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Abstract
Background: Liver resection is a major, serious, and very delicate operation that should be done only by specialized, well-skilled,
and experienced surgeons. However, the role of nurses, which has often been under-estimated, is also crucial for the success of the
intervention or surgery. Intensive nursing care involves high quality nursing modes to achieve the expected goals of treatment
smoothly and with less complications. In this analysis, we aimed to show the impact of intense nursing care in improving anxiety,
depression, and quality of life in patients with intervention for liver cancers.

Methods: Data sources included EMBASE, MEDLINE, Web of Science, the Cochrane central, Google scholar, and http://www.
ClinicalTrials.gov. Three authors independently extracted data from the selected original studies. The statistical analysis was carried
out by the Cochrane based RevMan software. For dichotomous data, the number of events and the total number of participants were
required and for the continuous data, mean, standard deviation as well as the total number of participants were required in the input
for analysis. Odds ratios (OR) with 95% confidence intervals (CI) were used to represent the data following assessment.

Results: A total of 1205 participants with liver cancer enrolled between the years 2010 to 2018 were included in this analysis
whereby 667 participants were assigned to an intensive nursing care. Our current analysis showed that most of the patients who
were assigned to an intense nursing intervention were significantly very satisfied with their quality of life (OR: 4.07, 95% CI: 1.45 –

11.45; P= .008). However, a minor number of patients with liver cancer who were not assigned to intense nursing care were
significantly dissatisfied with their quality of life with OR: 0.18, 95% CI: 0.04 – 0.77; P= .02. This analysis also showed that self-rating
anxiety score (SAS) and self-rating depression score (SDS) were significantly in favor of the participants with intense nursing care with
OR:� 7.66, 95%CI: [(�9.66) – (�5.66)]; P= .00001 andOR:�7.87, 95%CI: [(�8.43) – (�7.26)]; P= .00001 respectively. In addition,
physical function (OR: 13.56, 95% CI: 12.39 – 14.74; P= .00001), and total activity score (OR: 16.58, 95% CI: 13.51 – 19.65;
P= .00001) were also significantly in favor of an intense nursing care.

Conclusions:Our current analysis showed that intense nursing care significantly improved anxiety, depression, and quality of life
following interventions in patients with liver cancers. Most of the patients with liver cancers who were assigned to an intense nursing
care were very satisfied with their quality of life. However, this hypothesis should further be confirmed in larger nursing related studies
based on patients with liver cancers.

Abbreviations: CI= confidence intervals, HCC= hepatocellular carcinoma, INC= intense nursing care, OR= odds ratios, QOL=
quality of life, SAS = Self Rating Anxiety Scale, SDS = Self Rating Depression Scale.
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1. Introduction

Liver carcinoma is rapidly increasing in this new era with the
increasing number of chronic hepatitis and liver cirrhosis.
Statistics show that liver cancer accounts for about 42% of all
cancers in China, and the number is rising drastically with
approximately 600,000 new cases and 200,000 deaths
annually.[1] Hepatic surgeries and liver transplantations are
the best options till date to treat liver cancers.[2] According to
the Organ Procurement and Transplantation Network, about
1000 liver transplantations have been done in the United States
in 2016.[3] However, whatever the treatment option, the
decision should produce satisfactory outcomes in terms of
survival and recurrence. For hepatocellular carcinoma patients
whose tumors have successfully been resected, the 5-year
survival rate lies between 10% to 60% depending on the type
and size of the mass. The main goal of liver resection is to
completely remove the tumor and the associated surrounding
liver tissues with minimal residue and without inducing hepatic
failure. However, in practice, because of these strict guidelines,
only selected patients with liver cancer can undergo liver
resection.[4]

Liver resection is a major, serious, and very delicate operation
that should be done only by specialized, well-skilled, and
experienced surgeons.[5] However, this surgery also requires
skillful and specialized nurses. The role of nurses have often
been under-estimated and left unnoticed through research. It
should be noted that intense care by nurses postoperatively has
contributed immensely in the complete success of many
surgeries.[6] Patients are often anxious, depressed following
hepatic surgeries, therefore psychological, and moral support
are vital post-operatively to further improve the quality of life of
these patients.
Intensive nursing care[7] which has been defined as nursing care

with additional caring facilities and methods including group
nursing whereby several nurses are assigned to 1 particular
patients, with combined nursing measures such as nursing plan,
nursing philosophy, and nursing quality evaluation and which
involves high quality nursingmodes to achieve the expected goals
of treatment smoothly and with less complications, should be
implemented for these patients with intervention for liver
cancers.
In this analysis, we aimed to show the impact of intense nursing

care in improving anxiety, depression, and quality of life in
patients with intervention for liver cancers.

2. Methods

2.1. Data sources and search strategies

Data sources included EMBASE,MEDLINE,Web of Science, the
Cochrane central, Google scholar, and http://www.Clinical
Trials.gov.
Publications were searched using the following key terms:
�
 Nursing care and liver cancer;

�
 Nurse practice and liver disease;

�
 Nursing care and liver disease;

�
 Nurse intervention and liver cancer;

�
 Nurse intervention and liver surgery;

�
 Nurse intervention and hepatobilliary;

The term “liver” was also replaced by the word “hepatic” and
the word “cancer” was substituted by “tumor”/”carcinoma”.
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2.2. Inclusion and exclusion criteria

Studies were included if:
(a)
 They were trials or observational cohorts comparing
participants with liver cancers who were assigned to an
intense nursing care versus a control group;
(b)
 They reported potentially relevant endpoints including
outcomes related to anxiety, depression, and quality of life;
(c)
 They were published in English language.

Studies were excluded if:
(a)
 They were review articles including meta-analysis/systematic
reviews and literature reviews;
(b)
 They did not involve participants with liver cancers;

(c)
 They did not report the potentially relevant outcomes;

(d)
 They did not involve intense nursing care;

(e)
 They were duplicated studies which were repeated in different

searched databases.

2.3. Definitions and Outcomes

Intensive nursing care has been defined as nursing care with
additional caring facilities and methods including group nursing
whereby several nurses are assigned to 1 particular patient, with
combined nursing measures such as nursing plan, nursing
philosophy, and nursing quality evaluation. It also involves high
quality nursing modes to achieve the expected goals of treatment
smoothly and with less complications.
Table 1 listed the endpoints which were reported in the original

studies.
The final list of outcomes which were assessed in this meta-

analysis was:
(a)
 Quality of life (including very satisfied, satisfied, and
dissatisfied);
(b)
 Self-rating anxiety scale (SAS);

(c)
 Self-rating depression scale (SDS);

(d)
 Physical function;

(e)
 Total activity score;

(f)
 Social function.

2.4. Data extraction and quality assessment

Three authors independently extracted data from the selected
original studies. The total number of participants with liver cancer
who were assigned to intense nursing care and conventional
nursing carewere respectively extracted fromeach original studies.
The total number of participants reporting their satisfaction with
intense nursing care, the mean and standard deviation associated
with SAS, SDS, physical function, total activity score, and social
function were also carefully extracted to be used in the analysis.
The time period of participants’ enrollment, the type of study, the
year of publication, and the baseline features of the participants
were also carefully extracted. Any disagreement which occurred
during the data extraction process was resolved by a discussion
with the corresponding author.
Two methodological assessment tools including the Cochrane

collaboration[13] for randomized trials and theNewcastle Ottawa
scale (NOS)[14] for observational studies were used for the quality
assessment. Grades ranging from A to C were allotted to the
studies, whereby a grade A denoted a low bias risk and a grade C
denoted a high bias risk.

http://www.clinicaltrials.gov/
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Table 1

Outcomes reported in the original studies.

Studies Outcomes

Gou 2019[8] Very satisfied, satisfied, not satisfied, quality of life average score, physical function, cognitive function, emotional function, function of social activities,
no pains, survival rate

Ji 2020[9] Appetite, sleep quality, length of stay, SAS, SDS, quality of life, physical score, emotional function, role function, social function, very satisfied, satisfied,
dissatisfied, nursing satisfaction

Li 2018[10] Hospitalization time, SAS score, SDS score, quality of life score
Luan 2020[11] Physiological function, mental function, social function, total quality of life score, SAS score, SDS score
Pang 2019[12] Daily activity score, SDS score, SAS score, very satisfied, satisfied, dissatisfied

SAS = Self Rating Anxiety Scale, SDS = Self Rating Depression Scale.

Zhang et al. Medicine (2020) 99:34 www.md-journal.com
2.5. Statistical analysis

The statistical analysis was carried out by the Cochrane based
RevMan software (Version 5.3).
For dichotomous data, the number of events and the total

number of participants were required.
For the continuous data, the mean, standard deviation as well

as the total number of participants were required in the input for
analysis.
Odds ratios (OR) with 95% confidence intervals (CI) were used

to represent the data following assessment by RevMan software.
The assessment of heterogeneity was carried out by the Q

statistic test whereby a particular subgroup analysis showed a
statistically significant result if the corresponding P value was less
or equal to .05.
Assessment of heterogeneity was also done by observing the I2

value. The range of I2 value was reported to be between 0% to
100%. Heterogeneity increased with an increasing I2 value.
In this analysis, a random effects statistical model was used

during assessment of the subgroups.
An exclusion method whereby each study was excluded one by

one and a new analysis was carried out each time, was used for
sensitivity analysis.
Publication bias was visually assessed through asymmetry of

funnel plots which were generated through the RevMan software.
2.6. Ethical approval

This study is a meta-analysis and included data from previously
published original studies. No experiment was carried out on
animals or human beings by any of the authors. Therefore, an
ethical approval was not required.
3. Results

3.1. Results of the search process

We followed the PRISMA reporting guideline for the search
process.[15] A total number of 958 articles were found through
online databases. An initial assessment was carried out by the
authors after having studied the titles and abstracts. Following
this initial assessment, 897 articles were eliminated since they
were not related to the topic of this research article. Sixty-one full
text articles were assessed for eligibility. However, further
elimination was carried out for the following reasons: review
articles (6); case studies (7); did not involve intense nursing care
(12); published in a different language apart from English (3); did
not report the relevant outcomes (3); repeated studies (25).
Finally, only 5 studies [8–12] were selected for this analysis as
shown in Figure 1.
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3.2. Main features of the selected studies

The main features of the original selected studies have been given
in Table 2. Four studies were observational studies whereas 1
study was a randomized trial. A total of 1205 participants with
liver cancer were included in this analysis whereby 667
participants were assigned to an intensive nursing care and
538 participants were assigned to a conventional nursing care as
shown in Table 2. The time period of participants’ enrollment
ranged from the year 2010 to year 2018.
After a methodological assessment of the studies, 1 study was

allotted a grade C whereas the remaining 4 studies were
allotted a grade B implying moderate bias risk as shown in
Table 2.
3.3. Baseline features of the participants

The baseline features of the participants have been listed in
Table 3. The mean age of the participants was 50.1 to 58.8 years.
Male participants ranged from 54.76% to 87.13%. The
percentage of patients who were smokers ranged from
47.62% to 70.0% as shown in Table 3.

3.4. Results of this analysis

Our current analysis showed that most of the patients who were
assigned to an intense nursing intervention were significantly
very satisfied with their quality of life (OR: 4.07, 95% CI: 1.45 –

11.45; P= .008) as shown in Figure 2. A minority of participants
who were not assigned to an intensive nursing care was still
satisfied with their quality of life (OR: 0.44, 95% CI: 0.13 –

1.51; P= .19). However, participants who were not assigned to
intense nursing care were significantly dissatisfied with their
quality of life (OR: 0.18, 95%CI: 0.04 – 0.77; P= .02) as shown
in Figure 2.
This analysis also showed that SAS and SDS were significantly

in favor of the participants with intense nursing care with OR:
�7.66, 95%CI: [(�9.66) – (�5.66)]; P= .00001 and OR:�7.87,
95%CI: [(�8.43) – (�7.26)]; P= .00001 respectively as shown in
Figure 3.
In addition, physical function (OR: 13.56, 95% CI: 12.39 –

14.74; P= .00001), and total activity score (OR: 16.58, 95%
CI: 13.51 – 19.65; P= .00001) were also significantly in
favor of an intense nursing care as shown in Figure 4. However,
even if social function (OR: 10.84, 95% CI: �2.83 – 24.51;
P= .12) was also in favor of an intense nursing care in these
patients with liver cancer, the result did not reach statistical
significance.
Sensitivity analysis showed consistency throughout and

publication bias was represented in Figure 5.
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Figure 1. Flow diagram representing the study selection.
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4. Discussion
Our results showed that intense nursing care in these patients
with liver cancer significantly improved quality of life since many
participants expressed their significant satisfaction. However, a
minority of patients were dissatisfied among those who did not
Table 3

Baseline features of the studies.

Age (yr) Males (%
Studies INI/NNI INI/NNI

Gou2019 51.32/52.14 84.52/87.1
Ji2020 58.8/56.3 54.76/61.
Li2018 58.46/58.38 59.6/57.6
Luan2020 – –

Pang2019 51.2/50.1 60.32/59.5

INI = intense nursing intervention, NNI = no intense nursing intervention, TNM = tumor staging.

Table 2

Main features of the participants.

Studies
Type of
study

Participants’
enrollment time period

Gou2019 OS (B) 2010 – 2016
Ji2020 OS (B) �
Li2018 RT (C) 2015 – 2017
Luan2020 OS (B) 2014 – 2018
Pang2019 OS (B) 2010 – 2012
Total no of participants (n)

OS = observational studies, RT = randomized trial.

4

receive intensive nursing care following intervention for liver
cancer. Results of this analysis also showed significantly higher
rate of anxiety and depression among those patients who did not
receive intense nursing care following intervention for liver
cancer. Physical function and total activity score was also
) Smoking (%) TNM staging
INI/NNI INI/NNI

3 70.0/67.82 50.0/50.0
9 54.76/64.29 –

– –

– –

2 55.56/47.62 –

No of participants without
intense nursing care (n)

No of participants with
intense nursing care (n)

202 310
42 42
52 52
200 200
42 63
538 667



Figure 2. Improvement in quality of life following intense nursing care among patients with liver cancers.

Zhang et al. Medicine (2020) 99:34 www.md-journal.com
significantly better in those patients who received intensive
nursing care.
A study analyzing the effects of comprehensive nursing care

applied in interventional therapy for patients with liver cancer
showed that the degree of great satisfaction among the patients
was with comprehensive nursing care indicating that the latter
was superior compared to the conventional nursing care further
supporting the results of this current analysis.[8]
Figure 3. Improvement in self-rating anxiety and depression scale

5

In another study[9] based on the efficacy of high quality nursing
on alleviating adverse reactions and cancer pain and its effect on
quality of life of patients with liver cancer after interventional
surgery, the authors demonstrated that this can decrease hospitali-
zation following surgery, improve appetite and sleep quality as
well as reduce pain and other post-operative adverse effects. The
authors also concluded that the quality of life was significantly
improved, further supporting the results of this current analysis.
s following intense nursing care in patients with liver cancers.

http://www.md-journal.com


Figure 4. Improvement in other outcomes following intense nursing care in patients with liver cancers.
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The potential reasons to support an intensive nursing care
could be related to the fact that health education could be
enhanced, and a reduction in uncertainty about the disease was
assured. An intensive nursing care could also be valuable in terms
of helping the patients to look for information and motivations
related to the potential cure of their disease.[16] Intensive nursing
care also included immediate reporting of symptoms and any
abnormal report para and post operatively to the concerned
physicians which might lead to a fast response, and a rapid
treatment so as to avoid complications, and to improve prognosis
among the patients.[17]

At last, intensive nursing care is a new nursing model, which
might have significant clinical implication in the future among
patients with liver cancer requiring surgical intervention.
Figure 5. Funnel plot showing publication bias.
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4.1. Limitations

The limitations were: due to the publication of only a few original
research articles based on nursing care in patients with liver
cancers, our analysis included only a limited number of
participants. In addition, due to the involvement of only a few
studies, data analysis was carried out on subgroups with the
inclusion of only 2 or 3 studies in most of the cases. Another
limitation could be the fact that data were retrieved from studies
which were mainly observational cohorts, whichmight have been
the cause for this high level of heterogeneity among several
subgroups assessing corresponding outcomes. In addition,
several relevant outcomes were reported only in 1 study, and
were unable to be assessed due to a lack of study data for
comparison.
5. Conclusions

Our current analysis showed that intense nursing care signifi-
cantly improved anxiety, depression, and quality of life following
interventions in patients with liver cancers. Most of the patients
with liver cancers who were assigned to an intense nursing care
were very satisfied with their quality of life. However, this
hypothesis should further be confirmed in larger nursing related
studies based on patients with liver cancers.
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