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Abstract
This study aimed to investigate the effect of comprehensive education and care (CEC) program on anxiety, depression, quality of life,
and survival in patients with hepatocellular carcinoma (HCC) who underwent surgical resection.
Totally 136 patients with HCCwho underwent hepatectomy were randomly assigned to CEC group and control group as 1:1 ratio.

CEC group received health education, psychological nursing, caring activity, and telephone condolence, whereas control group
received basic health education and rehabilitation for 12 months. Anxiety and depression were assessed by Hospital Anxiety and
Depression Scale (HADS); quality of life was evaluated using European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire (QLQ-C30).
HADS-Anxiety (HADS-A) score was decreased at 9month (M9) andM12, and reduction in HADS-A score (M12-M0) was greater in

CEC group compared with control group. At M12, percentage of anxiety patients was less, but anxiety severity was similar in CEC
group compared with control group. HADS-Depression (HADS-D) score was decreased at M12, and reduction in HADS-D score
(M12-M0) was greater in CEC group compared with control group. At M12, percentage of depression patients were less but
depression severity was similar in CEC group compared with control group. In addition, QLQ-C30 global health status and functional
score was increased at M12, and score improvement (M12-M0) was greater in CEC group compared with control group. In addition,
overall survival was longer in CEC group compared with control group.
CEC relieves anxiety and depression, improves quality of life, and prolongs survival in patients with HCC underwent surgical

resection.

Abbreviations: CEC = comprehensive education and care, HADS = Hospital Anxiety and Depression Scale, HADS-A = HADS-
Anxiety, HADS-D=HADS-Depression, HCC= hepatocellular carcinoma, ITT= intention to treat, PP= per protocol, QLQ= quality of
life questionnaire, RCT = randomized controlled trial.
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1. Introduction

Hepatocellular carcinoma (HCC) is one of the leading causes of
cancer-related death with a continued increase in incidence
globally.[1] The survival of patients with HCC has been improved
during the past decades largely due to the surveillance of HCC
upon high-risk population, such as those with hepatitis B/C
viruses infection or nonalcoholic fatty liver disease, and surgery
for patients with early-stage HCC.[2] However, problems also co-
exist with the increased number of HCC survivors, which are the
poor mental health and quality of life.[3] Although to a lesser
extent, the psychological distress has long plagued the mental
health of HCC survivors and encumbering the recovery after
surgery.[4,5] Therefore, countermeasures should be adopted to
improve the mental state and quality of life of patients with HCC
after surgery.
Educational and psychological interventions are a type of

supportive care that works by changing the mental state and
behavior patterns of patients with cancer, thereby relieve the
psychological distress and improve the quality of life. Several
randomized controlled trials (RCTs) have reported the efficacy of
educational and psychological interventions on reducing anxiety
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and depression in patients with cancer.[5–9] A meta-analysis of
RCT illustrated that psychological interventions remarkably
reduce depression in patients with breast cancer after surgery.[8]

And educational interventions, such as a self-care education
program in patients with gastric cancer after gastrectomy, are
illustrated to improve the quality of life of patients with cancer
underwent surgery.[6] However, most of the educational and
psychological interventions only focus on a single outcome
(depression or quality of life), and the effect of such intervention
on both psychological distress and quality of life in patients with
HCC after surgery is still rare. Therefore, we designed a
comprehensive education and care (CEC) program that included
health education, psychological nursing, caring activity, and
telephone condolence, and explored its effect on anxiety,
depression, quality of life, and survival in patients with HCC
after surgery.
2. Materials and methods

2.1. Patients

One hundred thirty-six patients with HCC who underwent
hepatectomy at The Central Hospital of Wuhan from January
2014 to December 2015 were consecutively recruited in this
study. The screening criteria included the following: diagnosed as
primary HCC by clinical and histological examination; age more
than 18 years; able to understand the study contents and
volunteered to participate in the current study; able to
independently complete the assessment questionnaires used in
the study; life expectancy above 12 months and able to be
regularly followed up, which were assessed by the treating
physician according to the clinical experience and patients’
conditions. Following patients were excluded: secondary HCC;
complicated with other malignancies; other mental diseases
except for anxiety or depression (e.g., schizophrenia); severe
cognitive impairment (e.g., Alzheimer disease, dementia);
pregnant or lactating women.
2.2. Ethics statement

This study was approved by the Institutional Review Board of
The Central Hospital of Wuhan, Tongji Medical College,
Huazhong University of Science and Technology. The study
was conducted in accordance with the principles expressed in
the Declaration of Helsinki and adhered to the standards set by
the International Conference on Harmonization and Good
Clinical Practice. All patients provided written informed
consents.
2.3. Baseline data collection

At entry to the study, the full baseline dataset was obtained
through interview, direct assessment, and medical records, and
the data included demographic features (such as age, sex, and
highest education), medical history (such as history of hepatitis B
and history of cirrhosis), chronic comorbidities (hypertension,
hyperlipidemia, and diabetes), tumor characteristics (such as
tumor nodule number, tumor size, Child-Pugh stage, and
Barcelona Clinic Liver Cancer stage), and laboratory indexes
(alanine transaminase, aspartate transaminase, alkaline phos-
phatase, total bilirubin, alpha-fetoprotein, carcino-embryonic
antigen, and cancer antigen 199).
2

2.4. Sample size calculation

The sample size was estimated based on predictions of 15% and
40% patients with anxiety at M12 in CEC group and in the
control group, respectively. Under the assumption that at least
15% of the participants would drop out, with a power of 80%
and a 2-sided 5% level of significance (a), required a sample size
of 68 patients in each group.
2.5. Randomization

After patients’ eligibility was confirmed and the informed
consents were signed, all of 136 enrolled patients were
randomly assigned to CEC group and control group in a 1:1
ratio, with 68 patients in each group. Blocked randomization
method was applied to ensure a balanced intergroup assign-
ment, and the block size was set as 4. SAS 9.4 (SAS Institute
Inc., Cary, NC) was used to create random numbers and to
develop random allocation list. Allocation of patients was
performed by a nurse who was not involved in other parts of
the study.
2.6. Interventions

After surgery, all patients were given conventional care and
adjuvant therapy (if necessary) according to the clinical practice.
The conventional care included hepatoprotective measures; close
monitoring of vital signs; liver function; hemorrhage; blood
routines; urine routines and liver function; prevention of infection
in the surgical wound; management of pain, diet, activity, and
postoperative complications; and so on.Whether patients needed
adjuvant therapy was decided by treating physician based on the
patients’ status and clinical practice, and we did not intervene it.
When patients entered stable status after surgery, interventions of
study were performed.
In the CEC group, 12-month CEC program was carried out

when stable status of patients was confirmed after surgery
(Table 1). The CEC program consisted of 4 items including health
education, psychological nursing, caring activity, and telephone
condolence, and the details of CEC were as follows:
1.
 Health education: health education materials were given
patients at the first week, then monthly education courses
(60minutes each time) were administered to patients by
trained nurses at the first week of each month totally for 12
months, and patients were invited to the Rehabilitation Center
for receiving education courses. The contents of education
included general situation of disease, mature therapeutic
techniques, therapy flow, previous successfully treated cases,
medication administration, matters needing attention, regular
re-examination, management of complications, diet plan,
appropriate activity, self-monitoring, emotion, and mental
care.
2.
 Psychological nursing: psychological nursing was carried out
by trained nurses though cordial conversation with patients at
Rehabilitation Center; it was performed at the second week of
each month with 60 minutes each time and lasted for 12
months. On the psychological nursing, trained nurses would
comfort and understand patients, encourage patients to pour
out distress, help patients eliminate mental tension and
emotional excitement and build up confidence to overcome
the disease, teach patients self-emotional management and
how to maintain a happy mood, and persuade patients to



Table 1

CEC profiles.

Time points of each month

Frequency
Duration,

min
Total
times

Total
monthsItems Week 1 Week 2 Week 3 Week 4 Core contents

Health education
p

Monthly 60 12 12 Comprehensive education
Psychological nursing

p
Monthly 60 12 12 Cordial conversation and management

of mental and emotion
Caring activity

p
Monthly 60–120 12 12 Concern, love and interaction

Telephone condolence
p

Monthly ∼20 12 12 Regular condolence and guidance

CEC= comprehensive education and care.
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cooperate with treatments and nursing in a positive and
optimistic attitude.
3.
 Caring activity: at the third week of each month, patients and
family members were invited to join the monthly caring
activity at Rehabilitation Center. It lasted for 60 to 120
minutes each time for a total of 12 months. During the caring
activity, patients were encouraged to communicate with each
other, and the nurse would organize patients to do appropriate
exercises together and participate in some recreational
activities, such as playing chess and Mahjong. In addition,
the nurse would prepare a small gift for each patient.
4.
 Telephone condolence: at the fourth week of each month, the
nurse would make a phone call to patients to know about their
recovery status and mental state, urging them to re-examine
regularly, and as soon as possible to give advice for the issues
that they met during the recovery. Each telephone support
lasted about 20 minutes for a total of 12 months.

In the control group, health education materials were also
given to the patients. The instructions about contents of health
education materials, care of diet, and mental, as well as other
usual guidance were given patients for once (about 60 minutes)
on the day of discharge from the hospital. Then the nurse would
invite patients to the Rehabilitation Center every 3 months to
know about patients’ recovery status and mental state, give
patients rehabilitation guidance, help them build up confidence to
overcome the disease, and persuade patients to cooperate with
treatment, which lasted about 30 minutes each time. As for
patients who were unable to attend due to personal reasons, the
nurse would call the patients to give rehabilitation guidance
(about 30 minutes each time).

2.7. Assessments

At baseline (M0), 3 months after initiation of study (M3), M6,
M9, andM12, anxiety and depression of patient were assessed by
use of Hospital Anxiety and Depression Scale (HADS), and the
quality of life of patients was evaluated using the European
Organization for Research and Treatment of Cancer Quality of
Life Questionnaire (QLQ-C30 Scale). Before initiation of the
study, all patients were given instructions that explained how to
fulfill those scales, then they were invited to re-examine and
required to independently fulfill those scales at the assessed time
points. An independent nurse (unaware of assignment of
patients) was responsible for collecting the scales fulfilled by
patients at the assessed time points and calculating the HADS-
anxiety (HADS-A) score, HADS-depression (HADS-D) score,
QLQ-C30 global health status score, QLQ-C30 functional score,
and QLQ-C30 symptom score, correspondingly. According to
3

the HADS-A score and HADS-D score, the severity of anxiety
and depression was classified as follows: 0 to 7, no anxiety/
depression; 8 to 10, mild anxiety/depression; 11 to 14, moderate
anxiety/depression; 15 to 21, severe anxiety/depression.[10] In
addition, according to QLQ-C30 Scoring Manual, all scales and
single-item measures were ranged score of 0 to 100, higher scores
in the global health status scale and functional scale indicated
better health state and function, whereas higher score in the
symptoms scale indicated worse symptoms.[11]

2.8. Follow-up

After 12-month intervention period, all patients were regularly
followed up by clinic visit or telephone calls. And the survival
data were consecutively collected until December 31, 2018.
Median follow-up duration was 35.0 months, and the total
follow-up durationwas ranging from 4.0 to 59.0months. Overall
survival (OS) was calculated from hepatectomy to patient’s death
or the last follow-up.
2.9. Statistical analysis

Data were displayed as mean and standard deviation, count
(percentage), or median and interquartile range. Comparison
between groups was determined by independent-sample t test,
Chi-square test, or Wilcoxon rank sum test. Survival curve was
constructed by Kaplan-Meier method, and comparison of OS
between groups was determined by the log-rank test. All
statistical analyses were performed in SPSS software version
24.0 (IBM Corporation, Armonk, NY), and all graphs were
plotted by GraphPad Prism software version 7.02 (GraphPad
Software Inc., San Diego, CA). All tests were 2 sided and P< .05
indicated a significant difference.

3. Results

3.1. Study flow

A total of 201 patients with HCC who underwent surgical
resection were initially invited, whereas 27 patients declined to
attend prescreening procedure (Fig. 1). And 174 patients were
screed for eligibility, among which 38 patients were excluded,
including 26 patients who did not meet the inclusion criteria and
12 patients who disagreed to sign the informed consents. The
remaining 136 patients who were eligible were randomized into
CEC group (N=68) and control group (N=68) as 1:1 ratio.
During 12-month intervention period, 5 patients in CEC group
withdrew due to loss of follow-up, leaving 63 (92.6%) patients
who completed the 12-month follow-up; in control group, 6
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Figure 1. Study flow. CEC = comprehensive education and care, HCC = hepatocellular carcinoma.
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patients withdrew due to loss of follow-up, leaving 62 (91.2%)
patients who completed the 12-month follow-up. After the
12-month intervention, patients in both groups were further
followed up without intervention until December 31, 2018.
During the extended follow-up, another 5 patients in CEC group
and another 6 patients in control group lost follow-up. Based on
intention to treat (ITT) principle, all 68 patients in CEC group
and all 68 patients in control group were included in final
analyses. Per protocol (PP) analysis yielded similar results with
that of ITT; therefore, analysis based on PP analysis was not
displayed repeatedly in this work.
4

3.2. Baseline characteristics
Patients with HCC in CEC group were aged 59.6±10.4 years on
average: 53 of them were men and 15 were women (Table 2). In
control group, the mean age of HCC patients was 59.2±11.6
years: 57 of them were men and 11 were women. As for the
highest education, the numbers of patients with primary school
or less, high school, undergraduate, graduate, or above levels
were 29 (42.6%), 24 (35.3%), 14 (20.6%), and 1 (1.5%),
respectively in CEC group, and 35 (51.5%), 18 (26.5%), 13
(19.1%), and 2 (2.9%), respectively in control group. There was
no difference in demographic features, medical histories, chronic



Table 2

Baseline characteristics of patients.

Items Control group (N=68) CEC group (N=68) P

Demographic features
Age, y, mean±SD 59.2±11.6 59.6±10.4 .822
Sex (male/female), No 57/11 53/15 .383
Highest education, No (%) .617
Primary school or less 35 (51.5) 29 (42.6)
High school 18 (26.5) 24 (35.3)
Undergraduate 13 (19.1) 14 (20.6)
Graduate or above 2 (2.9) 1 (1.5)

Medical histories
History of hepatitis B, No (%) 61 (89.7) 57 (83.8) .311
History of cirrhosis, No (%) 44 (64.7) 50 (73.5) .265

Chronic comorbidities
Hypertension, No (%) 31 (45.6) 28 (41.2) .604
Hyperlipidemia, No (%) 25 (36.8) 21 (30.9) .468
Diabetes, No (%) 8 (11.8) 7 (10.3) .784

Tumor characteristics
Tumor nodule number, No (%) .165
Unifocal 35 (51.5) 43 (63.2)
Multifocal 33 (48.5) 25 (36.8)

Tumor size, No (%) .730
<5.0 cm 39 (57.4) 37 (54.4)
≥5.0 cm 29 (42.6) 31 (45.6)

Child-Pugh stage, No (%) .663
A 54 (79.4) 56 (82.4)
B 14 (20.6) 12 (17.6)

BCLC stage, No (%) .303
A 29 (42.6) 35 (51.5)
B 39 (57.4) 33 (48.5)

Laboratory indexes
Liver function, median (IQR)
ALT, U/L 27.1 (20.5–36.3) 29.0 (23.0–40.8) .262
AST, U/L 35.0 (27.0–44.0) 39.0 (26.0–48.0) .158
ALP, U/L 110.7 (85.7–157.1) 107.5 (83.3–130.7) .249
TBIL, mmol/L 15.0 (10.4–26.7) 18.2 (11.8–26.1) .270

Tumor markers, median (IQR)
AFP, ng/mL 42.9 (5.8–1088.1) 27.0 (5.0–1130.8) .315
CEA, mg/L 2.5 (2.0–4.3) 2.9 (2.0–4.5) .350
CA199, U/mL 13.3 (5.6–43.0) 12.8 (5.7–27.7) .581

Baseline assessment of scores
HADS-A score, mean±SD 7.0±3.9 6.9±3.9 .877
Anxiety patients, No (%) 27 (39.7) 25 (36.8) .724
Anxiety severity, No (%) .833
Mild 17 (25.0) 15 (22.1)
Moderate 6 (8.8) 6 (8.8)
Severe 4 (5.9) 4 (5.9)

HADS-D score, mean±SD 6.5±3.4 6.3±3.1 .834
Depression patients, No (%) 21 (30.9) 16 (23.5) .335
Depression severity .972
Mild 12 (17.6) 9 (13.2)
Moderate 7 (10.3) 6 (8.8)
Severe 2 (2.9) 1 (1.5)

QLQ-C30 global health status, mean±SD 62.6±14.3 61.3±13.3 .595
QLQ-C30 functional score, mean±SD 63.9±17.6 65.3±18.3 .654
QLQ-C30 symptom score, mean±SD 30.0±15.8 30.2±14.8 .924

Comparisons were determined by independent-sample t test, Chi-square test, or Wilcoxon rank sum test.
AFP= alpha-fetoprotein, ALP= alkaline phosphatase, ALT= alanine transaminase, AST= aspartate transaminase, BCLC=Barcelona Clinic Liver Cancer, CA199= cancer antigen 199, CEA= carcino-embryonic
antigen, CEC= comprehensive education and care, HADS-A=Hospital Anxiety and Depression Scale-Anxiety, HADS-D=Hospital Anxiety and Depression Scale-Depression, IQR= interquartile range, QLQ=
quality of life questionnaire, SD= standard deviation, TBIL= total bilirubin.
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comorbidities, tumor characteristics, laboratory indexes, or
baseline assessment of scores between CEC group and control
group (All P> .05). The detailed baseline characteristics are listed
in Table 2.
3.3. The effect of CEC on anxiety during 12-month
intervention

The HADS-A score was similar between CEC group and control
group at M0, M3, and M6 (all P> .05), whereas decreased in
CEC group compared with control group at M9 (P< .05) and
M12 (P< .05) (Fig. 2A), and reduction of HADS-A score (M12-
M0) was greater in CEC group compared with control group
(P= .003) (Fig. 2B). The number of anxiety patients at M12 was
14 (20.6%) in CEC group, which was lower (P= .024) compared
with that in control group [26 (38.2%)] (Fig. 2C). However, the
anxiety severity at M12 was similar between the 2 groups
(P= .260) (Fig. 2D). The above data indicated that CEC was
effective in reducing anxiety in patients with HCC underwent
surgical resection.

3.4. The effect of CEC on depression during 12-month
intervention

The HADS-D score was similar between CEC group and control
group at M0, M3, M6, and M9 (all P> .05), whereas decreased
in CEC group compared with control group at M12 (P< .05)
(Fig. 3A), and reduction of HADS-D score (M12-M0) was larger
in CEC group compared with control group (P= .010) (Fig. 3B).
Figure 2. Reduced anxiety by CEC in patients with HCC who underwent surgery.
M12 (A) and HADS-A score reduction (M12-M0) was greater in CEC group compar
in CEC group compared with control group (C), whereas the anxiety severity was
conducted using independent-sample t test, Chi-square test and Wilcoxon rank s
education and care, HADS-A = Hospital Anxiety and Depression Scale-Anxiety,

6

There were 11 (16.2%) depression patients in CEC group at
M12, which was less compared with that in control group [22
(32.4%)] (P= .028) (Fig. 3C). However, there was no difference
in depression severity at M12 between CEC group and control
group (P= .255) (Fig. 3D). These suggested that CEC reduced
depression in patients with HCC underwent surgical resection.

3.5. The effect of CEC on quality of life during 12-month
intervention

The QLQ-C30 global health status of patients was similar
between CEC group and control group at M0, M3, M6, andM9
(all P> .05), whereas increased in CEC group compared with
control group at M12 (P< .05) (Fig. 4A), and the rise in QLQ-
C30 global health status (M12-M0) was higher in CEC group
compared with control group (P= .020) (Fig. 4D). As for QLQ-
C30 functional score, it was similar between CEC group and
control group at M0, M3, M6, and M9 (all P> .05) but elevated
in CEC group compared with control group at M12 (P< .05)
(Fig. 4B), and the increase in QLQ-C30 global health status score
(M12-M0) was higher in CEC group compared with control
group (P= .043) (Fig. 4E). Whereas for QLQ-C30 symptom
score, no difference was observed between the 2 groups at M0,
M3, M6, M9, or M12 (all P> .05) (Fig. 4C), and the change in
QLQ-C30 symptom score was similar between the 2 groups
(P= .697) (Fig. 4F). These data revealed that CEC improved
QLQ-C30 global health status and QLQ-C30 functional score
but not QLQ-C30 symptom score in patients with HCC who
underwent surgical resection.
HADS-A score in CEC group was lower compared to control group at M9 and
ed with control group (B). At M12, the percentage of anxiety patients was lower
similar between the 2 groups (D). The comparisons between 2 groups were
um test. P< .05 was considered significant.

∗
P< .05. CEC = comprehensive

HCC = hepatocellular carcinoma, NS = nonsignificant.



Figure 3. Reduced depression by CEC in patients with HCC who underwent surgery. HADS-D score in CEC group was decreased compared to control group at
M12 (A) and the decrease in HADS-D score (M12-M0) was larger in CEC group compared with control group (B). At M12, the percentage of depressive patients
was lower in CEC group compared with control group (C), whereas the depression severity was similar between the 2 groups (D). The comparisons between 2
groups were conducted using independent-sample t test, Chi-square test, and Wilcoxon rank sum test. P< .05 was considered significant.

∗
P< .05. CEC =

comprehensive education and care, HADS-D = Hospital Anxiety and Depression Scale-Depression, HCC = hepatocellular carcinoma, NS = nonsignificant.

Figure 4. Improved quality of life by CEC in patients with HCC underwent surgery. QLQ-C30 global health status (A) and QLQ-C30 functional score (B) was
improved in CEC group compared with control group at M12, whereas QLQ-C30 symptom score was similar between the 2 groups (C). The improvement in QLQ-
C30 global health status (M12-M0) (D) and QLQ-C30 functional score (M12-M0) (E) was greater in CEC group compared with control group, whereas change in
QLQ-C30 symptom score (M12-M0) was similar between the 2 groups (F). The comparisons between 2 groups were conducted using independent-sample t test.
P< .05 was considered significant.

∗
P< .05. CEC = comprehensive education and care, HCC = hepatocellular carcinoma, NS = nonsignificant, QLQ-C30 =

European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.
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Figure 5. Improved survival by CEC in patients with HCC underwent surgery.
The accumulating OS was longer in CEC group compared with control group.
Survival curve was constructed by Kaplan-Meier method, and comparison of
OS between groups was determined by the log-rank test. P< .05 was
considered significant. CEC = comprehensive education and care; HCC =
hepatocellular carcinoma; OS = overall survival.

Wang et al. Medicine (2019) 98:44 Medicine
3.6. The effect of CEC on survival

The median OS was 37.0 (27.6–46.4 months) in CEC group,
which was longer compared with 32.0 (27.0–37.0 months) in
control group (P= .026) (Fig. 5).

4. Discussion

We compared anxiety, depression, quality of life, and survival
between CEC group and control group, and disclosed that CEC
effectively reduced anxiety and depression, improved quality of
life, and prolonged OS in patients with HCC who underwent
surgical resection.
Stress-related psychological factors have profound effects on

health in cancer, which arouse people’s attention toward
psychological therapy for patients with cancer.[12] And the
benefits of educational and psychological interventions have been
evidenced in several cancers. In Malaysia, a psychoeducational
intervention focusing on medical information about cancer,
problem-solving skills, and communication is shown to reduce
depression and improve the well-being of patients with breast
cancer undergoing allopathic medication.[13] Another postoper-
ative educational intervention for patients with laryngeal cancer
decreases the self-rating anxiety score and self-rating depression
score, as well as improved quality of life.[14] In non–small-cell
lung cancer, patients involved in a Web-based health education
program present with better mental state, less symptom distress,
and improved quality of life compared with controls.[15] In
addition, a systemic review about the effectiveness of nursing
interventions illustrated that psychological nursing intervention
has a significant effect on spiritual well-being, including reducing
anxiety and distress, sleep, and fatigue meliorating in various
cancer patients.[16] These evidences emphasize the efficiency of
educational and psychological interventions in reducing mental
distress and improve quality of life in patients with cancer.
However, the intervention in most of the study only focuses on a
single aspect and the intervention was not comprehensive.
Moreover, for patients with HCC who underwent surgical
resection, such intervention program is rarely reported. We
8

conducted the CEC program in patients with HCC underwent
surgical resection, and used HADS-A/D scores to assess anxiety
and depression, which were previously shown to have internal
consistency and invariant regarding to sex.[17] Our study
disclosed that the anxiety and depression were reduced, and
quality of life was improved in CEC group compared with
control group within 12-month intervention period, which was
consistent with the previously reported interventions. This might
be attributable to that the health education sessions in CEC
informed patients with HCC about the disease, which alleviated
the anxiety and fear caused by the blind to the disease, thereby
reduced the psychological distress of patients with HCC. In
addition, psychological nursing in CEC directly intervened
patients’ mental state from a psychological point of view, thus,
ameliorated anxiety and depression of patients with HCC, and
improved their quality of life. In addition, the caring activities and
frequent phone calls allowed interaction between nurses and
patients with HCC to deliver more concern and love, which to
some extend soothed patients’ emotion and eliminated the feeling
of isolation, thereby relieving mental distress and improved
quality of life. In addition, previous evidence suggest that
patients’ education can positively or negatively affect anxiety and
depression outcomes; however, in our study, there was no
difference in level of education between control group and CEC
group at baseline (Table 2).[18] Therefore, the effect of education
level on patients’ anxiety and depression outcomes was greatly
diminished. In addition, age and sex were strong determinants for
depression and anxiety in patients with cancer. However, because
our study was an RCT, the demographic characteristics including
age and sex were matched between CEC group and control
group, which minimized the influence of age or sex on study
outcomes.
It has been demonstrated that psychological factors are

associated with survival in patients with cancer.[19] For instance,
depression, hopelessness, and emotional repression are predictive
factors for shorter survival in patients with cancer.[20] Based on
that, the effects of educational and psychological interventions on
survival in patients with cancer have been investigated. One
educational and psychological intervention conducted in patients
who are surgically treated for regional breast cancer results in
reduced risk of breast cancer recurrence and lower risk of
death.[21] Another psychological therapy conducted in varying
kinds of medically incurable metastatic cancer is also shown to
have a life-prolonging effect.[22] These studies display that
educational and psychological interventions are associated with
favorable survival in patients with cancer. And considering that
CEC effectively reduced psychological distress and improved
quality of life in patients with HCC, it was also interesting to
know its influence on patients’ survival. We observed that the
accumulating OS was longer in CEC group compared with
control group, suggesting that CEC prolonged the survival of
patients with HCC underwent surgical resection. This could be
explained by: patients in CEC group were better informed about
the disease, so they would perform more actively in disease
management and self-care, which might increase their survival.
Patients with reduced anxiety and depression might experience
less psychological distress and improved quality of life, which
reduced suicidal risk. In addition, they might adhere to the
postoperative treatments more actively, which enhanced treat-
ment efficacy and thereby improved survival. Therefore, patients
in CEC group, whose anxiety and depression were reduced
would have longer survival compared to controls.
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There were several limitations to our study. Patients’ anxiety,
depression, or quality of life assessment was based on single
measurement scale, whereas the assessment based on more scales
might further verify the effect of CEC. Considering the financial
and labor cost, the intervention period in this study was only 12
months. Therefore, longer intervention was needed to better
assess the effect of CEC on anxiety, depression, and quality of life
in patients with HCC in future study. Although the patients in
this study were recruited according to the calculated sample size,
a large-scale study was still needed to validate our results.
In conclusion, CEC relieves anxiety and depression, improves

quality of life, and prolongs survival in patients with HCC
underwent surgical resection.
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