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Background: Breast cancer is the most common malignant tumor affecting women worldwide. Surgery is the 
main treatment for breast cancer and can obtain a good curative effect. However, it can also entail trauma and 
stress for patients, leaving them susceptible to negative emotions, poor sleep quality, and various postoperative 
complications, which can affect the treatment effect and prognosis. Therefore, it is of great significance to 
explore scientific and effective nursing methods for patients with breast cancer. This study aimed to examine 
the application effect of whole-process nursing and mind mapping in patients with breast cancer.
Methods: The present study enrolled 256 patients with breast cancer who were admitted to the hospital 
from March 2019 to October 2020. The study participants were divided into a control group (routine nursing 
intervention) and an observation group (nursing intervention including a whole-process escort playing a 
relative role combined with mind mapping) according to the random number table method, with 128 cases in 
each group. At admission and before surgery, the psychological status [Hamilton anxiety scale (HAMA) and 
Hamilton depression scale (HAMD)], physiological stress [cortisol (Cs) and adrenocorticotrophic hormone 
(ACTH)], fatigue degree (Piper fatigue scale), and sleep quality [Pittsburgh sleep quality index (PSQI)] were 
compared between the two groups, and the incidence of complications in the two groups was also compared.
Results: The psychological status (HAMA and HAMD) scores, physiological stress levels (Cs and ACTH), 
fatigue degree (Piper fatigue scale), and sleep quality (PSQI) score were all significantly higher before 
surgery than at admission in both groups, and were significantly lower in the observation group than in the 
control group (P<0.05). There were no significant differences in the incidence of complications between the 
two groups (P>0.05).
Conclusions: Nursing intervention using a whole-process escort playing a relative role combined with 
mind mapping can effectively relieve the anxiety and depression felt by patients undergoing breast cancer 
surgery, and can reduce their physiological stress and fatigue degree, as well as improve their sleep quality.
Trial Registration: Chinese Clinical Trial Registry ChiCTR2100054024.
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Introduction

Breast cancer is the most common malignant tumor 
affecting women, the incidence and prevalence rate of which 
are increasing globally (1). Owing to the development 
and progress of medical technology in recent years, some 
patients with breast cancer can be screened out and treated 
at an early stage, which can significantly prolong patients’ 
survival time and preserve their quality of life (2). Surgery is 
the main treatment for breast cancer and can obtain a good 
curative effect. However, surgery also results in trauma 
and stress for patients, leaving them prone to a variety of 
postoperative complications, which can affect the treatment 
effect and prognosis (3). The “playing a relative role” 
method is a psychological intervention in which medical 
staff dress up as patients’ families and accompany patients 
for treatment so as to alleviate the negative emotions felt by 
patients (4). Mind mapping, also known as brain mapping, is 
a technique which combines pictures and text to summarize 
information and convert it into graphics to facilitate 
understanding and memory, with the aim of improving 
thinking efficiency (5). Mind mapping can encourage the 
brain to think according to its own laws, mobilize the 
brain’s collaborative work, and facilitate better choices and 
problem solving (6). In the present study, we combined the 
assignment of a whole-process escort playing a relative role 
with mind mapping and explored the effect of this approach 
in patients undergoing breast cancer surgery.

We present the following article in accordance with the 
CONSORT reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-915).

Methods

General information

This study is designed as a random parallel study, and 
allocation ratio is 1:1. A total of 256 patients who received 
treatment for breast cancer in Wuhan Children’s Hospital 
(Wuhan Maternal and Child Healthcare Hospital) between 
March 2019 and October 2020 were randomly divided into 
a control group (n=128) and an observation group (n=128) 
according to the random number table method (Figure 1). 
The participant inclusion criteria were: (I) Patients with 
breast cancer diagnosed by pathological examination and 
scheduled to undergo mastectomy; and (II) aged ≥18 years 
old. Participants’ informed consent was obtained via a 
signed form.

Participant exclusion criteria included: (I) patients who 

were unconscious or unable to communicate; (II) critically 
ill patients with advanced breast cancer with distant 
metastasis and multiple organ failure; (III) patients with 
dysfunction of the heart, lung, kidney, or another important 
organ; (IV) patients with mental disorders.

The study was approved by ethics board of Wuhan 
Children’s Hospital (Wuhan Maternal and Child Healthcare 
Hospital, No. 2021R55-E01). All procedures performed in 
this study involving human participants were in accordance 
with the Declaration of Helsinki (as revised in 2013). 

Study methods

Interventional methods
The control group was treated with routine nursing 
intervention. During treatment, the nursing staff observed 
and recorded patients’ postoperative vital signs, and 
conducted health education, including in relation to 
medication and matters requiring attention after the 
operation. The observation group intervention included the 
assignment of a whole-process escort playing a relative role 
combined with mind mapping. The main contents of the 
nursing intervention in the observation group are as follows.
Whole-process escort playing a relative role
(I) Establishing the patient-nurse relationship: the nurses 
talked actively with patients who were about to undergo 
breast cancer surgery after their admission to hospital 
to gain an understanding of their psychological state, 
family environment, social relations, economic status, and 
cognition of breast cancer. The nurses established a good 
relationship with patients and addressed them as relatives. 
(II) Health education: the nurses explained the operating 
room environment and principle of the operation to the 
patients to ensure the patients had a certain understanding 
of their breast cancer surgery. The nurses encouraged 
the patients to ask questions, and gave meticulous and 
comprehensive answers to familiarize the patients with the 
instruments and equipment which would be used during the 
operation. Furthermore, the nurses introduced the surgical 
medical staff to the patient to improve their familiarity. 
(III) Psychological nursing: the nurses accompanied the 
patients throughout the entire process, acting as relatives, 
and provided timely targeted guidance when patients 
were under psychological pressure, such as diverting 
their attention, talking, etc., to guide patients to meditate 
and have relaxed and happy thoughts. The nurses also 
accompanied the patients during the operation and assisted 
patients in getting through the operation smoothly.
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Mind mapping
(I) Designing the mind map: the mind map was divided into 
3 second-level branches (before, during and after surgery), 
centering on the perioperative nursing of breast cancer 
patients. The map included: 3 preoperative third-level 
branches: admission guidance, preoperative preparation, and 
psychological nursing; 2 perioperative third-level branches: 
warmth and psychological nursing; and 4 postoperative third-
level branches: nursing methods for bleeding, subcutaneous 
effusion, upper limb swelling, and skin flap necrosis. After 
completing the design, we make a tree view, used bright 
colors and pictures, and used the mind-mapping software 
Mind Manager to draw the map, which was printed on 
paper, covered the outside with plastic for long-term use. 
(II) Implementation of mind mapping: The nurses were 
trained in mind mapping, which required them to fully 
understand and remember the mind mapping, and to carry 
out clinical nursing work according to the mind map. (III) 
Follow-up investigation: We regularly asked all the nurses to 
retrospectively analyze any problems in the implementation 
of the mind map. With the combination of literature and 
clinical nursing experience, we gradually improved the mind 
map to make the nursing work plan more perfect.

Index detection method
Fasting venous blood (5 mL) was collected from the 
participants at admission and before surgery, and plasma 
was collected by centrifugation. The levels of cortisol 
(cortisol, Cs) and adrenocorticotropic hormone (ACTH) 
were determined by radioimmunoassay.

Evaluation criteria

Mental state
The Hamilton anxiety scale (HAMA) (7), which comprises 
14 items, was used to assess the participants’ anxiety. Using 
the scale, each item is given a score of 0 to 4 points, with 
the total score ranging from 0 to 56 points; the higher a 
patient’s score, the more severe their anxiety. The Hamilton 
depression scale (HAMD) (8), which includes 17 items, was 
used to assess the participants’ depression. Each item in the 
scale is scored from 0 to 4 points, with a total score range of 
0 to 68 points; the higher a patient’s score, the more severe 
their depression.

Fatigue degree
The Piper fatigue scale (9) was used to evaluate the degree 

312 patients with breast cancer 
were evaluated

56 patients were excluded:
  53 patients met the exclusion criteria
  3 patients withdrew

Age: 29 to 58 (44.64±8.71)

Clinical stages:
   stage 0     50 patients 
   stage I      69 patients 
   stage II     9 patients

Age: 25 to 62 (44.64±8.71)

Clinical stages:
   stage 0     46 patients
   stage I      70 patients
   stage II     12 patients

256 patients were randomly 
divided into two groups

128 patients were enrolled in the 
observation group

Participant flow

128 patients were enrolled in the 
control group

Figure 1 Flow chart of patients in this study.
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of cancer-related fatigue. The scale includes 5 dimensions: 
behavior, emotion, feeling, cognition, and station. The 
higher the score, the more severe the fatigue.

Sleep quality
The Pittsburgh sleep quality index (PSQI) scale (10) was 
used to evaluate the participants’ sleep quality. The scale 
comprises 24 items, each of which is given a score of 0 to  
3 points, with a total score range of 0 to 21 points; the 
higher the score, the poorer the sleep quality.

Observation index

The mental state (HAMA and HAMD scales), physiological 
stress (Cs and ACTH levels), fatigue degree (Piper fatigue 
scale), and sleep quality (PSQI) were compared between 
the observation and control groups at admission and before 
surgery.

Statistical methods

Data were analyzed using SPSS22.0 software (International 
Business Machines Corporation, United States). Counting 
data were expressed by rate (%), comparisons between 
groups were performed using the χ2 test. Measurement data 
were expressed by (x±s), and the independent-samples t-test 
was used for comparisons between groups. P<0.05 indicated 
a significant difference between the 2 groups.

Results

General information of patients in two groups

The participants in the observation group ranged in 
age from 29 to 58 years old, with the average age being 
(44.64±8.71) years. In terms of clinical stages, 50, 69, and 
9 patients in the observation group were stage 0, I, and II, 

respectively. The ages of the control group participants 
ranged from 25 to 62 years old, with the average age 
being (45.85±8.95) years. In the control group, 46, 70, and  
12 participants had clinical stage 0, I, and II, respectively  
(Figure 1). All patients were evaluated during after 
admission and before operation. General data, such as age 
and clinical stage, were balanced and comparable between 
the 2 groups (P>0.05).

Comparison of mental state between the 2 groups

In both groups, the HAMA and HAMD scores were 
significantly higher before surgery than at admission. 
However, the HAMA and HAMD scores in the observation 
group were significantly lower than those in the control 
group (P<0.05) (Table 1).

Comparison of physiological stress between the 2 groups

The levels of Cs and ACTH were significantly higher 
before surgery than at admission in both groups. However, 
the levels in the observation group were significantly lower 
than those in the control group (P<0.05) (Table 2).

Comparison of fatigue degree between the 2 groups

In both groups, the Piper fatigue scale scores were 
significantly higher before the operation than at admission. 
However, the Piper Fatigue Scale score in the observation 
group was significantly lower than that in the control group 
(P<0.05) (Table 3).

Comparison of sleep quality between the 2 groups

The PSQI scores were significantly higher before surgery 
than at admission in both groups. However, the PSQI score 
in the observation group was significantly lower than that in 

Table 1 Comparison of HAMA and HAMD levels between the 2 groups (x±s)

Group No. Time HAMA HAMD

Observation group 128 At admission 12.26±2.34 14.10±1.95

Before surgery 14.71±2.13*∆ 16.28±2.42*∆

Control group 128 At admission 12.51±2.29 14.07±2.18

Before surgery 16.24±2.32* 19.14±2.51*

*, compared with the same group at admission, P<0.05; ∆, compared with the control group, P<0.05. HAMA, Hamilton anxiety scale; 
HAMD, Hamilton depression scale.
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Table 2 Comparison of Cs and ACTH levels between the 2 groups (x±s)

Group No. Time Cs (nmol/L) ACTH (pg/mL)

Observation group 128 At admission 373.32±65.81 24.90±4.45

Before surgery 425.75±60.62*∆ 31.08±5.87*∆

Control group 128 At admission 373.51±68.58 25.27±4.38

Before surgery 468.14±52.91* 37.34±6.51*

*, compared with the same group at admission, P<0.05; ∆, compared with the control group, P<0.05. Cs, cortisol; ACTH, 
adrenocorticotrophic hormone.

Table 3 Comparison of piper fatigue scale scores between the 2 groups (x±s)

Group No. Time Overall evaluation Behavior Emotion Feeling Cognition and station

Observation group 128 At admission 4.16±0.75 4.13±0.73 4.11±0.59 4.14±0.58 4.01±0.54

Before surgery 4.79±0.73*∆ 4.81±0.64*∆ 4.81±0.53*∆ 4.60±0.54*∆ 4.66±0.49*∆

Control group 128 At admission 4.11±0.79 4.11±0.76 4.10±0.54 4.10±0.53 4.05±0.50

Before surgery 5.30±1.02* 5.49±0.57* 5.46±0.70* 5.29±0.59* 5.21±0.69*

*, compared with the same group at admission, P<0.05; ∆, compared with the control group, P<0.05.

the control group (P<0.05) (Table 4).

Comparison of complications between the 2 groups

No significant difference was observed in the incidence of 
complications between the 2 groups (P>0.05) (Table 5).

Discussion

Breast cancer is a malignant tumor with a high incidence 
among women worldwide. Moreover, with the changes 
in social environment, the incidence of breast cancer is 
increasing year by year (11). The exploration of breast 
cancer treatment can significantly prolong the survival 

time of patients, and mastectomy can effectively treat 
the disease. However, patients often have concerns about 
the effects of surgery and their safety. Together with the 
fear of disease and death, and psychological depression 
and pain, the weight of these concerns increases the risk 
of patients experiencing negative moods and poor sleep 
quality (12). A negative mood can impact the occurrence 
and development of malignant tumors, as well as patients’ 
treatment and prognosis, and may result in a vicious 
cycle. Consequently, it is of great significance to explore 
scientific and effective nursing methods for patients with 
breast cancer.

The “playing a relative role” method is an intervention 
in which nurses, acting as relatives of patients, encourage 
patients to express their true thoughts and listen to their 
inner feelings, with a caring attitude. As a result, patients 
can vent their negative emotions, and nurses can understand 
patients' cognition of diseases and treatments. Thus, the 
nurses can give patients professional and standardized health 
education, as well as disease information and emotional 
support, and can also help to stabilize patients' emotions 
from 2 aspects. Nurses develop a relationship with patients 
in the role of relatives, which can reduce unfamiliarity and 
obtain a better nursing effect.

Clinical nursing work can be tedious, which may forget 
or misoperate by nurses. Mind mapping can effectively 

Table 4 Comparison of PSQI scores between the 2 groups (x±s)

Group No. Time PSQI

Observation group 128 At admission 10.17±2.21

Before surgery 12.44±2.08*∆

Control group 128 At admission 10.24±2.10

Before surgery 14.21±2.35*

*, compared with the same group at admission, P<0.05; ∆, 
compared with the control group, P<0.05. PSQI, Pittsburgh 
sleep quality index.
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simplify necessary information, intuitively demonstrate the 
clinical nursing path, and assist nurses in sorting out their 
ideas for clinical nursing work. Furthermore, mind mapping 
can help to organize nursing work, and to analyze and 
summarize the nursing plan, patients' needs, and common 
postoperative complications, providing effective reminders 
of the nursing priorities of breast cancer patients in the 
perioperative period and thus improving the quality of 
nursing to benefit patients (13).

Surgery and disease result in different degrees of 
psychological stress. This state of tension and anxiety 
causes nerve impulses, which can be transmitted to the 
hypothalamus through the brainstem to promote the 
secretion of corticotropin-releasing factor (CRF). CRF 
can promote the synthesis and secretion of ACTH, which 
in turn stimulates the release of adrenocortical hormone. 
This can trigger a series of tense physiological and 
psychological reactions, including an increased heart rate 
and decreased skin temperature, which is not conducive 
to a smooth operation. The present study showed that the 
levels of anxiety, depression, and physiological stress before 
the operation in the observation group were significantly 
lower than those in the control group. This result suggests 
that the “playing a relative role” whole-process escort 
method combined with mind mapping can effectively 
relieve the psychological and physical stress experienced 
by patients undergoing breast cancer surgery. The reason 
for the alleviation of the physical and mental stress seen 
with this approach may be that staff pretending to be 
relative can reduce patients’ sense of unfamiliarity with the 
hospital environment and their fear of surgery. Also, this 
approach can help patients to have a better psychological 
state to face the operation, enhance compliance, improve 
the operative effect, and promote rehabilitation in the 
process of surgical treatment. Furthermore, the degree of 
fatigue in the observation group was significantly lower 
than that in the control group, while the sleep quality in 

the observation group was significantly higher than that 
in the control group. These results may be explained by a 
good psychological state having a positive effect on fatigue  
and sleep.

A series  of  nursing intervention processes  are 
formulated through mind mapping, which can not only 
improve the quality of nursing. but can also improve 
patients’ understanding of breast cancer treatment 
and nursing. Furthermore, it can eliminate the fear of 
disease and surgery, and establish good compliance. 
Moreover, it contributes to acceptance of and active 
participation in relevant recovery training, enhances 
self-care awareness and efficacy, and is conducive to the 
control of complications and disease recovery (14). Mind 
mapping is also convenient for nurses to accurately judge 
the occurrence of postoperative complications in patients 
with breast cancer. It contributes to the implementation 
of targeted nursing intervention measures for various 
complications, the effective control of complications, and 
summary and analysis of the experience. Moreover, it is 
beneficial to improving plans to control the occurrence 
of complications. In this study, no significant difference 
was found in the incidence of complications between the 
observation and control groups, which may be due to the 
incidence of complications in the 2 groups being low. 
Thus, it is necessary to increase the sample size for further 
exploration in future clinical research.

Generally speaking, the assignment of a whole-process 
escort playing a relative role combined with mind mapping 
has beneficial effects for patients with breast cancer. It 
can effectively improve the psychological state, degree of 
fatigue, and sleep quality of patients, and thus, is beneficial 
to their prognosis.
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