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Abstract: Interventional therapy, which can prolong the survival of patients with liver cancer (LC), is an important
means to treat the disease. During interventional therapy for LC, it is essential to make a targeted and detailed
nursing plan to ameliorate the prognosis. The purpose of this study was to determine the application significance of
personalized nursing in patients undergoing interventional therapy for LC. We retrospectively analyzed 136 patients
with LC undergoing interventional therapy. Among them, 70 cases receiving personalized nursing were assigned to
the observation group (0G), and the remaining 66 cases receiving routine nursing were the control group (CG). After
nursing, sleep time of patients in the OG was significantly longer than that in CG. In addition, time to ambulation
and hospital stay were shorter in the OG than in the CG. Furthermore, the OG exhibited significantly lower scores
of visual analogue scale (VAS) and self-rating anxiety scale (SAS), as well as significantly reduced incidence of ad-
verse reactions than the CG. Compared with the CG, the levels of serum alanine aminotransferase (AST), aspartate
aminotransferase (ALT), and total bilirubin (TBIL) were significantly lower in the OG after nursing, while the level of
albumin (ALB) was significantly increased. Moreover, patients in the OG showed significantly higher nursing satisfac-
tion and quality of life scores than those in the CG. Therefore, personalized nursing has good prospects for usein

interventional therapy for LC.
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Introduction

Liver cancer (LC), also known as hepatocellular
carcinoma, is one of the main malignancies
causing cancer death [1]. The early clinical
presentations of LC are not obvious and non-
specific, which results in most patients being
diagnosed at middle and late stages [2].
Currently, surgical resection and liver trans-
plantation are the mainstays of treatment for
patients with early-stage LC, while intervention-
al therapy is the main palliative treatment-
for those with advanced disease [3]. Interven-
tional therapy for LC has been extensively
applied in the clinic. It is minimally invasive,
safe and has a low risk of complications, so it
can prolong the overall survival of patients [4].
However, after treatment, patients often expe-
rience a series of adverse reactions such as
nausea and vomiting, pain, and dysuria [5]. So,

giving targeted nursing intervention to patients
with LC undergoing interventional therapy is
necessary.

The clinical routine nursing intervention lacks
pertinence and overall planning, which leads to
unsatisfactory clinical efficacy [6]; hence, it is
not effective in reducing the incidence of ad-
verse reactions and relieving pain of patients
in cancer treatment [7]. Personalized nursing,
on the other hand, is a targeted and patient-
centered nursing model that combines the in-
dividual differences and nursing needs of
patients according to the principles of nursing
[8]. During the implementation of personalized
nursing, corresponding adjustments can be
made according to the actual situation to pro-
vide interactive and scientific nursing interven-
tion for patients [9]. It has been previously
reported that nurses who actively combined
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patient preferences with scientific and practic-
al evidence succeeded in raising patients’
expectations and making informed decisions
in personalized care [10]. Welch-Coltrane sh-
owed that by developing a personalized nursing
plan for sickle cell disease patients, the hospi-
talization time was reduced by 1.23 days, the
7-day readmission rate by 34%, and the use of
intravenous hydromorphone by 25%, thus re-
ducing the economic burden on patients [11].
According to Tekin, it is very important to pro-
vide personalized care for patients undergoing
orthopedic surgery to improve their satisfa-
ction with nursing, and nurses should realize
the importance of personalized care in clinical
practice [12]. Thus, personalized nursing has a
positive effect on patients in clinical practice.

At present, there is no research on the applica-
tion of personalized nursing in interventional
therapy of LC. Accordingly, this study, through
the implementation of personalized care for
LC patients undergoing interventional therapy,
aimed to study the effect of this nursing model
in patients with LC.

Materials and methods

The internal Medical Ethics Committee approv-
ed this research, and all the study participants
were thoroughly informed and provided a writ-
ten informed consent prior to enrollment. This
retrospective analysis included 136 patients
with LC who received interventional therapy
in our hospital from September 2018 to Mar-
ch 2020. Inclusion criteria: all the enrolled
patients met the diagnostic criteria of LC [13]
and received interventional therapy in the
Shanxi Provincial People’s Hospital, with com-
plete case data and life expectancy >3 mo-
nths. Exclusion criteria: patients with other
malignant tumors, heart, kidney and other vital
organ disorders or mental disorders were ex-
cluded.

Nursing methods

Sixty-six patients receiving routine nursing in-
tervention were assigned into the control group
(CG), and 70 patients receiving personalized
nursing intervention were included into the
observation group (OG).

Routine nursing: During treatment, the nurs-
ing staff closely monitored the vital signs of
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patients and immediately reported the abnor-
malities to the attending physician. In addition,
medication was given to patients in strict accor-
dance with the doctor’'s orders, and adverse
reactions were observed after medication.

Personalized nursing: Establishment of a dedi-
cated nursing team: An experienced nurse was
appointed as the leader of the nursing team,
and a WeChat working group was established
to send the patients’ medical records to the
team members to formulate specific nursing
measures.

Psychological care: Patients were provided with
clean, sanitary and well-ventilated wards during
nursing. The nursing staff maintained good
communication with the patients and their fam-
ilies, created a relaxed and happy atmosphere
for patients and build a harmonious and mutual
trusting nurse-patient relationship. Advanced
information about the interventional therapy
was explained to patients and their families, so
that patients could know their condition and
face it with a optimistic attitude.

Intraoperative and postoperative care: The
humidity and temperature of the operating
room were adjusted preoperatively. The patient
was comforted when wheeled to the operating
room, and all vital signs were closely watched
during surgery. Postoperatively, patients were
told to stay in bed and reduce unnecessary vis-
its. Within 2 h after surgery, the patient was
closely observed to see if there was oozing
blood, redness, swelling or exudation at the
venipuncture site.

Dietary care: After surgery, patients were gi-
ven liquid food, with less high sugar and high-
lipid food as well as less gas-producing food
such as soy products and milk; while spicy,
fried, barbecued and other irritating food was
strictly prohibited. When patients got bett-
er, they were allowed to eat semi-liquid food
such as tofu, mince meat, and thick porridge.
The amount of food was kept appropriate so
that patients did not feel any abdominal
distension.

Pain care: Patients’ attention was channeled
by soothing music or mitigated by sedatives
and analgesics if the pain was severe. In case
of physiological pain, the patient was instruct-
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ed to massage the temple with the thumb
and fingertips in a spiral way for 5 min/time.
During the massage, the patient’s complexion
was observed and the patient was asked
whether there was any discomfort. In addi-
tion, patients were instructed to do proper
deep breathing exercises, and to contract
and relax the muscles of the upper and lower
limbs.

Post-discharge nursing guidance: After dis-
charge, patients were provided with life guid-
ance such as dietand activities through WeChat
and telephone. In addition, another dedicated
WeChat group was established, with doctors
regularly answering questions online to under-
stand the needs of patients and answer ques-
tions from patients and their families.

Outcome measures

(1) Clinical indicators were observed, including
sleep time, ambulation time, and length of
hospital stay. Before and after nursing (before
discharge), liver function indexes such as as-
partate aminotransferase (AST, Cat. No. E-BC-
K235-M), alanine aminotransferase (ALT, Cat.
No. E-BC-K236-M), albumin (ALB, Cat. No.
E-BC-KO57-M) and total bilirubin (TBIL, Cat. No.
E-BC-K760-M) were detected using the colori-
metric method, with kits all purchased from
Elabscience Biotechnology Co., Ltd., Wuhan,
China. Adverse reactions during care were re-
corded.

(2) Visual analogue scale (VAS) [14] was used to
assess patients’ degree of pain at 12 h and 48
h after surgery, with scores ranging from O
(painless) to 10 points (unbearable pain). The
complexion of patients was scored according to
the scoring scale, and scoring was in proportion
to the severity of the pain. The anxiety of
patients was evaluated using the self-rating
anxiety scale (SAS) before and after nursing
(before discharge) [15]. There are 20 questions
in the scale, each scores 1-4 points, with a cut-
off of 50 points. The score is proportional to the
anxiety level of the patient.

(3) A self-made nursing satisfaction question-
naire [16] was utilized to investigate patients’
satisfaction with the nursing work, with a score
<50 indicating unsatisfied, 50-69 indicating
fair, 70-89 indicating satisfied, and >90 indicat-
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ing very satisfied. Satisfaction rate = (satisfied
+ very satisfied) cases/total cases x100%.

(4) Patients’ quality of life (QoL) before and
after nursing (1 month after discharge) was
evaluated using the European Organization for
Research and Treatment of Cancer QOL Core
Questionnaire 30 (EORTC QLQ-30) [17] from
the following five domains: physical function,
cognitive function, role function, emotional
function, and social function. The higher the
score, the better the QoL.

Statistical methods

GraphPad 6.0 and SPSS 17.0 were used for
data analysis. Categorical variables were
expressed as cases/percentage [n (%)] and
analyzed using x? test; Continuous variables
were recorded as mean = SD, and the differ-
ence between two groups were analyzed using
t test while that within the group before and
after nursing by paired t test. P<0.05 indicated
that a difference was statistically significant.

Results
Patient clinical data

We collected the clinical data of all the partici-
pants (Table 1). The statistical analysis reveal-
ed no evident difference in clinical data such as
gender, age, disease type, course of disease,
tumor diameter, intraoperative blood loss,
operation time, hepatic portal occlusion time,
and marital status between the two groups
(P>0.05).

Clinical indicators in the two groups

We observed the clinical indicators in the two
groups. As shown in Table 2, after the imple-
mentation of personalized nursing, the sleep
time of patients in the OG was significantly lon-
ger than that in the CG, and the time to ambula-
tion and hospital stay were shorter than those
in the CG (P<0.05).

Pain score and anxiety degree in two groups

There was no significant difference in the VAS
score between the two groups at 12 h postop-
eratively (Figure 1A) (P>0.05); 48 h after sur-
gery, the VAS score decreased obviously in both
groups, and the score in the OG was significant-
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Table 1. Clinical data of patients in the control group and observation group

Classification Control group (n=66) Observation group (n=70) t/x? P
Gender 0.666 0.414
Female 51 (77.27) 58 (82.86)
Male 15 (22.73) 12 (17.14)
Age (years) 48.91+3.89 48.36+5.63 0.661 0.510
Disease type 0.708 0.400
Primary liver cancer 53 (80.30) 60 (85.71)
Secondary liver cancer 13 (19.70) 10 (14.29)
Course of disease (year) 2.09+0.38 2.16+0.26 1.235 0.219
Tumor diameter (cm) 5.91+1.85 6.04+1.90 0.415 0.679
Intraoperative blood loss (mL) 323.86+62.97 330.86+46.08 0.742 0.459
Operation time (min) 127.45+29.41 132.20+£36.88 0.827 0.410
Occlusion time of hepatic portal (min) 20.31+6.26 19.47+6.84 0.217 0.829
Marital status 0.365 0.546
Married 58 (87.88) 59 (84.29)
Single or widowed 8(12.12) 11 (15.71)
Education level 0.555 0.456
College and below 40 (60.61) 38 (54.29)
Bachelor degree or above 26 (39.39) 32 (45.71)
Provider payments 0.064 0.800
Self-paying 4 (6.06) 5(7.14)
Insurance 62 (93.94) 65 (92.86)

Table 2. Clinical indicators in the control group and observation
group

S Control group  Observation
Clinical indicators (n=66) group (n=70) t P
Sleep time (h) 6.05+0.43 7.36+0.39 18.630 <0.001
Early ambulation (h)  50.75+18.02 40.88+11.54 3.827 <0.001
Hospital stay (d) 8.37+1.53 6.84+1.29 6.318 <0.001
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Figure 1. VAS and SAS scores of patients in the control group and observa-
tion group. The VAS (A) and SAS (B) scores of patients in the two groups
were significantly lower than those before nursing, and the two scores in the
observation group were significantly lower than those of the control group.
Note: Paired t-test statistics showed that compared with the VAS score 12
hours after operation or before nursing, "P<0.05; t-test statistics showed
that compared with the control group after nursing, "P<0.05.
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ly lower than that in the CG
(P<0.05). The SAS (Figure 1B)
score differed insignificantly
between CG and OG before
nursing (P>0.05), but was
reduced in both groups after
nursing, with a lower level in
the OG compared with the
CG (P<0.05).

Change in liver function in-
dexes in two groups

We observed the changes of
liver function indexes AST
(Figure 2A), ALT (Figure 2B),
ALB (Figure 2C) and TBIL
(Figure 2D) in two groups. No
significant differences were
observed in the above param-
eters between CG and OG
before nursing (P>0.05). Aft-
er nursing, serum AST, ALT,
and TBIL decreased while ALB
increased in both groups (P<
0.05), and the improvement
of these liver function indexes
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very satisfied, with an overall
nursing satisfaction rate of
94.29%. The results indicate
that the nursing satisfaction
of patients in OG was signifi-
cantly higher than that in CG
(P<0.05, Table 4).

QoL of patients in two groups

Figure 2. Changes in liver function indexes of patients in the control group
and observation group. There was no significant difference in serum AST (A),
ALT (B), ALB (C), or TBIL (D) levels between the two groups before nursing.
After nursing, serum AST, ALT, and TBIL levels decreased significantly while
ALB increased significantly, and these liver function indexes in the observa-
tion group were significantly better than those of the control group. Note:
Paired t-test statistics showed that compared with the level before nursing,
“P<0.05; t-test statistics showed that compared with the control group after

nursing, "P<0.05.
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was more significant in the OG compared with

the CG (P<0.05).

Incidence of adverse reactions in two groups

During nursing, 12 cases of nausea and vomit-
ing, 9 cases of abdominal distension and con-
stipation, 13 cases of throat discomfort, and 2
cases of gastrointestinal bleeding were found
in the CG. In the OG, nausea and vomiting
occurred in 5 cases, abdominal distension and
constipation in 7 cases, throat discomfort in 7
cases, and gastrointestinal bleeding in 1 case.
Although there was no evident difference in
each adverse reaction (P>0.05), the total inci-
dence of adverse reactions in the OG was sig-
nificantly lower than that in the CG (P<0.05,

Table 3).

Nursing satisfaction in two groups

The self-made nursing satisfaction question-
naire was used to investigate the nursing ser-
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We applied EORTC QLQ-30 to
& evaluate the life quality of pa-
tients before and after nurs-
ing. No distinct differences
were observed in scores of
physical function (Figure 3A),
cognitive function (Figure 3B),
role function (Figure 3C), em=
otional function (Figure 3D)
and social function (Figure
3E) between the CG and 0G
(P>0.05). After nursing, the
above scores increased sig-
nificantly in both groups (P<0.05), with higher
scores in the OG (P<0.05).

Discussion

Clinically, interventional therapy for liver cancer
(LC) has the advantage of small trauma and a
simple operation, but it does cause postopera-
tive pain, psychological disorders, and adver-
se reactions [18]. Therefore, giving appropriate
nursing care to LC patients undergoing inter-
ventional therapy is necessary.

Generally speaking, conventional nursing lacks
the corresponding standardization and plan-
ning, and mainly implements the nursing plan
according to the doctor’s advice [19]. Persona-
lized nursing, on the other hand, seeks to de-
velop a reasonable and scientific nursing plan
by combining with the actual situation of pa-
tients, so that patients can receive more sys-
tematic nursing services [20]. During the inter-
ventional therapy for LC, the pain symptoms of

Am J Transl Res 2021;13(12):14220-14228
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Table 3. Adverse reactions of patients in the control group and observation group

Adverse reactions Control group (n=66) Observation group (n=70) Ve P

Nausea and vomiting 12 (18.18) 5(7.14) 3.785 0.052
Abdominal distension and constipation 9 (13.64) 7 (10.00) 0.432 0.511
Throat discomfort 13 (19.70) 7 (10.00) 2.547 0.111
Gastrointestinal bleeding 2 (3.03) 1(1.43) 0.404 0.525
Total incidence (%) 54.55 28.57 9.462 0.002

Table 4. Nursing satisfaction of patients in the control group

patients recovered faster following

and observation group

personalized nursing. Similarly, Gou

Control group Observation

Nursing satisfaction (n=66) group (n=70)

reported that the application of

P comprehensive nursing care for

Dissatisfied 7 (10.61) 1(1.43)
Fair 5 (7.58) 3(4.29)
Satisfied 33(50.00) 28(40.00)
Very satisfied 21 (31.82) 38 (54.29)
Satisfaction (%) 81.82 94.29

5.087 0.024

patients with liver cirrhosis and LC
during interventional therapy can
significantly improve patient satis-
faction, QoL, and the survival rate,
and reduce the incidence of postop-

patients are relatively obvious, coupled with a
series of gastrointestinal adverse reactions
after treatment, which will affect the recovery
of patients [21]. In addition, patients are sus-
ceptible to negative moods such as tension,
irritability, and anxiety as their mentality will
change with the worsening pain [22]. In view of
this, we gave patients psychological interven-
tion and pain management. The results showed
that personalized nursing validly mitigated the
pain and anxiety of patients. In addition, com-
pared with the CG, the sleep time of patients in
the OG was significantly longer, and the time to
ambulation and the length of hospital stay were
significantly shorter. The research of Miladinia
indicated that slow stroke back massage can
reduce the progressive sleep disorders, pain,
and fatigue and improve the sleep quality of
patients with acute leukemia [23]. Based on
this, we carried out music relaxation, massage,
and appropriate exercise instruction in pain
management, which also contributed to the
pain relief in patients.

After interventional therapy, patients have to
stay in bed under the conditions of fasting and
water-deprivation, so the nursing time is rela-
tively long [24]. In view of the adverse events
that frequently occur after interventional th-
erapy, we gave preventive nursing care to pa-
tients and adjusted the diet plan reasonably.
Hence, the total incidence of adverse reactions
decreased significantly and the liver function of
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erative complications [25]. The rea-
son may be that in the process of

personalized care for LC patients undergoing
interventional therapy, timely psychological as-
sessment and intervention can eliminate the
negative impact caused by patients’ bad emo-
tions and increase their confidence in treat-
ment. In addition, the diet and pain manage-
ment implemented under personalized nursing
can facilitate the physical recovery of patients,
reduce adverse reactions, and promote the
improvement of liver function. The difference is
that comprehensive nursing, with nursing pro-
cedures at its core, is a new nursing model that
combines the advantages of group nursing and
primary care, which is different from the con-
cept of personalized nursing [26]. According to
Li, most patients with LC are in the advanced
stages, and for them, the QoL is as important
as the survival time [27]. QoL is a multi-dimen-
sional and multifaceted measure, which has
been regarded as the primary endpoint of
cancer medical management and high-quality
nursing [28]. In the present study, we provided
patients with nursing support and life guidance,
which contributed to the improved life quality
of patients after personalized nursing. A nurs-
ing satisfaction survey was conducted when
patients were discharged from hospital. It sh-
owed that the patients were generally satisfied
with the personalized nursing model, which
was helpful for its application and populariza-
tion in the clinic.

Although we have confirmed the application
prospects of personalized nursing in interven-
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Figure 3. Changes in patients’ quality of life in the control group and observation group. After nursing, the scores
of physical function (A), cognitive function (B), role function (C), emotional function (D), and social function (E) of
patients in the two groups improved significantly compared with those before nursing, and the scores in the ob-
servation group were significantly better than those of the control group. Note: Paired t-test statistics showed that
compared with the level before nursing, "P<0.05; t-test statistics showed that compared with the control group after

nursing, "P<0.05.

tional therapy for LC, there are still some short-
comings in the research. First, the survival rate
of patients after nursing was not observed.
Second, as a personalized nursing model puts
high requirements on a nursing staff’'s profes-
sional skKills, it requires systematic training to
achieve the effect, and how to train nurses will
be the focus of the next stage of research.
Third, further investigation is warranted to con-
firm whether personalized nursing is applica-
ble to other cancers. All these needs will be
addressed by further study.

In conclusion, personalized nursing can miti-
gate pain and anxiety, reduce the incidence of
adverse reactions, and improve patients’ liver
function and QoL.
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