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Abstract: Objective: To evaluate the influence of evidence-based nursing (EBN) on psychological well-being, post-
operative complications and quality of life (QOL) after breast cancer (BC) surgery. Methods: A total of 263 patients 
with BC who were surgically treated in Zhejiang Provincial People’s Hospital from May, 2018 to August, 2019 were 
as assigned to observation group (EBN, n=142) and control group (routine nursing care, n=121). Clinical indica-
tors and any complications after intervention were recorded. And the exercise compliance in the affected limbs 
was evaluated. Barthel index (BI), self-rating anxiety scale (SAS) and self-rating depression scale (SDS), Pittsburgh 
Sleep Quality Index (PSQI) were employed for the assessment of self-care ability, psychological status, and sleep 
quality, respectively. In addition, we utilized the numerical rating scale (NRS) to evaluate postoperative pain, the 
functional assessment of cancer therapy-breast (FACT-B) scale to assesse the quality of life (QOL), and the self-
made questionnaire to quantify patient satisfaction. Results: After intervention, the observation group presented 
greater improvement in symptoms, higher exercise compliance and BI scores, as well as lower SAS, SDS, and PSQI 
scores; the incidence of postoperative pain and complications decreased in observation group, and FACT-B scores 
and patient satisfaction increased. Conclusion: EBN is effective in relieving symptoms, reducing negative emotions 
and postoperative complications, as well as enhancing the QOL of patients undergoing BC surgery.

Keywords: Evidence-based nursing, breast cancer surgery, psychological well-being, postoperative complications, 
quality of life, influence

Introduction 

Breast cancer (BC) is the most common cancer 
among women that threatens patients’ psy-
chology and occupation and the society, and 
has a serious impact on their physical and men-
tal health [1]. Surgical resection has been the 
preferred option for the treatment of BC [2]. 
However, patients who have undergone surgi-
cal resection usually suffer from complications 
and functional impairments induced by exten-
sive trauma [3]. In addition, the defect of the 
secondary sexual characteristic causes seve- 
re physical and psychological damages; also, 
long-term chemotherapy may trigger a variety 
of adverse reactions, thereby resulting in nega-
tive emotions and a low quality of life (QOL) of 
most patients [4, 5]. Therefore, it is essential to 

offer effective psychological counseling or nurs-
ing guidance to patients undergoing BC sur- 
gery.

Due to longterm radiotherapy and chemothera-
py, and many other adversing factors, patients 
with BC usually display poor psychological sta-
tus and self-image and low QOL [6]. There has 
been evidence that most surgically treated 
patients have increased stress, leading to emo-
tional disorders and a decline in QOL [7]. Thus, 
improving the QOL of patients is important to 
reduce negative psychological symptoms [8]. 
The existing routine nursing cares are mostly 
disease-centered and focus on disease care, 
and ignore the actual needs of patients; be- 
sides, the functional exercise often lacks per-
sonalized guidance, which leads to the failure to 
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achieve optimal efficacy [9]. Evidence-based 
nursing (EBN) is a patient-centered model that 
gives guidance to patients upon their admis-
sion, and performs targeted nursing measures 
and psychological counseling according to their 
disease, personality and psychological condi-
tions, so as to relieve their negative emotions 
and enhance their confidence in healing [10, 
11]. A previous study reveals that EBN can 
restore swallowing disorders, oral health and 
QOL of patients with dysphagia [12]. In addi-
tion, for patients receiving BC surgery, health 
belief model, a kind of nursing model with door-
to-door services and telephone reminders, is 
able to significantly prevent lymph node edema 
[13].

To provide a feasible nursing care for patients 
who had underwent BC surgery, EBN was per-
formed, and the improvement of psychological 
status, postoperative complications and QOL 
was discussed.

Materials and methods

General data

A total of 263 patients with BC who were surgi-
cally treated in Zhejiang Provincial People’s 
Hospital from May, 2018 to August, 2019 were 
designated as observation group (EBN, n=142) 
and control group (routine nursing care, n=121). 
Inclusion criteria: Patients diagnosed with BC 
by MRI [14] and receiving radical mastectomy 
in our hospital; patients with complete general 
data, stable vital signs, clear consciousness, 
as well as those who were able to communicate 
normally with medical staff. No ethics rules 
were violated, the scheme was submitted to 
the hospital ethics committee, and the study 
was approved by the ethics committee. All par-
ticipants were fully informed and signed the 
informed consent form. Exclusion criteria: 
patients with cognitive impairment, a history of 
mental illness or other malignant tumors, or 
diseases of the heart, brain, liver and other 
organs and blood systems; patients who were 
not willing to participate in and cooperate with 
the study, or those who had difficulties in under-
standing the questionnaires; pregnant and lac-
tating women; patients quitting the study or 
having poor treatment compliance; lost to fol-
low-up patients.

Nursing measures

Routine nursing care was implemented in con-
trol group: inform patients about the time of 
surgery, record the history of drug allergy, and 
guide the routine fasting and water deprivation 
before surgery. In addition, conduct basic he- 
alth education before and after surgery. During 
hospitalization, closely monitor the disease, 
diet, rest and degree of pain, answer patients’ 
questions patiently, and pay attention to health 
promotion and education. Record the changes 
in vital signs, monitor the wound and drainage 
to remove necrotic flap in time and keep the 
drainage tube unobstructed. Next, assist pa- 
tients raise their upper limbs and guide them to 
exercise properly.

EBN was implemented in observation group: 1. 
Health education: Set up a nursing group com-
posed of professional nursing staff to give 
health education according to patients’ age, 
personality, and family situations. Introduce di- 
sease-related knowledge and self-prevention 
of postoperative complications through bro-
chures, videos and professional explanations. 
2. Psychological intervention: due to postoper-
ative anxiety, restlessness and panic, the prep-
aration process of nursing care has always 
been hindered. Therefore, nursing staff should 
carry out targeted psychological intervention 
according to patients’ personality and psycho-
logical status. Moreover, they should sincerely 
help patients build confidence in recovery. At 
the same time, invite patients’ families to cre-
ate a harmonious family atmosphere, so as to 
improve patients’ postoperative recovery. 3. 
Dietary intervention: make a diet plan (low-fat, 
low-salt, and digestible foods rich in vitamins 
and protein) based on the condition and eating 
habits of patients. Stop all health supplements 
during the treatment, and use tonic food to 
enhance the immunity. 4. Exercise intervention: 
After the surgery, use a soft pillow to raise the 
affected upper limb to 30°, so as to promote 
blood circulation and lymphatic return and pre-
vent edema of the upper limb. Infusion, blood 
pressure measurement and blood sampling 
should be prohibited in the affected limb. Next, 
formulate step-by-step functional exercises. 
When using elastic bandages for pressure 
pressing, do not bandage too tightly to affect 
lymphatic and venous return. Centripetal mas-
sage can also be performed for the affected 
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upper limbs. 5. Pain intervention: Record the 
location, degree and time of the pain to take 
corresponding analgesic measures. 6. Com- 
plication management: observe the occurrence 
of subcutaneous hydrops and hemorrhage, flap 
necrosis, upper limb edema. Moreover, instruct 
the patients and their families to focus on post-
operative rehabilitation.

Outcome measures

1. Clinical indicators: the times to first ambula-
tion, swelling regression, extubation by vacuum 
sealing drainage were recorded, as well as the 
hospital stay.

2. Exercise compliance: the self-made compli-
ance questionnaire was used to evaluate ex- 
ercise compliance. Full compliance: patients 
closely followed the postoperative exercise 
plan and were capable of full abduction; Partial 
compliance: patients could only follow part of 
the exercise plan, and had limited abduction; 
Non-compliance: patients entirely failed to fol-
low the exercise plan, and were not capable of 
abduction. Total compliance rate = cases of 
(full compliance + partial compliance)/total 
cases × 100%.

3. Self-care ability: Barthel index (BI) was used 
for evaluation [15]. There were 10 items in the 
scale, with a total score of 100. A score of less 
than 40 (Grade I) indicated severe dependence 
of patients, a score of 41-60 (Grade II) indicat-
ed moderate dependence, a score of greater 
than 60 (Grade III) indicated low dependence.

4. Psychological well-being: Self-rating Anxiety 
Scale (SAS) and Self-rating Depression Scale 
(SDS) (with a total score of 100 for both scales) 
were employed [16]. After the intervention, 
patients scored 50-70 were considered mildly 
anxious, those scored 71-90 were considered 
moderately anxious, and scored >90 were con-
sidered severely anxious. The higher score indi-
cated a higher level of the anxiety. The above 
classification criteria were also applicable to 
the SDS; the higher the score, the more severe 
the depression.

5. Sleep quality: Pittsburgh Sleep Quality Index 
(PSQI) [17] had 7 dimensions and scores rang-
ing from 0 to 21. The higher score suggested 
the lower sleep quality of patients.

6. Pain evaluation: With a total score of 10, a 
numerical rating scale (NRS) [18] score of 0 
indicated no pain, 1 to 4 indicated mild pain, 5 
to 6 indicated moderate pain, and 7 to 10 indi-
cated severe pain. The higher score suggested 
higher pain levels.

7. Complications: Any complications occurring 
in the nursing process were recorded.

8. Quality of life: The functional assessment of 
cancer therapy-breast (FACT-B) scale [19] in- 
cluded 5 domains (physical, social/family, em- 
otional, functional well-being, additional con-
cerns) and 36 items. Using a 5-level scoring 
method, forward items were scored from 0-4, 
the others were reverse scored, and the scores 
of 5 domains were added together; the higher 
the score, the better the QOL.

9. Patient satisfaction: The self-made satis- 
faction questionnaire consisted of five items, 
namely, timeliness of service delivery, manage-
ment standardization, service attitude, hospi- 
tal environment and comprehensive quality of 
nursing staff. The higher the score, the higher 
the satisfaction of patients with the service.

Statistical methods

SPSS22.0 (EasyBio Technology Co., Ltd., Bei- 
jing, China) was used for statistical analyses. 
The categorized data were summarized by nu- 
mber/percentage [n (%)], and intra-group com-
parisons were analyzed with chi-square test. 
When the expected frequency was less than 5, 
chi-square test was applied with continuity cor-
rection. The continuous data were expressed 
by mean ± standard deviation (mean ± SD); 
inter-group comparisons were conducted with 
independent samples t test, and intra-group 
comparisons were conducted with paired t test. 
A value of P < 0.05 was considered to be statis-
tically significant.

Results

General data

There was no significant difference between 
the two groups in age, body mass index (BMI), 
marital status, nationality, employment, smok-
ing history, history of alcoholism, history of 
breast disease, surgery type, tumor staging, 
cancer type and site (P>0.05) (Table 1).
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Table 1. Comparison of general data [n (%)] (mean ± SD)

Classification Observation group 
(n=142)

Control group 
(n=121) t/χ2 P

Age (years) 47.23±4.45 47.53±4.42 0.546 0.585
BMI (kg/m2) 22.37±2.64 22.68±2.54 0.335 0.965
Marital status 0.151 0.697
    Married 75 (52.82) 61 (50.41)
    Unmarried, divorced and widowed 67 (47.18) 60 (49.59)
Nationality 0.139 0.708
    Han nationality 73 (51.41) 65 (53.72)
    Minority nationalities 69 (48.59) 56 (46.28)
Employment status 0.338 0.561
    Employed 56 (39.44) 52 (42.98)
    Laid-off or unemployed 86 (60.56) 69 (57.02)
Smoking history 0.405 0.524
    Yes 59 (41.55) 55 (45.45)
    No 83 (58.45) 66 (54.55)
History of drinking 0.507 0.476
    Yes 63 (44.37) 59 (48.76)
    No 79 (55.63) 62 (51.24)
History of breast disease 0.581 0.445
    Yes 91 (64.08) 72 (59.50)
    No 51 (35.92) 49 (40.50)
Surgery type 0.102 0.905
    Modified radical mastectomy 55 (38.73) 49 (40.50)
    Breast-conserving surgery 45 (31.69) 38 (31.40)
    Prosthesis implantation following mastectomy 42 (29.58) 34 (28.10)
Tumor staging 0.846 0.655
    I 58 (56.86) 46 (53.49)
    II 29 (28.43) 23 (26.74)
    III 15 (14.71) 17 (19.77)
Cancer type 0.315 0.574
    Ductal carcinoma 73 (51.41) 58 (47.93)
    Lobular carcinoma 69 (48.59) 63 (52.07)
Cancer site 0.594 0.440
    Left 83 (58.45) 65 (53.72)
    Right 59 (41.55) 56 (46.28)

Comparison of clinical symptoms

Observing the clinical symptoms of patients 
after the intervention found that the observa-
tion group showed earlier time to first ambula-
tion, swelling regression, extubation by vacuum 
sealing drainage than the control group, as well 
as shorter hospital stay (P < 0.05) (Table 2).

Comparison of exercise compliance

After intervention, the exercise compliance of 
patients in the observation group was 95.07%, 

remarkably higher than 74.38% in the control 
group (P < 0.05) (Table 3).

Comparison of BI scores

In the observation group, 3.52% of the patients 
had BI grade I after the intervention, 14.79% BI 
grade II, and 81.69% BI grade III; while those in 
the control group were 14.88%, 29.75%, and 
55.37%, respectively. The comparison showed 
that there were more patients in grade lll and 
fewer patients in grade ll and lll in the observa-
tion group (Table 4).
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Table 2. Comparison of clinical symptoms (mean ± SD)

Group n Time to first 
ambulation (h)

Time to swelling 
regression (d)

Time to extubation by  
vacuum sealing drainage (d)

Hospital stay 
(d)

Observation group 142 18.53±1.93 10.04±1.05 8.73±0.75 11.35±1.47
Control group 121 25.74±2.68 16.96±1.57 12.56±1.32 15.78±1.84
t - 39.070 42.540 29.450 21.700
P - < 0.001 < 0.001 < 0.001 < 0.001

Table 3. Comparison of exercise compliance [n (%)]
Group n Full compliance Partial compliance Non-compliance Total compliance rate
Observation group 142 98 (69.01) 37 (25.62) 7 (4.93) 135 (95.07)
Control group 121 42 (34.71) 48 (39.67) 31 (25.62) 90 (74.38)
χ2 - - - - 22.631
P - - - - < 0.001

Table 4. Comparison of Barthel index [n (%)]
Group Cases (n) Grade I Grade II Grade III
Observation group 142 5 (3.52) 21 (14.79) 116 (81.69)
Control group 121 18 (14.88) 36 (29.75) 67 (55.37)
χ2 - 10.551 8.617 21.381
P - 0.001 0.003 < 0.001

Figure 1. Comparison of psychological well-being. A: There is no significant 
difference in SAS scores between the two groups before intervention, and 
the scores in observation group are significantly lower than those in control 
group after intervention. B: There is no significant difference in SDS scores 
between the two groups before intervention, and the scores in observation 
group are significantly lower than those in control group after intervention. 
Note: *P < 0.05 vs. before intervention, **P < 0.01 vs. after intervention. 

Comparison of psychological well-being

We found no differences in SAS and SDS scor- 
es between the two groups before intervention. 
The scores in observation group were lower 
than those in control group after intervention (P 
< 0.05) (Figure 1).

Comparison of PSQI scores

No significant differences in 
PSQI scores between the two 
groups were observed before 
intervention, but the scores in 
observation group were lower 
than those in control group 
after intervention (P < 0.05) 
(Figure 2).

Comparison of NRS scores

After intervention, NRS scores 
in observation group and con-
trol group were 15.49% and 
42.98%, respectively. There- 
fore, the incidence of postop-
erative pain in observation gr- 
oup was remarkably lower th- 
an that in control group (P < 
0.05) (Table 5).

Comparison of the incidence 
of complications

After intervention, the inciden- 
ce of complications in obser-
vation group was remarkably 

lower than that in control group (4.23% vs. 
13.22%) (P < 0.05) (Table 6).

Comparison of FACT-B scores

Evaluating the QOL of patients in the two groups 
after intervention showed that the patients in 
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the observation group presented higher FACT-B 
scores than those in the control group (P < 
0.05) (Table 7).

Comparison of patient satisfaction

The scores of timeliness of service delivery, 
management standardization, service attitude, 
hospital environment and comprehensive qual-
ity of nursing staff in observation group were 
higher than those in control group (P < 0.05) 
(Table 8).

Discussion

Despite improvements in lifestyle and living 
standards, the incidence of BC has been rising 
[20]. BC is the most common malignancy that 
mainly threatens women [21]. Clinically, surgery 
is usually the major treatment option, but it 
may damage the lymph nodes to a certain 
extent, resulting in edema of the affected limbs 
and severe psychological pressure of patients, 
thus affecting the subsequent QOL [22, 23]. 
Therefore, the implement of nursing measures 
is of great significance, as it may improvethe 
prognosis and QOL of patients.

In the present study, EBN was used to inter-
vene the psychological well-being, exercise 
compliance, postoperative complications and 
QOL of patients undergone BC surgery. It turned 
out that the postoperative recovery of patients 

was significantly accelerated after EBN inter-
vention. Hu et al reported that postoperative 
complications frequently occur in patients with 
BC, and nursing cares can reduce the inci-
dence, effectively shorten the hospital stay, 
and increase the survival rate [24], similar to 
our findings. In the present study, the observa-
tion group showed earlier time to first ambula-
tion, swelling regression, extubation by vacuum 
sealing drainage than the control group, as well 
as shorter hospital stay. These results together 
suggest that effective nursing interventions 
accelerate patient recovery and EBN guides the 
postoperative rehabilitation positively and con-
tributes to relieving clinical symptoms, shorten-
ing hospital stay, as well as improving progno-
sis. After BC surgery, most patients will develop 
edema in the affected limb which is due to 
radiotherapy- or surgery-induced local damage 
of lymph vessels, thereby leading to obstruc-
tion of lymphatic return and swelling of the 
upper limb [25]. There is evidence that an 
effective movement guidance can significantly 
restore the function of the upper limb [26]. We 
have shown that higher exercise compliance 
and BI scores in observation group indicate 
that functional exercise and enhancement of 
self-care performance implemented in EBN 
optimize the prognosis of patients, thus impr- 
oving the exercise compliance, reducing the 
dependence, as well as speeding up the recov-
ery. Depression and anxiety are more common 
in cancer patients than in the other population. 
And patients with BC usually suffer from anxi-
ety and other negative emotions after diagno-
sis and during treatment and disease monitor-
ing, resulting in reduced therapeutic effects 
[27, 28]. After nursing intervention, SAS and 
SDS scores of patients decreased evidently in 
observation group, which is similar to previous 
report that an effective nursing intervention 
increases the psychological adaptability after 
BC surgery and alleviates depression and anxi-
ety [29]. Therefore, EBN is effective in improv-
ing patients’ negative emotions and relieving 
their stress, so as to maintain a good attitude 
towards the follow-up treatment.

Sleep disorder and depression are the main 
complaints of cancer patients [30]. In the pres-
ent study, the PSQI scores in observation group 
were lower than those in control group, indi- 
cating that EBN helps patients relieve nega- 
tive emotions and psychological pressure, and 

Figure 2. Comparison of PSQI scores. There is no sig-
nificant difference in PSQI scores between the two 
groups before intervention, and the scores in obser-
vation group are significantly lower than those in con-
trol group after intervention. Note: *P < 0.05 vs. be-
fore intervention, **P < 0.01 vs. after intervention.
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Table 5. Comparison of NRS scores [n (%)]

Group Cases (n)
Pain perception (%) Incidence of postoperative 

pain (%)Mild Moderate Severe
Observation group 142 15 (10.56) 7 (4.93) 0 (0.00) 22 (15.49)
Control group 121 22 (18.18) 26 (21.49) 4 (3.31) 52 (42.98)
t - 21.700 16.321 4.767 24.401
P - < 0.001 < 0.001 0.029 < 0.001

Table 6. Comparison of the incidence of complications [n (%)]

Classification Observation 
group (n=142)

Control group 
(n=121) χ2 P

Postoperative swelling 2 (1.41) 3 (2.48) 0.401 0.526
Wound disruption and bleeding 1 (0.70) 3 (2.48) 1.374 0.241
Subcutaneous hydrops 1 (0.70) 4 (3.31) 2.371 0.123
Flap necrosis 0 (0.00) 2 (1.65) 2.365 0.124
Appetite loss 2 (1.41) 4 (3.31) 1.055 0.304
Incidence of complications 6 (4.23) 16 (13.22) 6.900 0.008

Table 7. Comparison of FACT-B scores (mean ± SD)

FACT-B score Observation 
group (n=142)

Control group 
(n=121) t P

Physical well-being 21.32±2.35 18.34±1.65 11.700 0.001
Social/family well-being 19.87±1.95 16.23±1.37 17.230 < 0.001
Functional well-being 16.65±1.75 13.53±1.18 16.650 < 0.001
Emotional well-being 15.76±1.58 13.31±1.22 13.890 0.001
Additional concerns 24.86±2.61 20.43±1.43 16.660 < 0.001
Total score 98.46±9.47 81.84±8.05 15.190 < 0.001

improve their sleep quality. Moreover, the lower 
incidence of postoperative pain in the observa-
tion group reveals that the psychological well-
being, postoperative pain and sleep quality 
have been improved simultaneously by EBN, 
thereby facilitating prognosis and treatment. 
Complications, such as breast edema, wound 
infection, delayed wound healing, are likely to 
occur in patients undergoing BC surgery or 
radiotherapy [31]. So it is necessary to perform 
nursing cares to enhance the nursing quality 
and reduce the incidence of accidental skin 
defects as previously repoprted [32]. This is 
similar to our results that the incidence of com-
plications in observation group was lower than 
that in control group after intervention, which 
indicates that effective nursing interventions 
decrease the complications during surgery or 
rehabilitation, and that EBN reduces the inci-
dence of postoperative complications and pro-

motes patient recovery. 
As the survival of BC 
patients is getting be- 
tter in the past decad- 
es, considerable atten-
tion has been devoted 
to the enhancement of 
QOL [33]. Our finding th- 
at FACT-B scores in ob- 
servation group were hi- 
gher than those in con-
trol group after interven-
tion is consistent with a 
previous study, that pa- 
tients receiving telehe- 
alth intervention pres-
ent increased QOL and 
reduced pressures [34]. 
Therefore, EBN is asso-
ciated with better psy-
chological status, fewer 
postoperative complica-
tions, and higher self-

care ability and QOL. We further compared the 
patient’s satisfaction in the two groups. It was 
found that patients in the observation group 
were more satisfied with the nursing service, 
indicating the high patient acceptance of EBN, 
which provides a powerful reference for its sub-
sequent adoption.

The present study verified the benefits of EBN 
for patients undergoing BC surgery, but there 
are still several limitations. For example, analy-
sisng the risk factors affecting postoperative 
recovery of BC is able to nurses to identify the 
factors that need additional attention. The limi-
tations will be addressed to supplement our 
conclusions.

To sum up, EBN is effective in relieving symp-
toms, reducing negative emotions and postop-
erative complications, as well as enhancing the 
QOL of patients undergoing BC surgery.
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