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Abstract: Objective: This study aimed to analyze the effect of health education based on problem-based learning
(PBL) in patients underwent modified radical mastectomy. Methods: The clinical data of 85 breast cancer patients
admitted to our hospital from April 2018 to April 2019 were collected for retrospective analysis. The patients were
divided into two groups randomly, with 42 patients in control group receiving basic health guidance and 43 patients
in observation group receiving PBL-based health education, so as to compare the lymphedema situation, self-care
agency, shoulder joint motion, quality of life and cancer related fatigue between the two groups. Results: (1) The
rate of lymphedema grade I in observation group was higher than that of control group at discharge and the rate
of lymphedema grade III in observation group was lower than that of control group at discharge (P<0.05). (2) The
complete remission rate of lymphedema in observation group was higher than that of control group and the nonremission rate of observation group was lower than that of control group (P<0.05). (3) The ESCA scores for self-care
agency in observation group were higher than those of control group at discharge and at 1 month and 3 months
after discharge (P<0.05). (4) The scores for range of motion in observation group were higher than those of control
group at discharge and at 1 month after discharge (P<0.05). (5) All the indicators for quality of life in observation
group were higher than those of control group at 3 months after surgery (P<0.05). (6) The scores for cancer related
fatigue in observation group were lower than those of control group at discharge and at 1 month and 3 months after
discharge (P<0.05). Conclusion: The PBL-based health education could relieve the lymphedema and cancer related
fatigue and effectively improve the shoulder joint motion, self-care agency and quality of life in patients underwent
modified radical mastectomy, which has good application value.
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Introduction
Breast cancer is a female malignant tumor originating from the breast epithelium, with a higher incidence in women. With the development
of diagnostic techniques and the improvement
of diagnosis rate in recent years, the early
detection rate of breast cancer is increasing
gradually [1]. The surgery-based comprehensive treatment is applicable to patients for early
diagnosis of breast cancer, i.e. those in TNM
Stage I and II. The 5-year survival rate is more
than 80% for successful radical mastectomy
[2]. Radical surgery was the core method in the
past, but due to the change of current concept
and the improvement of women’s pursuit of
beauty, the modified radical mastectomy is
gradually applied in clinic [3].

The prompt surgical treatment can achieve satisfactory clinical effects, but due to the presence of postoperative complications and the
change of secondary sex characteristics, patients have to receive chemoradiotherapy. Besides, the social function of patients will be
damaged to some extent after surgery, and
patients may suffer from physiological, mental
and social dysfunction to varying degrees after
surgery, which will affect the postoperative
quality of life of patients to a certain extent [4,
5]. Therefore, the postoperative nursing intervention in patients receiving surgery should be
emphasized to improve their postoperative
quality of life. Sarosiek [6] found that the reasonable and proper health education could
enhance patients’ awareness of disease and
strengthen their acceptability of appearance
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changes, so as to develop the psychology of
self-regulation and achieve the purpose of selfremodeling. Health education is a nursing intervention method widely used in clinical practice,
but the application of health education in previous research was mostly based on the previous
working experience of nurses and characteristics of clinical disease, etc., thus lacking sufficient pertinence and effectiveness [7, 8].
In this study, 85 patients admitted to our hospital from April 2018 to April 2019 were selected
as objects of study and the health education
based on problem-based learning was provided
to the breast cancer patients after surgery. In
clinical practice, the health education based on
problem-based learning is a new attempt focusing on the health education of breast cancer
patients after surgery.
Materials and methods
Materials
The clinical data of 85 breast cancer patients
admitted to our hospital from April 2018 to
April 2019 were collected for retrospective
analysis and the patients were divided into two
groups randomly. There were 42 patients in
control group aged 40-57 years old, with an
average age of 48.76±7.38 years, including 30
cases in Stage I and 12 cases in Stage II
according to preoperative TNM staging of
breast cancer. There were 43 patients in observation group aged 38-56 years old, with an
average age of 47.43±6.81 years, including 28
cases in Stage I and 15 cases in Stage II. There
was no statistical difference in age and disease
staging between the two groups (P>0.05). (1)
Inclusion criteria: Patients in conformity with
the diagnostic criteria for breast cancer [9];
those under 60 years old; those with an educational background of junior high school or
above; those with the ability to communicate
normally and to use smart phone; and those
who signed and provided informed consent
form. Besides, this study was approved by
Ethics Committee of Huangshi Central Hospital.
(2) Exclusion criteria: Patients who were not
suitable for surgical treatment due to breast
cancer metastasis; those who could not finish
the scheduled follow-up or subsequent therapy
successfully; those with severe liver and kidney
dysfunction; those complicated with heart-lung
failure; and those who failed to participate in
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the health education smoothly due to the complication of cognitive disorder.
Methods
The patients of control group received basic
health guidance. The 30-min health education
lecture was provided to patients twice a week
before discharge, including postoperative diet,
early function rehabilitation, chemotherapy and
radiotherapy and PICC and PORT catheter maintenance, etc. After discharge, the contents
related to health education were provided to
patients through WeChat every week to help
them with self-management.
The patients of observation group received
PBL-based health education. The detailed process is shown below: patients raised relevant
questions actively, and nurses guided them to
find information on their own, and divided them
into different groups for free discussion, allowing them to try to solve the problems independently. A representative of each group was
selected to express opinions, after which nurses summarized the opinions of each group,
pointed out the advantages and disadvantages
and provided guidance on the disadvantages.
The detailed process is shown below: nurses
guided patients to raise questions according to
their existing problems and health education
manuals, and instructed patients to seek and
collect information through books, internet,
health education prescription, posters and brochures, etc. after problems were raised and
determined. Then, with the encouragement of
nurses, patients made up a communication
group consisting of 3-5 patients to share the
information obtained by themselves with each
other and solve the problems together. Patients
were informed to consult nurses at any moment
throughout the procedure, but nurses did not
provide answers directly. On the following day,
nurses organized patients to share the process
of solving problems. In each group, one patient
was selected as the representative to answer
questions and share her own feelings. Finally,
nurses summarized the answers of patients
and helped them solve the problems that were
not solved smoothly or provided guidance on
the deficiencies in their answers. It was conducted twice a week, with each time lasting for
more than half an hour. After discharge, nurses
built a WeChat group to guide patients to proInt J Clin Exp Med 2020;13(6):4544-4552
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pose, solve and discuss problems in the
WeChat group. Finally, patients summarized
the answers and informed nurses. Then, nurses summarized and answered questions. It was
conducted once a week, with each time lasting
for more than half an hour.
Observation targets
Lymphedema: Measurement of edema degree:
The perimeters 10 cm above and 5 cm below
the olecranon of elbow were respectively measured in breast cancer patients. If the difference between the perimeter of upper limb on
affected side and that of upper limb on unaffected side was less than 3 cm, it was considered as mild edema in Grade I. If the difference
between the perimeter of upper limb on affected side and that of upper limb on unaffected
side was 3-5 cm, it was considered as moderate edema in Grade II. If the difference between
the perimeter of upper limb on affected side
and that of upper limb on unaffected side was
more than 5 cm, it was considered as severe
edema in Grade III. Judgement on remission
effect of lymphedema: Complete remission:
The edema on affected side was completely
eliminated and the finger and arm functions
returned to normal. Partial remission: The
edema on affected side was basically eliminated except for the forearm edema of lower limb
and the finger and arm functions basically
returned to normal. Non-remission: There was
no significant change in the affected side of
lymphedema and the finger and arm functions
were obviously abnormal.
Self-care agency: The self-care agency of
patients was evaluated through Exercise of
Self-Care Agency Scale (ESCA) [10] 1 week
after surgery, at discharge and 1 month and 3
months after discharge, including 43 questions
based on 4 indicators, i.e. self-concept, health
knowledge level, self-care skills and sense of
responsibility in self-care. There were a total of
172 scores that were divided into Grades 1-4.
The higher scores indicate the better self-care
agency.
Shoulder joint motion: The shoulder joint motion
was evaluated through Evaluation Scale for
Shoulder Joint Function [11] 1 week after surgery, at discharge and 1 month and 3 months
after discharge, including local joint morphology (5 scores), activity of daily living (35 scores),
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muscle force (5 scores), range of motion (25
scores) and pain (30 scores), with a total of 100
scores. The higher scores indicate the stronger
shoulder joint function.
Quality of life: The FACT-B Chinese version of
Scale for Specific Quality of Life of Breast
Cancer [12] was used to evaluate the quality of
life 1 week after surgery and 3 months after
discharge, including physical well-being (7 indicators), family/social well-being (10 indicators),
emotional well-being (6 indicators), functional
well-being (7 indicators) and additional concerns (9 indicators). There were 5 grades in
total, with 0-4 scores respectively representing
for not at all, a little bit, somewhat, quite a bit
and very much. The scores of above five aspects
were 28, 40, 24, 28 and 36 respectively. The
higher scores indicate the better quality of life.
Cancer related fatigue: The Piper Cancer
Fatigue Scale [13] was used to evaluate the
cancer related fatigue 1 week after surgery, at
discharge and 1 month and 3 months after discharge, including feeling (5 items), emotion (5
items), cognition (6 items) and behavior (6
items). 0-10 scores were set for these questions, except for the former 2 ones, of which 0
score represents for none, 1-3 scores for mild,
4-6 scores for moderate and 7-10 scores for
severe. The higher scores indicate the severer
cancer related fatigue.
Statistical analysis
SPSS22.0 was used for statistical analysis.
The measurement data were represented by
mean ± standard deviation (SD). Independentsamples t test was used for the comparison of
results between groups and within groups. The
enumeration data were represented by [n (%)].
X2 test was used for the comparison of results
between groups and within groups. P<0.05
means that the difference is statistically significant.
Results
Comparison of general data between the two
groups
There was no significant difference in terms of
age, average height, average weight, proportion of Stage I and II in preoperative TNM staging of breast cancer, proportion of married and
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Table 1. Comparison of general data between the two groups ( x ± sd)/[n (%)]
Data
Age (years old)
Height (cm)
Weight (kg)
TNM staging
Marital status
Educational background

Stage I
Stage II
Married
Others
Junior high school
Senior high school
Junior college or above

Observation
group (n=43)
47.43±6.81
162.38±10.08
65.42±3.29
28 (65.12)
15 (44.88)
34 (79.07)
9 (20.93)
12 (27.91)
21 (48.84)
10 (23.26)

Control group
(n=42)
48.76±7.38
163.85±11.46
66.84±3.51
30 (71.43)
12 (28.57)
32 (76.19)
10 (23.81)
11 (26.19)
22 (52.38)
9 (21.43)

t/X2

P

0.864
0.628
1.925
0.391

0.390
0.532
0.058
0.532

0.102

0.750

0.526

0.317

other patients in aspect of
marital status and proportion
of patients with junior high
school, senior high school and
junior college or above in
aspect of educational background between the two
groups (P>0.05) (Table 1 and
Figure 1).
Comparison of lymphedema
grade at discharge between
the two groups
Figure 1. Comparison on TNM staging of breast cancer between the two
groups. There was little difference in the number of patients in TNM Stage I
and II between two groups (P>0.05).

At discharge, there were 25
cases in observation group
and 16 cases in control group
in lymphedema grade I, 14 cases in observation group and 15 cases in control group in
lymphedema grade II, and 4 cases in observation group and 11 cases in control group in
lymphedema grade III. The proportion of
patients with lymphedema grade I in observation group was much higher than that in control
group and the proportion of patients with
lymphedema grade III in observation group was
much lower than that in control group, which
showed statistical difference (P<0.05). There
was no statistical difference in the proportion
of patients with lymphedema grade II between
the two groups (P>0.05) (Figure 2).

Figure 2. Comparison of lymphedema grade between
the two groups. The number of patients with lymphedema grade I and III in observation group was much
higher than that in control group (P<0.05). There was
little difference in the number of patients with lymphedema grade III between the two groups (P>0.05). &
means P<0.05 when the number of patients in the
same stage was compared between two groups.
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Comparison on remission effect of lymphedema at discharge between the two groups
At discharge, 62.79% of lymphedema patients
were in complete remission in observation
group and 40.48% in control group; 30.23%
were in partial remission in observation group
Int J Clin Exp Med 2020;13(6):4544-4552
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10.46 in control group 1 week after surgery, 98.63±12.38 in observation group
and 80.64±10.29 in control group at
Complete
Partial
NonGroup
discharge, 112.52±15.71 in observaremission remission remission
tion group and 91.36±13.45 in control
Observation group (n=43) 27 (62.79) 13 (30.23) 3 (6.98)
group 1 month after discharge, and
Control group (n=42)
17 (40.48) 14 (33.33) 11 (26.19)
131.06±17.84 in observation group and
2
X
4.237
0.094
5.701
118.75±14.39 in control group 3
P
0.040
0.759
0.017
months after discharge. There was little
difference in ESCA scores for self-care
agency between the two groups 1 week after
surgery (P>0.05). The ESCA scores for self-care
agency of observation group were much higher
than those of control group at discharge and at
1 month and 3 months after discharge (P<0.05)
(Figure 3).
Table 2. Comparison on remission effect of lymphedema
at discharge between the two groups [n (%)]

Comparison on shoulder joint motion between
the two groups

Figure 3. Comparison of ESCA scores for self-care
agency between the two groups. There was little difference in ESCA scores for self-care agency of the
two groups 1 week after surgery (P>0.05). The ESCA
scores for self-care agency of observation group
were much higher than those of control group at discharge and at 1 month and 3 months after discharge
(P<0.05). # means P<0.05 when ESCA scores of two
groups were compared at the same time.

and 33.33% in control group; and 6.98% were
in non-remission in observation group and
26.19% in control group. The complete remission rate of lymphedema in observation group
was much higher than that of in control group
and the non-remission rate of observation group was much lower than that of control group
(P<0.05). There was no significant difference in
partial remission rate between the two groups
(P>0.05) (Table 2).
Comparison of self-care agency between the
two groups
The ESCA scores for self-care agency were
78.59±10.42 in observation group and 75.34±
4548

There was little difference in scores for shoulder joint function between the two groups 1
week after surgery (P>0.05). The scores for
shoulder joint function at discharge and 1
month after discharge were much higher than 1
week after surgery in both groups (P<0.05). The
scores for shoulder joint function of observation group were much higher than those of control group at discharge and 1 month after discharge (P<0.05) (Table 3).
Comparison on quality of life between the two
groups
At the time of 1 week after surgery, the scores
for physical well-being were 17.52±2.26 in
observation group and 17.63±2.61 in control
group; those for family/social well-being were
27.65±3.32 in observation group and 26.78±
3.17 in control group; those for emotional wellbeing were 12.35±3.66 in observation group
and 13.08±3.75 in control group; those for
functional well-being were 18.54±2.45 in
observation group and 19.03±2.34 in control
group; and those for additional concerns were
22.31±4.46 in observation group and 23.58±
4.72 in control group.
At the time of 3 months after surgery, the
scores for physical well-being were 23.34±2.96
in observation group and 19.52±2.46 in control group; those for family/social well-being
were 34.13±3.36 in observation group and
30.46±2.78 in control group; those for emotional well-being were 20.16±1.85 in observaInt J Clin Exp Med 2020;13(6):4544-4552
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Table 3. Comparison on shoulder joint motion between the two groups ( x ± sd, scores)
Group
Observation group
Control group
t
P

Number of cases
43
42

1 week after surgery
51.62±4.49
50.34±4.84
1.264
0.210

At discharge
63.38±6.27*
56.34±5.83*
5.358
0.000

1 month after discharge
71.46±7.54*,&
64.75±6.79*,&
4.308
0.000

Note: *P<0.05 in comparison with that 1 week after surgery in group; and &P<0.05 in comparison with that at discharge.

Figure 4. Comparison on quality of life 1 week after
surgery between the two groups. There was little difference in indicators for physical well-being, family/
social well-being, emotional well-being, functional
well-being and additional concerns of the two groups
1 week after surgery (P>0.05).

tion group and 15.67±1.37 in control group; those for functional well-being were 23.23±2.25
in observation group and 20.86±2.41 in control group; and those for additional concerns
were 30.16±2.89 in observation group and
27.61±2.37 in control group.
There was no statistical difference in all indicators for quality of life between the two groups 1
week after surgery (P>0.05). The indicators of
observation group were much higher than those of control group 3 months after surgery
(P<0.05) (Figures 4, 5).
Comparison of cancer related fatigue between
the two groups
There was little difference in scores for cancer
related fatigue 1 week after surgery (P>0.05).
The scores for cancer related fatigue at dis4549

Figure 5. Comparison on quality of life 3 months after surgery between the two groups. The indicators
for physical well-being, family/social well-being, emotional well-being, functional well-being and additional concerns of observation group were much higher
than those of control group 3 months after surgery
(P<0.05). * means P<0.05 when the scores for indicators of the same aspect were compared between
the two groups.

charge and at 1 month and 3 months after discharge were lower than 1 week after surgery in
both groups (P<0.05). The scores for cancer
related fatigue of observation group were much
lower than those of control group at discharge
and at 1 month and 3 months after discharge
(P<0.05) (Table 4).
Discussion
The modified radical mastectomy is widely
applied to breast cancer in current clinical practice, mainly including the following two implementation methods. One method is to remove
the pectoralis minor muscle, reserve the pectoralis major muscle and clean up the axillary
lymph nodes of Group I, II and III; and the other
Int J Clin Exp Med 2020;13(6):4544-4552
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Table 4. Comparison of cancer related fatigue between the two groups ( x ± sd, scores)
Group
Observation group
Control group
t
P

Number of
cases
43
42

1 week after
surgery
7.21±1.63
7.25±1.68
0.111
0.912

At discharge
5.28±1.35*
6.45±1.42*
3.894
0.000

1 month after
discharge
3.86±0.84*
4.73±0.89*
4.636
0.000

3 months after
discharge
2.79±0.51*,#
3.55±0.56*,#
6.545
0.000

Note: *P<0.05 in comparison with that 1 week after surgery in group; and #P<0.05 in comparison with that 1 month after
discharge.

is to reserve the pectoralis minor muscle and
pectoralis major muscle, without cleaning up
axillary lymph nodes [14]. It was verified in clinical practice that the modified radical mastectomy had similar effect and similar survival rate
with the traditional radical mastectomy, but the
former could reserve the pectoralis of patients, reduce the surgical-related complications, ease the surgical difficulty and more
importantly, enhance the good-looking appearance [15]. The modified radical mastectomy
could achieve satisfactory results, but it has
been found in clinical practice that the mental,
physiological and social functions of patients
are affected seriously after surgery.
Considering the reasons for all aspects affected after surgery, the physiological aspect refers
to the occurrence of inevitable postoperative
complications, which will influence the subjective feeling of patients and further make
patients afraid of postoperative recovery, thus
affecting the prognosis consequently [16]. In
addition, patients need to receive the postoperative adjuvant radiotherapy, but the radiotherapy with obvious side effects will affect
their physiological status. The mental aspect
refers to the appearance of patients that may
change to a certain extent after their pectoralis
major muscle or pectoralis minor muscle is
removed partially, which makes them lose female secondary sex characteristics, reduces
their self-perception and affects their selfesteem. As a result, some patients may become
anxious and depressed [17]. The social aspect
is that the individual representation is not applicable to social expectations due to the change
of appearance after surgery. After the decline
of social adaptability in patients, they may have
the phenomenon of social withdrawal and
some other negative states such as inferiority,
etc., affecting their social function [18].
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Hence, the postoperative nursing intervention
in patients with modified radical mastectomy
should be emphasized to enhance their selfcare agency, ensure the smooth postoperative
recovery and effectively improve the quality of
life. Health education is an indispensable part
of the implementation of nursing intervention
at present and has gradually become an important indicator to inspect nursing quality as a
vital part of overall nursing [19]. With the
change of nursing concepts and the improvement of patients’ requirements for nursing services, health education has played an increasingly prominent role in nursing implementation.
In this study, the health education under the
guidance of PBL (problem-based learning) was
implemented mainly to apply a health education through teaching model by facing problems
and creating a problem-based environment
based on the problems and patient-centered
[20]. PBL-based health education can help
patients obtain an individualized and targeted
health education so that they have stronger
sense of participation, higher enthusiasm and
higher self-management ability [21]. During the
implementation of health education, nurses
should lay emphasis on the creation of a harmonious learning environment so that patients
can solve problems, change self-management
behaviors and improve the quality of life through their own efforts [22].
In this study, observation group received PBLbased health education and the results showed
that the proportion of lymphedema grade I in
observation group was much higher than that
in control group at discharge and the proportion of lymphedema grade III in observation
group was much lower than that in control
group at discharge (P<0.05). Moreover, the
complete remission rate of lymphedema in
observation group was much higher than that
of control group and the non-remission rate of
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observation group was much lower than that of
control group (P<0.05), which indicated that
PBL-based health education could relieve the
lymphedema of patients with breast cancer
more obviously and rapidly. The main reason
was that the targeted health education was
provided for observation group based on the
specific problem of lymphedema after surgery
so as to guide patients to take exercise and correctly wear the elastic sleeve and help them
with body massage regularly, which was better
for the improvement of lymphedema. In this
study, the ESCA scores for self-care agency of
observation group were much higher than
those of control group at discharge and at 1
month and 3 months after discharge (P<0.05);
the scores for range of motion of observation
group were much higher than those of control
group at discharge and 1 month after discharge
(P<0.05); and the scores for cancer related
fatigue of observation group were much lower
than those of control group at discharge and at
1 month and 3 months after discharge (P<0.05),
which indicated that PBL-based health education could increase the self-care agency of
patients, obviously reduce the degree of cancer
related fatigue and greatly improve the range of
motion. It was analyzed and found that the
health education in observation group mainly
aimed to guide patients to take shoulder rehabilitation training. Appropriate exercise can
guarantee the local blood circulation of shoulder joint, effectively relax shoulder muscles
and significantly improve the blood supply of
affected limb, so that the shoulder joint function of patients can be recovered more obviously. Similar studies have also verified that
PBL-based health education could significantly
improve the shoulder joint function of patients.
With regard to quality of life, the scores for
physical well-being, family/social well-being,
emotional well-being, functional well-being and
additional concerns of observation group were
higher than those of control group 3 months
after surgery (P<0.05), which indicated that
PBL-based health education significantly improved the quality of life of patients. Menen et
al. [23] found that most breast cancer patients
had a sense of shame and different degrees of
psychological defect, which affected their quality of life consequently. Besides, Weitzel [24]
pointed out that the breast cancer patients,
with an inferiority complex, were worried about
their family life and marriage life and reluctant
4551

to communicate with others after surgery,
which may affect the recovery of their quality of
life. The PBL-based health education can be
used to guide patients to take physical exercise
correctly and control the exercise intensity
properly. In the exchange conference for breast
cancer patients, patients can communicate
with each other to form a favorable social support, enhance their confidence in life and society, and recover their self-worth, so as to effectively improve the quality of real life [25].
In conclusion, the application of PBL-based
health education to breast cancer patients
underwent modified radical mastectomy could
relieve their lymphedema and cancer related
fatigue, and effectively improve their shoulder
joint motion, self-care agency and quality of life,
which has good application value. However, in
this retrospective study, the objects of study
could not be selected in advance. Besides, the
analysis of the research results is not comprehensive and the results are not representative
enough due to fewer objects of study involved.
Therefore, the future studies should focus on
the intensive study with larger sample size and
multiple aspects, and lay emphasis on the prospective study so as to obtain more scientific
and representative conclusions and provide
more guidance for the treatment of patients.
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