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Abstract: Objective: To assess the influence of PDCA-based nursing management model on the quality of life (QOL) 
and complications of patients with acute leukemia undergoing chemotherapy. Methods: In this study, we randomly 
divided 118 patients with acute leukemia undergoing chemotherapy in our hospital into an observation group 
(n=59) and a control group (n=59). The control group was implemented routine nursing while the observation group 
was implemented PDCA-based nursing management. The anxiety, depression, QOL, cancer fatigue, total complica-
tion rate, sleep quality, and patients’ satisfaction were compared between the two groups. Results: The SAS and 
SDS scores of the observation group were significantly lower than those of the control group (P<0.05). The scores 
of physical function, general health, social function, emotional role, and mental health of the observation group 
were superior to those of the control group (all P<0.05). The 4 dimensions of behavior/severity, sense, emotion and 
cognition/mood in the observation group were significantly lower than those of the control group (all P<0.05). The 
incidence of complications such as nausea and vomiting, infection, bleeding, phlebitis, bone marrow suppression 
and mucositis in the observation group was significantly lower than that in the control group (P<0.05). The scores of 
sleep quality in the observation group were significantly lower than those of the control group (all P<0.05). The ob-
servation group’s satisfaction with PDCA-based nursing management was markedly higher than that of the control 
group (P<0.05). Conclusion: The PDCA-based nursing management model applied to patients with acute leukemia 
undergoing chemotherapy has shown good effects, which can improve depression, anxiety, cancer fatigue, sleep 
quality and QOL. It also significantly reduced the incidence of complications and improved patients’ satisfaction, 
which was worth of clinical application.
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Introduction

Acute leukemia is a malignant clonal disease of 
one or more hematopoietic stem cells. The dis-
ease is characterized by abnormal proliferation 
of primary and naive cells, which inhibits the 
normal hematopoietic function of the bone 
marrow and can occur at different ages [1]. The 
etiology of acute leukemia is complex and 
unclear, and may be closely related to biologi-
cal, chemical, genetic, and physical factors [2, 
3]. Studies have reported that the incidence of 
leukemia in China is 2.76/100,000 in recent 
years, showing increasing trend year by year 
[4]. The onset of the disease is of variety and it 
is not easy to detect. Patients may present with 

symptoms such as dizziness, fatigue, pallor, 
excessive menstruation, bleeding gums, sud-
den high fever or severe bleeding. When the 
diseased cells infiltrate into extra medullary 
organs such as liver, spleen and lymph nodes,  
it causes enlargement of the corresponding 
organs, which can be life-threatening if not 
treated in time [5].

Chemotherapy is the main treatment for acute 
leukemia, which can destroy the leukemia cell 
population, control the progression of the dis-
ease and relieve clinical symptoms. However, 
chemotherapy will also kill normal cells, and the 
adverse effects after the use of a large num- 
ber of glucocorticoids and immunosuppressive 
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drugs cause physical and mental pain to pa- 
tients, leading to anxiety, fear, loss and other 
negative emotions. The psychological stresses 
may increase patient’s perception of pain and 
affect their quality of life (QOL) and disease out-
comes [6]. Relieving patients’ pain and anxiety, 
improving their life quality and complications 
become the focus of acute leukemia.

PDCA management is a quality management 
model proposed in the field of management in 
America. It is a management process in which 
quality management is carried out in four stag-
es: plan, do, check, action, and the cycle goes 
on and on [7]. The PDCA-based nursing man-
agement model is a new nursing model that 
combines PDCA management with nursing 
management in order to improve the quality of 
nursing care and clinical treatment outcomes 
[8]. There are a few reports on the impact of 
PDCA-based care management model on the 
QOL and complications of patients with acute 
leukemia undergoing chemotherapy at home 
and abroad, but neglect patients’ cancer fa- 
tigue and sleep quality [9]. Therefore, this stu- 
dy focused on the effectiveness of the PDCA-
based nursing management model in so as to 
improve the QOL and to reduce complications 
of patients with acute leukemia undergoing 
chemotherapy. In order to provide theoretical 

This study was approved by the medical ethics 
committee of Affiliated Hospital of Jiangnan 
University.

The included patients were suffering from 
acute leukemia diagnosed by the Criteria for 
Diagnosis and Efficacy of Hematology [10]. 
They had normal cognitive function. All of the 
enrolled subjects have agreed to participate in 
the study and signed informed consent.

Those patients were excluded: patients with a 
history of chemotherapy or mental illness; pa- 
tients with vital organ dysfunction; patients 
with cognitive impairment; patients with other 
malignant tumors; patients who died during 
chemotherapy and withdrew from the study.

Methods

The control group received routine care. Be- 
fore chemotherapy, patients were given routine 
health education, guided to a light diet, ab- 
stained from spicy and stimulating foods. After 
chemotherapy, patients were given medication 
and daily care.

The observation group implemented PDCA-
based nursing management, which included a 
number of specific measures [11]. (1) Plan: To 
avoid the possible complications and catheter 

Table 1. Comparison of general baseline data between the two groups 
of patients (n, %, 

_
x  ± sd)

Indexes Observation  
group (n=59)

Control group  
(n=59) χ2/t P

Age (years) 56.4±4.1 55.6±4.8 0.973 0.332
Course of disease (years) 5.6±1.3 5.5±0.9 0.529 0.598
Gender 0.139 0.709
    Male 24 26
    Female 35 33
Chemotherapy 0.173 0.917
    IDA 15 17
    CODP 26 25
    HA 18 17
Comorbidity
    Hypertension 11 12 0.054 0.816
    Coronary Heart Disease 9 8 0.068 0.793
    Diabetes 7 6 0.086 0.768
Types of leukemia 0.034 0.854
    Acute lymphocytic leukemia 31 32
    Acute myeloid leukemia 28 27

guidance for clinical care, 
we analyzed the effects of 
the nursing model on pa- 
tient’s anxiety, depression, 
cancer fatigue, complicati- 
ons, and satisfaction with 
nursing.

Materials and methods

General information

In this study, we randomly 
divided 118 patients with 
acute leukemia undergo-
ing chemotherapy in Affi- 
liated Hospital of Jiangnan 
University from March 13, 
2019 to July 16, 2020 into 
an observation group (n= 
59) and a control group 
(n=59). Table 1 has shown 
the basic characteristics 
of patients in two groups. 
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shedding of leukemia patients, a nursing plan 
would be formulated that included education of 
basic knowledge, psychological nursing meth-
ods, PICC intubation care and so on. (2) Do:  
① We implemented disease-related health 
education, which included knowledge of acute 
leukemia-related pathology, diagnosis and tre- 
atment, PICC intubation protection and daily 
maintenance. ② We provided the knowledge  
of PICC catheterization management. We ins- 
tructed patients to observe the condition of  
the catheter every day, such as blockage, fold-
ing, shifting, falling off, especially whether there 
was any bleeding or leakage at the puncture 
point, and change the dressing regularly. ③ We 
would conduct psychological counseling. Be- 
fore chemotherapy, we tried to eliminate pa- 
tients’ fears and worries about chemotherapy. 
After chemotherapy, we comforted the patient 
that physical discomfort was temporary to 
reduce patient’s anxiety. ④ Diet intervention 
referred to guiding the patient to eat scientifi-
cally, avoiding high-fat and spicy food, contrain-
dicating tobacco and alcohol. ⑤ Discharge in- 
tervention included guiding patients to correct-
ly care for PICC catheters, issuing acute leuke-
mia related health education manuals to guide 
patients and their families in learning. (3) 
Check: We would set up a quality control team 
to conduct regular inspections on each inter-
vention. Existing problems should be prompt- 
ly raised, analyzed and discussed within the 
group to study rectification plans. (4) Action: At 
the end of patient’s treatment, we would con-
duct a comprehensive evaluation of all mea-
sures of the nursing process during the hospi-
talization period, mainly including PICC pla- 
cement time, occurrence of complications or 
adverse events, QOL, quality of sleep, and sat-
isfaction with nursing.

Outcome measures

After implementing systemic nursing, the inter-
vention effects of the two groups were com- 
pared.

Main outcome measures

(1) The Self-Rating Anxiety Scale (SAS) was 
used to assess the status of anxiety between 
the two groups of patients [12]. The SAS score 
≥50 points indicated that there were anxiety 
symptoms, and its degree became more seri-
ous as the score increased. (2) The Self-Rating 
Depression Scale (SDS) was used to assess 

the status of depression between the two gr- 
oups of patients [13]. The degree of depression 
became more serious as the score increased 
(53-62 points was considered as mild depres-
sion, 63-72 points was considered as moder-
ate depression, >72 points was considered as 
severe depression). (3) Medical Outcomes St- 
udy 36-Item Short-Form (MOS SF-36) was us- 
ed to compare the QOL of the two groups of 
patients. The scale included five dimensions of 
physical function, general health, social func-
tion, emotional role, and mental health. The full 
score of each dimension was 100 points. The 
higher the score, the higher the QOL in the rel-
evant dimensions was [14]. (4) The Pipers’ 
Fatigue Scale (PFS) scale was conducted to 
compare the status of cancer fatigue between 
the two groups. The scale included 4 dimen-
sions of behavior/severity, sense, emotion and 
cognition/mood. The degree of cancer fatigue 
increased with the increase in scores [15]. (5) 
We compared the occurrence of complications 
such as nausea, vomiting, infection, bleed- 
ing, phlebitis, bone marrow suppression and 
mucositis between the two groups. If multiple 
complications occur in the same patient, the 
multiple complications were counted when cal-
culating the total incidence of complications, 
that was, the total incidence of complications = 
the number of complications/total number of 
cases ×100%.

Secondary outcome measures

(1) The Pittsburgh Sleep Quality Index Rating 
Scale (PSQI) was conducted to compare the 
sleep quality of two groups of patients. The 
higher the score, the worse the sleep quality 
was [16]. (2) When discharged from the hospi-
tal, patients were asked to fill in the self-made 
satisfaction survey scale of Affiliated Hospital 
of Jiangnan University (the scale validity coeffi-
cient was 0.784, the reliability coefficient was 
0.865) to evaluate nursing satisfaction. It was 
divided into satisfied (90-100 points), basically 
satisfied (60-89 points), dissatisfied (<60 po- 
ints). Satisfaction rate = (satisfied + basically 
satisfied) number of cases/total number of 
cases × 100%.

Statistical analysis

In this study, SPSS 20.0 was adopted for data 
statistics. Counting data were presented as 
(n/%), and the comparison was tested by χ2 
test. Measurement data were expressed as the 
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mean ± standard deviation (
_
x  ± sd) when con-

forming to normal distribution. The comparison 
between groups was tested by the indepen-
dent-t test, comparison of the composition of 
grade data between groups was tested by rank 
sum test. P<0.05 was considered statistically 
significant.

Results

Comparison of general baseline data between 
the two groups

No statistically significant difference was dis-
covered in age, course of disease, gender, che-
motherapy, comorbidity, and types of leukemia 
between the two groups of patients (P>0.05), 
but they were comparable, as shown in Table 1.

Comparison of anxiety between the two groups

The SAS scores of the observation group was 
lower than that of the control group (48.13±6.38 
vs. 52.18±5.68), which was markedly different 
(t=3.642, P<0.001), as shown in Figure 1.

Comparison of depression in the two groups

The SDS scores of the observation group was 
lower than that of the control group (48.97±6.07 
vs. 54.69±5.98; t=5.156, P<0.001), as shown 
in Figure 2.

Comparison of the QOL of the two groups of 
patients

The scores of physical function, general heal- 
th, social function, emotional role, and mental 

health of the observation group were higher 
than those of the control group (all P<0.01), as 
shown in Table 2.

Comparison of cancer fatigue between the two 
groups

The observation group’s scores of 4 dimen-
sions of behavior/severity, sense, emotion and 
cognition/mood were lower than those of the 
control group (all P<0.001), as shown in Table 
3.

Comparison of the incidence of complications 
between the two groups

In the observation group, there were 4 cases of 
nausea and vomiting, 3 cases of infection, 3 
cases of bleeding, 2 cases of phlebitis, 6 cases 
of bone marrow suppression, and 3 cases of 
mucositis. The total incidence of complications 
in the observation group was 35.59%. In the 
control group, there were 9 cases of nausea 
and vomiting, 7 cases of infection, 6 cases of 
bleeding, 6 cases of phlebitis, 7 cases of bone 
marrow suppression, and 4 cases of mucositis. 
The total complication rate of the control group 
was 66.10%. In the observation group, the total 
incidence of complications was markedly lower 
than that in the control group (P<0.01), as 
shown in Table 4.

Comparison of sleep quality between the two 
groups

The PSQI scores in the observation group were 
significantly lower than those of the control 
group (10.97±2.07 vs. 14.69±3.38, t=7.209, 
P<0.001), as shown in Figure 3.

Figure 1. Comparison of SAS scores between the 
two groups. Compared with the control group, ###P< 
0.001. SAS: Self-Rating Anxiety Scale.

Figure 2. Comparison of SDS scores between the 
two groups. Compared with the control group, 
###P<0.001. SDS: Self-Rating Depression Scale.
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had standardized and scientific features that 
could promote the spiral improvement of quali-
ty level [17, 18]. In recent years, since the PDCA 
cycle management method was introduced into 
the medical field, it had been widely used in the 
postoperative care management of cancer and 
surgical diseases. It had achieved good prac- 
tical results and improved the prognosis of 
patients and the quality of care [19, 20].

Patients with acute leukemia often suffered 
from anxiety and depression, which were the 
most common psychological stress reactions 
of patients. Jiang Xiaoling et al. took 120 
patients with hypertensive as the study sub-
jects [21]. The control group was delivered tra-
ditional nursing intervention while the observa-
tion group was implemented the PDCA cycle 

Table 2. Comparison of quality of life score MOS SF-36 between the 
two groups (points, 

_
x  ± sd)

Quality of life score Observation  
group (n=59)

Control group  
(n=59) t P

Physical function 78.20±10.26 66.80±8.90 6.447 0.000
General health 91.76±10.15 85.17±12.21 3.188 0.002
Social function 72.34±11.43 65.87±10.26 3.236 0.002
Emotional role 64.81±9.32 55.54±7.29 6.018 0.000
Mental health 68.48±10.18 57.38±7.01 6.898 0.000

Table 3. Comparison of cancer fatigue between the two groups (points, _
x  ± sd)

Cancer fatigue status Observation  
group (n=59)

Control group  
(n=59) t P

Behavior/severity 2.18±0.34 5.18±0.94 23.053 0.000
Sense 1.94±0.26 5.06±0.80 28.490 0.000
Emotion 1.82±0.25 4.85±0.75 29.439 0.000
Cognition/mood 2.13±0.20 5.46±0.91 27.453 0.000

Table 4. Postoperative complications of the two groups of patients (n, 
%)

Groups Observation  
group (n=59)

Control  
group (n=59) χ2 P

Nausea and vomiting 4 (6.78) 9 (15.25)
Infection 3 (5.08) 7 (11.86)
Bleeding 3 (5.08) 6 (10.17)
Phlebitis 2 (3.39) 6 (10.17)
Bone marrow suppression 6 (10.17) 7 (11.86)
Mucositis 3 (5.08) 4 (6.78)
Total incidence of complications 21 (35.59) 39 (66.10) 10.986 0.001

Comparison of patient 
care satisfaction be-
tween the two groups

In the observation group, 
32 patients were satisfied 
with continuity care, 23 
were basically satisfied, 
and 4 were dissatisfied. 
The satisfaction of the 
observation group was 
93.22%. In the control 
group, 24 patients were 
satisfied with continuati- 
on care, 23 were basical- 
ly satisfied, and 11 were 
dissatisfied. The satisfac-
tion rate of the control gr- 
oup was 79.66%. The sat-
isfaction rate of patients 
in the observation group 
with continuity care was 
significantly superior to 
that in the control group 
(P<0.05), as shown in 
Table 5.

Discussion

The PDCA (Plan, Do, Che- 
ck, Action) cycle was a  
scientific quality manage-
ment method, which was 
proposed by American qu- 
ality management expert 
Deming in the 19-50s. It 

Figure 3. Comparison of PSQI scores between 
the two groups. Compared with the control group, 
###P<0.001. PSQI: Pittsburgh Sleep Quality Index Rat-
ing Scale.
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method for the nursing intervention. The study 
found that the observation group had signifi-
cantly lower SAS and SDS scores than the con-
trol group. In the current study, the observation 
group was given a PDCA-based nursing man-
agement model and compared with the control 
group that was delivered a traditional nursing 
model. The results showed that the SAS and 
SDS scores of the observation group were 
lower than those of the control group, indicat-
ing that the PDCA-based nursing management 
model could reduce patients’ anxiety, improve 
their mental and emotional state.

PDCA-based nursing management model was 
important to improve patients’ QOL and reduce 
the complication rate. Lu et al. randomly divid-
ed 96 patients with acute leukemia into an 
observational group and a control group [9]. 
The control group was delivered routine care 
while the observation group implemented a 
PDCA-based nursing management model. The 
study concluded that the PDCA-based nursing 
management model was beneficial to improve 
the QOL and reduce the incidence of complica-
tions. In the current study, the QOL of the two 
groups of participants was evaluated by the 
MOS SF-36 scale. It was found that the obser-
vational group had significantly higher scores 
than the control group in each dimension of 
physical function, general health, social func-
tion, emotional role, and mental health, sug-
gesting that the patients in the observation 
group had better QOL, which was consistent 
with the above findings. In addition, the compli-
cation rate of the observation group was lower 
than that of the control group, which may be 
due to the implementation of a PDCA-based 
care management model. It managed the risk 
of complications and adverse events after PICC 
placement by addressing the status of cathe- 
ter use, the puncture point and the puncture 
vein, which was consistent with the above find- 
ings.

Cancer fatigue is one of the common symptoms 
of clinical malignant tumors. Caused by tumors 

or anti-tumor treatments, it is a disturbing, per-
sistent status of physical, emotional and/or 
cognitive subjective fatigue and energy exhaus-
tion. It interferes with daily life and functions, 
and the symptoms are non-specific weakness, 
weakness, general decline, lethargy, and fa- 
tigue. Patients with acute leukemia undergoing 
chemotherapy are often accompanied by fa- 
tigue, the incidence of which is about 75% to 
96%, and the degree of fatigue is aggravated 
by the adverse reactions of chemotherapy [22]. 
In the current study, cancer-related fatigue was 
assessed in two groups of subjects through the 
PFS scale, and it was found that the behavior/
severity, sense, emotion and cognition/mood 
dimensions scores were markedly lower in the 
observation group than in the control group, 
which was consistent with the above findings. 
This may be due to the fact that the observa-
tion group took appropriate exercises and ac- 
tivities, playing soothing music and so on to 
help patients relieve fatigue. In addition, the 
scores of sleep quality of the observation gr- 
oup were lower than those of the control group, 
indicating that the sleep quality of the observa-
tion group was better than that of the control 
group, once again proving the advantages of 
the PDCA-based care management model.

Finally, the current study also examined the 
nursing satisfaction of the two groups of pa- 
tients during hospitalization, and found that  
the nursing satisfaction of the observation gr- 
oup was significantly superior to that of the  
control group. This may be because the PDCA-
based nursing management model reduced 
patients’ anxiety and depression, improved pa- 
tients’ sleep quality and QOL, reduced the inci-
dence of complications, improved cancer fati- 
gue, and patients have a better subjective 
experience in medical treatment. However, this 
study did not pay attention to negative emo-
tions of the main caregivers. In the later stage, 
a large sample of long-term care effect resear- 
ch should be carried out to confirm the feasibil-
ity and importance of the PDCA-based nursing 

Table 5. Comparison of nursing satisfaction between the two groups of patients (n, %)
Groups Satisfied Basically satisfied Dissatisfied Satisfaction rate
Observation group (n=59) 32 (54.24) 23 (38.98) 4 (6.78) 55 (93.22)
Control group (n=59) 24 (40.68) 23 (38.98) 12 (20.34) 47 (79.66)
χ2 4.627
P 0.031
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management model in patients with acute 
leukemia.

In summary, the PDCA-based nursing manage-
ment model applied to patients with acute leu-
kemia undergoing chemotherapy had better 
effects, which can improve patients’ depres-
sion, anxiety, cancer fatigue, sleep quality, and 
QOL. It also significantly reduced the occurren- 
ce of complications and improved patient satis-
faction, which was worth of clinical application.
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