2017 were selected as the subjects. Inclusion 
criteria: Patients diagnosed as having an AAA by physical 
examination and imaging examination, with the diameter 
of AAA >5 cm in male patients and >4.5 cm in female 
patients before operation. Exclusion criteria: 1) Patients 
with severe heart, liver and kidney diseases, 2) those 
with other systemic infectious diseases, or 3) those who 
have or whose families have a history of mental illness. 
This study was approved by the Ethics Committee of the 
hospital, and all the patients included signed informed 
consents before surgery. There were 90 eligible patients 
who were ultimately included and allocated into obser-
vation group (n=45) and control group (n=45), using a 
random number table.

The two groups of patients were given the same routine 
nursing measures, including perioperative health informa-
tion and guidance, intraoperative anesthesia care, constant 
monitoring of patients’ vital signs, posture care, wound care 
and complications care. On the basis of standard nursing, the 
control group was given routine psychological intervention 
(4), while the observation group was given three-level nurs-
ing intervention based on the Roy-Newman comprehensive 
model, i.e., 1) the first-level defense nursing scheme: before 
the stressor was generated (usually at the admission stage), 
nurses communicated with patients, explained AAA-related 
knowledge and enumerated successful cases of treatment 
to strengthen their psychological defense, thus limiting 
the effect of stressors; 2) the second-level defense nursing 
scheme: when patients showed stress reactions (usually 
in the preoperative examination stage, preparation stage, 

intraoperative stage and postoperative complication stage), 
nurses should strengthen the patients’ understanding of 
basic AAA-related knowledge, communicate with patients, 
and specifically ease patients doubts and relieve their stress 
effects based on the principle of scientific and imperturb-
able management, thus strengthening the patients’ defenses 
and promoting the recovery of their own system’s dynamic 
balance (5); 3) the third-level defense nursing scheme: after 
the patients recovered to a certain extent (usually in the 
postoperative stage), nurses should inform the patients of 
the specific postoperative situation, introduce the types of 
postoperative complications and the way to prevent them, 
and strengthen the explanation of common psychological 
problems to further maintain the stability of the body system 
and speed up the early recovery of the patients (6).

evAluAtIon IndIces
The physiological stress indices, quality of life and nega-
tive emotions (anxiety and depression) were compared 
between the two groups of patients.

Physiological Stress Indices
Heart rate and mean arterial pressure were recorded on 
the day of admission (T0), at 1 d before operation (T1), 
before anesthesia (T2), immediately after operation (T3), 
at 1 d after operation (T4) and at 7 d after operation (T5).

Assessment of Quality of Life
The improvement of quality of life was evaluated using 
the quality of life-short form formulated by the WHO 
in 1997 (7) from the aspects of psychology, physiology, 
society and environment, with a total score of 100 points. 
A higher score means better quality of life, and the reli-
ability and validity of the form are above 0.85.

Evaluation of Negative Emotions
Self-rating anxiety scale (SAS) and self-rating depres-
sion scale (SDS) were applied to evaluate the patients 
on the day of admission, at 1 d before operation and at 
7 d after operation.

stAtIstIcAl AnAlysIs
SPSS19.0 software was employed for the processing and 
analysis of all data. Numerical data were expressed as 
frequency and percentage, and compared using χ2 test. 
Meanwhile, quantitative data were expressed as (`x ± s) 
and compared by t-test. The difference was statistically 
significant when P<0.05 and extremely significant when 
P<0.01.
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results
bAselIne clInIcAl dAtA
A total of 90 AAA patients were treated with endovascular 
repair, including 81 males and 9 females aged 34-83 
years old, with an average age of 70.4 ± 4.8 years old. 
Among them, there were 67 cases of true aneurysms 
and 23 of pseudoaneurysms, and 7 cases were treated 
by emergency endovascular surgery for ruptured aneu-
rysms, including 5 cases of ruptured true aneurysms and 
2 cases of ruptured pseudoaneurysms. Endovascular 
repair of aneurysms was successful in 90 cases, and no 
statistically significant differences in general data (age, 
educational level, economic status and condition analysis) 

were detected between control group and observation 
group (P>0.05) (Table 1).

PhysIologIcAl stress IndIces
At T0, there were no statistically significant differences 
in the heart rate and mean arterial pressure between 
the two groups of patients (P>0.05), but at T1, T2, T3, 
T4 and T5, the heart rate and mean arterial pressure in 
observation group were significantly lower than those 
in control group (P>0.05) (Table 2 and 3).

QuAlIty of lIfe before And After nursIng
Before nursing, there were no statistically significant 
differences in the indicators related to the quality of life 

Table 1. Baseline clinical data

Data
Observation 
group (n=45)

Control group 
(n=45) t/χ2 P

Marital 
status

Married 39 38 0.2130 0.8990

Divorced 2 3

Unmarried 4 4

Education 
level

≤Primary school 9 7 0.4998 0.7789

Junior high school + high school 19 22

≥University 17 16

Medical 
expenses

At public expense 6 5 0.4115 0.9378

Social medical insurance 13 15

Rural medical insurance 19 17

At their own expense 7 8

Per capita 
income

<3000 RMB 16 17 0.1882 0.9102

3000-6000 RMB 20 18

>6000 RMB 9 10

Gender Male 41 42 0.1549 0.6939

Female 4 3

Tumor 
condition

True aneurysm 34 33 0.0584 0.8090

Pseudoaneurysm 11 12

Average age 70.6±4.6 70.2±5.0 0.3949

between the two groups of patients 
(P>0.05), but after nursing, the quality 
of life of the two groups of patients was 
significantly improved (P<0.05), and 
the scores of psychology, physiology, 
society and environment in observa-
tion group were significantly higher 
(P<0.05) (Table 4).

dePressIon And AnxIety scores
At admission, no statistically sig-
nificant differences were detected in 
SAS and SDS scores between the two 
groups of patients (P>0.05). After 
nursing, the SAS and SDS scores in 
the two groups declined significantly 
at 1 d and 7 d after operation, and the 
improvement in observation group 
was more significant than that in con-
trol group (P<0.05) (Table 5 and 6).

dIscussIon
It is difficult to conduct surgeries 
for AAA, and changes in the disease 
condition are complicated, so medi-
cal staff should increase the close 
physician-nurse cooperation, tackle 
common complications, and make 
a detailed assessment and adequate 
preparation for possible situations. 
Meanwhile, careful preoperative care 
should be taken before surgery to 
guarantee a smooth operation process, 
and changes in the patient’s disease 

Table 2. Heart rates at each time point during treatment (beats/min, x ± s)

Group n T0 T1 T2 T3 T4 T5
Observation 45 65.8±6.16 77.8±8.18*# 80.9±7.33*# 83.7±10.3*# 74.2±7.94*# 71.2±6.32*#

Control 45 65.9±6.72 86.6±5.98# 88.7±8.14# 91.8±8.39# 87.8±8.05# 85.7±10.6#

F (time) 1456.7892

P (time) 0.0000

F (group) 568.1329

P (group) 0.0000

F (time × group) 743.2563

P (time × group) 0.0000

*P<0.05 vs. control group, #P<0.05 vs. T0 in the same group
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condition should be closely observed 
after operation. Hence, how to effectively 
perform perioperative psychological 
nursing to improve the short-term qual-
ity of life and negative emotions of AAA 
patients after surgery is a topic worthy 
of discussion (8). 

In Roy’s adaptation model, the human-
being is regarded as an adaptation system, 
and the human’s adaptation level depends 
on the combination of main stimuli and 
related stimuli. The person’s internal cop-
ing mechanism includes physiological 
regulation and cognitive regulation. 
Moreover, the person’s adaptive behav-
ior presents adaptive responses and inef-
fective responses through four models: 
physiological function, self-concept, 
role function and interdependence, and 
Roy’s adaptation model urges patients 
to adjust their adaptation methods to 
cope with stimuli. In this study, patients 
perform corresponding adaptive acts 
before surgery and after surgery with 
the assistance of the nursing staff. In the 

Newman system model, the human being is regarded as a 
completely open system, interacting with the surrounding 
environment while maintaining balance. When the stabil-
ity of the system is destroyed and out of balance due to 
excessive changes in stressors, nurses can intervene to help 
patients maintain or regain balance through three-level 
preventive measures (9, 10). 

This study provided evidence that the combination of the 
above two models can effectively mobilize the physiologi-
cal and psychological adjustment mechanisms of patients 
facing AAA surgery to adapt to “stimuli” or “stressors,” 
which is manifested in the comparison of psychological 
and physiological stress indicators, postoperative quality 
of life, anxiety and depression between the two groups. 
There was a statistically significant difference between 
the observation group (adopting the Roy-Newman nurs-
ing model) and the control group; this model improved 
the postoperative adaptability to AAA and efficaciously 
adjusted and improved the patients with AAA, thus main-
taining coordination in the changes of internal and external 
environment and restored the state of the balanced system. 
The Roy-Newman model was applied in perioperative 
nursing care of patients with bladder cancer, which not 
only improved the quality of life and satisfaction of patients, 

Table 3. Mean arterial pressures at each time point during treatment (beats/min, x ± s)

Group n T0 T1 T2 T3 T4 T5
Observation 45 77.5±8.41 85.0±8.82*# 87.4±10.3*# 86.0±7.62*# 82.6±8.69*# 81.3±9.89*#

Control 45 76.9±11.7 92.0±8.79# 93.2±8.80# 85.6±8.01# 87.8±10.7# 87.4±10.3#

F (time) 984.1762

P (time) 0.0000

F (group) 345.1903

P (group) 0.0000

F (time × group) 583.2415

P (time × group) 0.0000

*P<0.05 vs. control group, #P<0.05 vs. T0 in the same group

Table 4. Postoperative quality of life

Group Time Psychology Physiology Society Environment
Observation Before nursing 31.81±1.30 31.56±1.26 31.72±1.29 31.90±1.26

After nursing 74.81±1.56 78.56±1.45 71.72±1.33 71.90±1.87

T 142.0482 124.1289 144.8202 118.9987

P 0.0000 0.0000 0.0000 0.0000

Control Before nursing 31.58±1.35 31.97±1.28 31.34±1.27 31.71±1.27

After nursing 53.67±1.57 51.82±1.31 51.34±1.21 61.71±1.53

T 71.5657 72.7031 76.4843 101.2092

P 0.0000 0.000 0.0000 0.0000

t (after nursing) 64.0737 91.7943 76.0340 28.2915

P (after nursing) 0.0000 0.0000 0.0000 0.0000

Table 5. SAS scores (x ± s, point)

Group n T0 T1 T5
Observation 45 61.02±5.34 50.33±5.19*# 46.51±4.93*#

Control 45 61.06±5.64 52.91±4.81* 48.62±4.54*

F (time) 435.6178

P (time) 0.0000

F (group) 89.0423

P (group) 0.0000

F (time × group) 137.1983

P (time × group) 0.0000

*P<0.05 vs. control group, #P<0.05 vs. T0 in the same group

Table 6. SDS scores (x ± s, point)

Group n T0 T1 T5
Observation 45 57.13±4.69 47.44±4.76*# 42.96±4.36*#

Control 45 56.93±4.30 51.27±4.90* 48.91±4.84*

F (time) 389.0256

P (time) 0.0000

F (group) 76.8835

P (group) 0.0000

F (time × group)

P (time × group)

*P<0.05 vs. control group, #P<0.05 vs. T0 in the same group
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but also reduced postoperative complications (11). The 
nursing measures adopted by patients with different levels 
of the Roy-Newman model are likely highly targeted and 
the nursing effect is obvious, which is consistent with the 
results of this study. Similarly, Zhang et al. (12) reported 
that the Roy-Newman integrated model of perioperative 
psychological care improved the short-term quality of 
life of patients with prostate cancer by ameliorating their 
psychological state and augmenting the adaptability. In 
addition, others concluded that by using this model nurses 
can properly interact with patients to meet their needs and 
to help the health care process (13).

To sum up, the Roy-Newman comprehensive model 
can remarkably improve the psychological status of 
patients with AAA, improve the quality of life of patients 
and reduce negative emotions. Regardless, this study has 
some limitations. This is a single-center study with a small 
number of cases. Further multicenter studies with larger 
sample sizes are ongoing in our group.
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