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Intensive patients’ care program ameliorates anxiety and
depression, and sustained anxiety correlates with worse overall
survival in renal cell carcinoma patients underwent radical
nephrectomy
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Background: This study aimed to investigate the effect of an intensive patients’ care program (IPCP) on
anxiety, depression, and survival rate of renal cell carcinoma (RCC) patients post radical nephrectomy.
Methods: This study consisted of two stages: a randomized, controlled stage (stage I) and a long-
term follow-up stage (stage II). A total of 182 RCC patients who underwent radical nephrectomy were
consecutively recruited and were allotted into a IPCP group (IPCP plus usual care), or a control group (only
usual care) in a 1:1 ratio. Anxiety and depression were evaluated by HADS and SAS/SDS at baseline (MO0),
M3, M6, M9 and M12. Overall survival (OS) was documented.

Results: The decrease of HADS-A score was larger, the percentage of patients with anxiety at M12
assessed by HADS-A score was reduced and the percentage of patients with light anxiety at M12 assessed by
HADS-A score was greater in IPCP group compared with control group. The SAS score at M3, M6, M9 and
M12 were declined and the SAS score reduction at M12 was greater in IPCP group compared with control
group. The reduction of HADS-D score in IPCP group was greater compared with control group. The SDS
score at M12 was reduced in IPCP group compared with control group, and the decrease of SDS score at
M12 in IPCP group was larger compared with control group. Patients with sustained anxiety assessed by
HADS-A score and SAS score had worse OS compared with patients without sustained anxiety.
Conclusions: IPCP ameliorated anxiety and depression, and sustained anxiety correlated with worse OS in
RCC patients post radical nephrectomy.
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Introduction in the advanced stages (3-5). Nephrectomy combined with

. targeted therapy or adjuvant therapy remains the preferred
Kidney cancer, one of the top ten most frequent cancers & 24 J by p

worldwide, attacks 668,000 people in China until 2015
according to the epidemiologic data (1,2). Accounting for
over 80% of all kidney cancer cases, renal cell carcinoma
(RCC) exhibits a poor prognosis particularly for patients
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option for prolonging survival of RCC patients, especially
for metastatic RCC patients (6,7). However, with the
extension of patients’ survival, patients’ quality of life is

attracting more attention in RCC management. As a critical
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287 patients were screened
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® 24 disagreed to sign informed
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Patients received usual care

N

Follow up for 12 months

5 total withdrawals
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* 1 death (1.1%)

7 total withdrawals
* 4 |ost to follow-up (4.4%)
* 3 death (3.3%)

86 patients completed the
12-month follow-up (94.5%)

84 patients completed the
12-month follow-up (92.3%)

Figure 1 Study flow of stage I.

aspect of quality of life, unstable psychological status has
been reported in RCC patients post radical nephrectomy,
with depression and anxiety being the most common mood
disorders observed in clinical practice (8,9). Although
anxiety and depression are not rare in RCC patients, their
impact on the outcomes for the patients is still uncertain.

Intensive patients’ care program (IPCP) is a novel care
program involving several aspects that aims to improve the
quality of life of cancer patients, and consists of patients’
education, physical training, telephone counseling and
emotional support and loving care. Cancer patients form
a delicate population with growing quantity that requires
special care as there is an increasing number of patients
living with cancer, which is a profit from the advancement
of the screening program, diagnosis and treatment
modalities (10). Intensive care of cancer patients has
progressed significantly since it was first adopted in the
1950s and has enhanced the treatment efficacy in cancer
patients (11,12). Despite the current benefit received from
intensive care, its potential for improving mood disorders
and clinical outcomes of RCC patients still remains mostly
unexplored.
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Thus, the aim of our study was to investigate the effect of
IPCP on anxiety, depression and survival of RCC patients
post radical nephrectomy.

Methods
Study design

The present study consisted of two stages: a randomized,
controlled stage (stage I) and a long-term follow-up stage
(stage II) (Figures 1,2). In the randomized, controlled
stage, eligible patients were randomly allocated into
an IPCP group or a control group in a 1:1 ratio. The
IPCP group received both IPCP and standard care for
12 months, and the control group received standard care
alone for 12 months. In order to assess the effect of IPCP
on the improvement of patients’ anxiety and depression,
the Hospital Anxiety and Depression Scale anxiety/
depression (HADS-A/HADS-D) scores and the Zung Self-
Rating Anxiety/Depression Scale (SAS/SDS) scores were
assessed at baseline (MO0), month 3 (M3), M6, M9 and
M12. Additionally, intention-to-treat (I'T'T) analysis was
performed based on the last observation carried forward
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Figure 2 Study flow of stage IIL.

(LOCF) method. In the long-term follow-up stage, patients
were further followed-up with in order to assess their overall
survival (OS) rate. The last follow-up date was Jun 30th,
2017 and the median follow-up duration was 43.0 months
(IQR: 30.0-54.0 months). Patients who were lost to
follow-up were excluded from the final analysis of OS.

Participants

In this present randomized, controlled study a total of 182
RCC patients who underwent radical nephrectomy at the
Harbin Medical University Cancer Hospital between January
2012 and December 2015 were consecutively recruited. The
inclusion criteria consisted of the following: (I) diagnosed as
RCC according to clinical, imaging and pathological findings;
(IT) age above 18 years; (III) unilateral renal cell carcinoma;
(IV) received radical nephrectomy; (V) able to complete the
questionnaire of assessments. Exclusion criteria were the
following: (I) received antidepressant or antianxiety treatment
within 3 months; (II) complicated with severe mental diseases
such as dementia, schizophrenia and so on; (III) uncontrolled
hypertension or diabetes; (IV) life expectancy less than
12 months; (V) a history of liver or heart dysfunction or
other malignant tumors; (VI) unlikely to be followed up
regularly; (VII) pregnant or lactating women. This study was
approved by the Ethics Committee of the Harbin Medical
University Cancer Hospital with approval number 2011-12-
R and conducted according to the Declaration of Helsinki.
All participants signed the informed consent.
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Data collection

After enrollment, baseline characteristics were collected from
all participants including (I) demographic characteristics: age,
gender and highest education; (II) clinical and pathological
characteristics: smoking history, alcohol usage, hypertension,
hyperlipidemia, diabetes, tumor side, histological subtypes
and TNM stage, as evaluated according to the 7th edition
of the American Joint Committee on Cancer (AJCC) cancer
staging manual.

Randomization

Block randomization was used in the present study, and
randomization sequence was created using the STATA 9.0
(StataCorp, USA) statistical software with a 1:1 allocation
using random block sizes of 6 by a statistical analyzer who
did not participate in the recruitment process for assignment.
The documents were sent and kept in Shanghai Qeejen Bio-
tech Company (Shanghai, China). After confirmation of
each patient’s eligibility, a research nurse made a call to the
company and a unique subject identification number was
given from the randomized module.

Interventions

The IPCP consisted of four sections which included patients’
education, physical training, telephone counseling and
emotional support and loving care, which were conducted in
the following fashion. (I) Patients’” education. In the first week,
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after enrollment, health education materials developed by a
related research therapist were dispensed to each patient, which
included the postoperative management of RCC, physical
training, mental care and so on. Then, sessions of education
and detailed instructions were given to the patients by nurses
once a week in the first month. (II) Physical training. The
physical training included two parts: low-intensity physical
training and moderate-intensity physical training. At the
beginning of each part, patients received the specific training
and instructions once a week for one month given by trained
research nurses at the Rehabilitation Center. Then, a moderate-
intensity home-based exercise plan was made and achievable
goals were set with the help of professional nurses, and
carried out at home. Both parts were performed for 6 months.
The physical training details are shown in Supplementary
Table S1. (I1I) Telephone counseling. After the education in
the first month, each patient was assigned a health counselor
(a study-trained health nurse), and counseling sessions were
conducted every 2 weeks for 12 months. The duration of
each telephone session was 25-30 minutes. During each
telephone call, the counselor monitored self-reported progress,
explored strategies for overcoming barriers, fielded questions
and encouraged patients to persist in physical training. (IV)
Emotional support and loving care. As the prior caregivers,
patients and family members were invited to join in the monthly
workshop, during which nurses would engage with them in
genuine communication, and try their best to resolve patients’
troubles and issues as well as give detailed advice to the patients
about how to consume a healthy diet, keep a good mood etc.
"The standard care included instructions for the postoperative
medical management of RCC, regular examinations [computed
tomography (CT), magnetic resonance imaging (MRI)
or ultrasonography (US) every 3 months] and the usual
recommendations for postoperative rehabilitation.

Endpoints

The primary endpoint was the change of HADS-A, SAS,
HADS-D and SDS scores at M12 compared to baseline.
The secondary endpoints included the following: (I) the
percentage of patients with anxiety determined by HADS-A
score or SAS score, and the percentage of patients with
depression assessed by HADS-D score or SDS score at
M12; (1) the OS of each group.

Definitions

The HADS-A/HADS-D and SAS/SDS scores were applied
to evaluate the anxiety and depression of patients. Both

HADS-A and HADS-D consisted of 7 questions which
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were scored as 0-3 points individually, totaling 0-21 points
with the following score classifications: 0-7, no anxiety/
depression; 8-10, light anxiety/depression; 11-14, moderate
anxiety/depression; 15-21, severe anxiety/depression (1).
Similarly, both the SAS and SDS assessments contained
20 questions which were scored as 1-4 points individually,
ranging from “none or a little of the time” to “most or all
of the time”, resulting in a 20-80 raw score. Subsequently,
standard scores were calculated by int (1.25*raw score) and
assigned to the following classifications: 25-49, no anxiety/
depression; 50-59, light anxiety/depression; 60-69, moderate
anxiety/depression; 70-100, severe anxiety/depression (2,3).
Sustained anxiety patients were defined as patients with
anxiety at MO and M12 assessed by the HADS-A or SAS
score. Similarly, sustained depression patients were defined
as patients with depression at MO and M12 assessed by the
HADS-D or SDS score. In addition, OS was defined as the

time of intervention to the date of death from any cause.

Statistics

Statistical analysis was performed using the Stata 9.0
(StataCorp, USA) software, SPSS 22.0 software (IBM,
USA) and Graphpad Prism 6 software (GraphPad Software
Inc, USA). Data were mainly presented as a mean value
the standard deviation or count (percentage). Comparison
between the two groups was determined by #-test, Chi-
square test or Wilcoxon rank sum test. Kaplan-Meier (K-
M) curve and log-rank test were used to analyze the OS
between the two groups. P<0.05 was considered significant.

Results
Study flow

This study included two stages: the randomized, controlled
stage (stage I) and the long-term follow-up stage (stage II).
At stage I, 368 RCC patients were initially invited, although
81 patients were excluded due to missing invitations (N=56)
and declined to attend pre-screening procedure; thus, the
remaining 287 patients received screening for eligibility.
Additionally, 105 patients, including 81 exclusions and 24
patients, were excluded because they did not agree to sign
informed consent forms. Finally, there were 182 patients
who were recruited in our study and subsequently allocated
in a 1:1 ratio into the IPCP group (N=91) and the control
group (N=91). In the IPCP group, patients received IPCP
combined with standard care, and 5 patients were withdrawn
from the study due to 4 being lost to follow-up (4.4%) and 1
from death (1.1%). The remaining 86 patients completed the
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Table 1 Revised baseline characteristics of patients in IPCP group and control group

Iltems IPCP group (N=91) Control group (N=91) P value
Age (years) 59.7+9.8 58.4+11.6 0.392
Gender (male/female) 65/26 61/30 0.521
Highest education 0.834
Primary school or less 38 (41.8) 44 (48.4)
High school 30 (33.0) 26 (28.6)
Undergraduate 18 (19.8) 17 (18.7)
Graduate or above 5(5.4) 4 (4.3)
Smoking history 39 (42.9) 41 (45.1) 0.765
Alcohol usage 31 (34.1) 39 (42.9) 0.223
Hypertension 28 (30.8) 32 (35.2) 0.528
Hyperlipidemia 18 (19.8) 23 (25.3) 0.375
Diabetes 6 (6.6) 7(7.7) 0.773
Tumor side 0.656
Lift 45 (49.5) 42 (46.2)
Right 46 (50.5) 49 (53.8)
Histological subtypes 0.411
Clear cell 79 (86.8) 75 (82.4)
Other 12 (13.2) 16 (17.6)
TNM stage 0.716
I 24 (26.4) 29 (31.9)
I 50 (54.9) 46 (50.5)
M 17 (18.7) 16 (17.6)

Data were presented as mean value + standard deviation or count (percentage). Comparison was determined by t-test or Chi-square test.
P value <0.05 was considered significant. IPCP, intensive patient’s care program.

12-month follow-up (94.5%). In the control group, in which
patients received only standard care, there were 7 withdrawals
consisting of 4 patients who were lost to follow-up (4.4%) and
3 deaths (3.3%).

At stage II, 11 cases who were lost during the follow-up
period were excluded (12.1%) from the IPCP group [4 cases
in stage I (4.4%) and 7 cases in stage II (7.7%)], and 12 cases
who were lost to follow-up were excluded (13.2%) from the
control group [4 cases in stage I (4.4%) and 8 cases in stage II
(8.8%)]. Subsequently, in the IPCP group, 80 patients were
included in the survival analysis (87.9%), among whom 13
patients died (14.3%) including 1 death in stage I (1.1%) and
12 deaths in stage II (13.2%). As for the control group, there
were 79 patients included in the survival analysis (86.8%) and
the number of deaths was 16, consisting of 3 deaths in stage I
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(3.3%) and 13 deaths in stage II (14.3%).

Baseline characteristics of patients in IPCP group and
control group

As presented in Table 1, the mean age of patients was
59.7+9.8 years in the IPCP group and was 58.4x11.6 years
in the control group (P=0.392). There were 65 males and 26
females in the IPCP group, and 61 males and 30 females in
the control group (P=0.521). The numbers of patients with
the highest level of education being primary school or less,
high school, undergraduate and graduate or above were
38 (41.8%), 30 (33.0%), 18 (19.8%) and 5 (5.4%) in the
IPCP group, and were 44 (48.4%), 26 (28.6%), 17 (18.7%)
and 4 (4.4%) in the control group (P=0.834). Thirty-nine
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(42.9%) patients in the IPCP group and 41 (45.1%) patients
in the control group had a smoking history (P=0.765).
The number of patients who had used alcohol in the IPCP
group and control group were 31 34.1%) and 39 (42.9%),
respectively (P=0.223). In the IPCP group, 24 (26.4%)
patients were in TINM stage I, 50 (54.9%) patients were in
TNM stage II and 17 (18.7%) patients were in TINM stage
I, and the numbers of patients in TNM stage I, II and III
in the control group were 29 (31.9%), 46 (50.5%) and 16
(17.6%), respectively (P=0.716). The information on other
clinicopathological characteristics was listed in 7izble 1.

Baseline assessments of anxiety and depression of patients
in the IPCP group and control group

At the baseline, the HADS-A score (P=0.711), percentage
of patients with anxiety by HADS-A score (P=0.746),
anxiety severity by HADS-A score (P=0.957), SAS score
(P=0.401), percentage of patients with anxiety assessed
by SAS score (P=0.620), anxiety severity by SAS score
(P=0.969), HADS-D score (P=0.451), proportion of patients
with depression assessed by HADS-D score (P=0.864),
depression severity by HADS-D score (P=0.158), SDS score
(P=0.579), proportion of patients with depression assessed
by SDS score (P=0.866) and depression severity by SDS
score (P=0.962) in the IPCP group showed no difference
compared with those in the control group (Table 2).

The change of anxiety of patients in the IPCP group and
control group

As shown in Figure 3, there was no difference of HADS-A
score at M0, M3, M6, M9 or M12 between the IPCP group
and control group (all P>0.05) (Figure 34). However, the
decrease of HADS-A score (P=0.019, Figure 3B) was larger
and the percentage of patients with anxiety assessed by
HADS-A score at M12 (P=0.032, Figure 3C) was reduced
in the IPCP group compared with the control group.
In addition, at M12, the percentage of patients with
light anxiety was higher, the proportion of patients with
moderate anxiety was lower, and the percentage of patients
with severe anxiety was higher in the IPCP group compared
with the control group (P=0.027, Figure 3D).

As for anxiety assessed by the SAS score, there was no
difference in the SAS scores in the IPCP group compared
with the control group at MO (P>0.05); however, the SAS
scores at M3 (P<0.05), M6 (P<0.01), M9 (P<0.001) and M12
(P<0.001) in the IPCP group were lower compared with
the control group (Figure 44), while the SAS scores in the
IPCP group showed greater reduction than in the control
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group (P=0.019, Figure 4B). Meanwhile, the percentage of
patients with anxiety assessed by SAS score at M12 (P=0.091,
Figure 4C) and percentage of patients with different anxiety
severity assessed by SAS score at M12 (P=0.084, Figure 4D)
were similar between the IPCP group and the control group.

The change of depression of patients in IPCP group and
control group

The reduction of HADS-D score in the IPCP group was
greater than in the control group (P=0.032, Figure 5A4).
However, the HADS-D scores at M0, M3, M6, M9 and
M12 (all P>0.05, Figure 5B), the percentage of patients with
depression assessed by HADS-D score at M12 (P=0.342,
Figure 5C) and the percentage of patients with different
depression severity assessed by HADS-D score at M12
(P=0.335, Figure 5D), were similar between the two groups.

As displayed in Figure 64, the SDS score at M12 was
reduced in IPCP group compared with the control group
(P<0.05), while there was no difference of the SDS scores
at MO0, M3, M6 or M9 found between the two groups (all
P>0.05). Additionally, the decrease of the SDS score at M 12
in the IPCP group was larger compared with the control
group (P=0.018, Figure 6B). No difference in the percentage
of patients with depression assessed by SDS score (P=0.188,
Figure 6C) or percentage of patients with different
depression severity assessed by SDS score at M12 (P=0.257,
Figure 6D) was discovered between the two groups.

Survival of patients in IPCP group and control group

As displayed in Figure 7, the OS of patients in the IPCP
group was similar to that of the control group (P=0.218),
and the mean OS of the IPCP group and control group
were 57.5 months (95% CI: 54.6-60.3 months) and
55.1 months (95% CI: 51.2-59.0 months), respectively.

The influence of sustained anxiety or depression on survival

Patients with sustained anxiety assessed by the HADS-A
score had worse OS compared with that of patients without
sustained anxiety assessed by HADS-A score (P=0.026,
Figure 84), and patients with sustained anxiety assessed by
SDS score also had a shorter OS compared with patients
without sustained anxiety assessed by SAS score (P=0.012,
Figure §B). However, no difference of OS between patients
with or without depression assessed by HADS-D score
(P=0.166, Figure §C) or SDS score (P=0.131, Figure §D)
was found. In addition, the baseline demographic and
clinicopathological characteristics between patients with
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Table 2 Baseline assessments of anxiety and depression of patients in IPCP group and control group

ltems IPCP group (N=91) Control group (N=91) P value

HADS-A score 6.2+3.2 6.0+3.6 0.711
No anxiety (HADS-A score 0-7) 65 (71.4) 63 (69.2) 0.746
Anxiety (HADS-A score 8-21) 26 (28.6) 28 (30.8)

Anxiety severity by HADS-A score 0.957
Light (HADS-A score 8-10) 18 (19.8) 18 (19.8)

Moderate (HADS-A score 11-14) 6 (6.6) 8(8.8)
Severe (HADS-A score 15-21) 2(2.2) 2(2.2)

SAS score 44.3+£10.2 45.5+9.9 0.401
No anxiety (SAS score 25-49) 67 (73.6) 64 (70.3) 0.620
Anxiety (SAS score 50-100) 24 (26.4) 27 (29.7)

Anxiety severity by SAS score 0.969
Light (SAS score 50-59) 15 (16.5) 17 (18.7)

Moderate (SAS score 60-69) 8(8.8) 9(9.9)
Severe (SAS score 70-100) 1(1.1) 1(1.1)

HADS-D score 6.3+2.8 5.9+3.6 0.451
No depression (HADS-D score 0-7) 68 (74.7) 69 (75.7) 0.864
Depression (HADS-D score 8-21) 23 (25.3) 22 (24.3)

Depression severity by HADS-D score 0.158
Light (HADS-D score 8-10) 18 (19.8) 10 (11.1)

Moderate (HADS-D score 11-14) 4 (4.4) 10 (11.1)
Severe (HADS-D score 15-21) 1(1.1) 1(1.1)

SDS score 44.3+10.3 43.5+£10.5 0.579
No depression (SDS score 25-49) 67 (73.6) 68 (74.7) 0.866
Depression (SDS score 50-100) 24 (26.4) 23 (25.3)

Depression severity by SDS score 0.962
Light (SDS score 50-59) 14 (15.4) 15 (16.5)

Moderate (SDS score 60-69) 9(9.9) 7(7.7)

Severe (SDS score 70-100)

1(1.1) 1(1.1)

Data were presented as mean value + standard deviation or count (percentage). Comparison was determined by t-test or Chi-square test.
P value <0.05 was considered significant. IPCP, intensive patient’s care program; HADS-A score, Hospital Anxiety and Depression Scale
anxiety score; HADS-D score, Hospital Anxiety and Depression Scale depression score; SAS score, Zung Self-Rating Anxiety Scale; SDS

score, Zung Self-Rating Depression Scale.

and without sustained anxiety were compared, which Discussion

revealed that there was no difference in all the baseline

characteristics between patients with sustained anxiety and In our study, the results elucidated that: (I) the anxiety
patients without sustained anxiety assessed by HADS-A condition assessed by HADS-A score and SAS score was

score (1able S2) or SAS score (Table S3) (all P>0.05).
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L 73.1%
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Figure 3 Change of anxiety assessed by HADS-A score. No difference of HADS-A score at M0, M3, M6, M9 or M12 in IPCP group and
control group was found (A), while the reduction of HADS-A score (B) was larger and the percentage of patients with anxiety assessed by

HADS-A score at M12 (C) was reduced in the IPCP group compared with the control group. At M12, the percentage of patients with

light anxiety was more massive, the proportion of patients with moderate anxiety was decreased and the percentage of patients with severe

anxiety was increased in the IPCP group compared with the control group (D). Comparison between the two groups was determined by

t-test, Wilcoxon rank sum test or Chi-square test. P<0.05 was considered significant. HADS, Hospital Anxiety and Depression Scale; IPCP,

intensive patients’ care program; NS, not significant.

group, while the depression condition assessed by HADS-D
score and SDS score was also alleviated in the IPCP group
compared with the control group; (I) the OS in the IPCP
group was similar to that in the control group, although
patients with sustained anxiety assessed by HADS-A score
and SAS score had a worse OS compared with those patients
with no anxiety assessed by HADS-A score or SAS score.
Patients with cancer account for a vulnerable population that
needs intensive care to improve or at least retains their quality
of life, and the growing number of cancer survivors has led to a
substantial unmet need in the field of supportive oncology care.
Accumulating cases of anxiety and depression in cancer patients
have been reported by previous studies, and the roles of anxiety
and depression in patients with kidney cancers, including RCC,
have become a crucial subject of clinical researches over the past
few years (8,13). The influence of intensive care on ameliorating
anxiety and depression in RCC patients is under-investigated,
however, the findings in other cancers have provided some
insight into this area. A previous longitudinal study conducted
on cancer patients who accept psychosocial care illustrates
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that patients present with elevated goal disengagement
post psychosocial care, and a higher goal reengagement
correlates with fewer symptoms of anxiety and depression (14).
And a randomized controlled trial elucidates that a tailored
telephone intervention reduces the incidence of increased
anxiety in colorectal cancer patients (15). These results are
partially in accordance with ours, which illustrated that the
anxiety and depression assessed by HADS scale and SAS/
SDS scale of RCC patients who received radical nephrectomy
were reduced in patients receiving IPCP compared with
patients receiving only standard care, indicating that IPCP did
mitigate anxiety and depression in RCC patents after radical
nephrectomy.

These results can be explained with reference to
the four predominant contents of IPCP: (I) Patients’
education: for one, the patients’ education provided
professional information on the postoperative care of
RCC patients, which ensured the quality of care given to
patients. Additionally, the patients’ education assured the
success of IPCP by giving guidance and instruction for the

Transl Cancer Res 2018;7(6):1601-1613
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remaining three domains of IPCP to patients and their
family members. (II) Physical training: growing evidence
elucidates that physical activity improves clinical outcome
of cancer patients, more importantly, there is also proof
notes that the anxiety and depression are reduced in cancer
patients doing physical exercise post treatments (16-18).
Although it is still not well understood why physical
activity would alleviate the depression and anxiety level
in cancer patients, there are several theories which might
shed some light on this question. Studies illuminate that
physical activity diminishes the distress of cancer patients
through raising self-esteem and quality of life, which could
consequently lessen the mood disorders of patients (19).
In addition, our physical training contains only low and
moderate intensity which has been observed to be beneficial
to mood disorder improvement through regulating the
endocrine system; meanwhile, high level physical activity
that has been demonstrated to increase the risk of upper
respiratory infection was not included. The low and
moderate intensity physical training could be beneficial
to mood disorder improvement through regulating the
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endocrine system (20-22); (III) telephone counseling:
telephone counseling was given to each patient by well-
trained nurses every 2 weeks for 12 months with the aim
of monitoring the progress of the IPCP program. The
counselling served the additional purpose of providing
solutions from a professional perspective to problems that
patients faced during processing the program, which also
ensured the consistency of the program. (IV) Emotional
support and loving care: first, based on ample evidence,
the support of psychosocial oncologists is recommended
to be provided to cancer survivors by the American Cancer
Society Colorectal Cancer Survivorship Care Guidelines,
which illustrates that cancer survivors should be receiving
professional care to improve their psychosocial wellbeing
(23,24). Second, giving sufficient information on cancer
care and the emotional support of cancer caregivers has a
positive influence on alleviating the mood disorders of the
caregivers, which could subsequently improve the anxiety
and depression of RCC patients at the same time due to
their communication with each other (25).

Another result in our study illuminates that although the
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OS of patents in the IPCP group and control group was of no
difference, the OS was worse in patients with sustained anxiety
assessed by HADS-A score and SAS score. To the best of our
knowledge, the influence of anxiety on survival of RCC patients
has not been investigated until now; however, there are indeed
several studies that have been conducted in other cancers which
have emphasized this issue. An observational study elucidates
that the anxiety level assessed by Hamilton Anxiety Rating
Scale and serum catecholamines levels positively correlate with
worse OS of hepatocellular carcinoma patients after tumor
resection (26). Another cohort study based on a large population
sample also demonstrates a predictive value of anxiety for high
mortality rate in patients with stage III non-small cell lung
cancer (27). Partly in accordance with the previous studies, we
found that RCC patients had worse OS with sustained anxiety,
and there are some possible explanations for these results in
our study. Experiments conducted on animal models exhibit an
effect of psychological disorders, induced by adding stress on
animal models, on the progression of tumors. For instance, it is
found that the immobilization stress on rat models accelerates
the prevalence and growth of tumor (28). And some other
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studies also note that stress induced by multiple methods
promotes the progression of carcinogenesis through regulating
pathways related to hormones, circadian dysregulation and
viral oncogenesis (29-33). Although a difference in OS between
patients receiving IPCP and standard care was not found in
our study, patients with sustained anxiety were observed to
have worse OS compared with patients who had no sustained
anxiety. In the view that IPCP notably alleviated the anxiety of
patients in our study, it is reasonable for us to believe that IPCP
improved the survival through ameliorating anxiety in RCC
patients post nephrectomy.

Several limitations of this study should be noted. First,
in the randomized, controlled stage, the blind method was
not used to avoid observer bias. Second, the sample size of
182 RCC patients was relatively small. Third, the type of
nephrectomy might have an influence on the psychological
status of RCC patients, which should be evaluated.

Conclusions

In conclusion, IPCP ameliorated anxiety and depression,
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and sustained anxiety correlated with worse OS in RCC
patients post radical nephrectomy.
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Supplementary

Table S1 Specific interventions of physical training

Physical training Duration and frequency Specific interventions
Low intensity 6 months
Relaxation 30 min, 5 times a week The participants lay on mats with pillows and blankets and were instructed in tensing and

relaxing major muscle groups, working from head to foot, stretching and respiration
Massage 30 min, twice a week Massage included scar tissue massage, acupuncture, cupping therapy and so on
Strolling 30 min, 5 times a week Walking slowly in a park or neighborhood with the company of the family
Moderate-intensity 6 months

Warm-up 20 min, 5 times a week The warm-up consisted of dynamic exercises with the large muscle groups, leg press, back
extension, leg extension and leg curl

Aerobics 40 min, 5 times a week The aerobic exercises included jogging, swimming, cycling and shadowboxing

Cardiopulmonary 30 min, 3 times a week Cardiopulmonary training involved rhythmic sports including rope skipping, tennis, table
training tennis, badminton and square dances

Table S2 Comparison of baseline characteristics between patients with sustained anxiety and patients without sustained anxiety (assessed by HADS-A score)

ltems Sustained anxiety patients (N=20) Non-sustained anxiety patients (N=162) P value
Age (years) 59.3+9.9 59.0+£10.8 0.931
Gender (male/female) 12/8 114/48 0.343
Highest education 0.090
Primary school or less 5(25.0) 77 (47.5)
High school 11 (55.0) 45 (27.8)
Undergraduate 3(15.0 32 (19.8)
Graduate or above 1(5.0) 8 (4.9)
Smoke 7 (35.0) 13 (65.0) 0.392
Drink 9 (45.0) 61 (37.7) 0.524
Hypertension 8 (40.0) 52 (32.1) 0.478
Hyperlipidemia 2(10.0 39 (24.1) 0.155
Diabetes 0(0.0) 13 (8.0) 0.189
Tumor side 0.091
Lift 6 (30.0) 81 (50.0)
Right 14 (70.0) 81 (50.0)
Histological subtypes 0.479
Clear cell 18 (90.0) 136 (84.0)
Other 2(10.0) 26 (16.0)
TNM stage 0.928
I 6 (30.0) 47 (29.0)
Il 11 (55.0) 85 (52.5)
11l 3(15.0) 30 (18.5)

Data were presented as mean value + standard deviation or count (percentage). Comparison was determined by t-test or Chi-square test.
P value <0.05 was considered significant. IPCP, intensive patient’s care program; HADS-A score, Hospital Anxiety and Depression Scale
anxiety score.



Table S3 Comparison of baseline characteristics between s patients with sustained anxiety and patients without sustained anxiety (by SAS anxiety

score)
ltems Sustained anxiety patients (N=21)  Non-sustained anxiety patients (N=161) P value
Age (years) 55.4+10.8 59.5+10.6 0.095
Gender (male/female) 13/8 113/48 0.439
Highest education 0.403
Primary school or less 6 (28.6) 76 (47.2)
High school 8 (38.1) 48 (29.8)
Undergraduate 6 (28.6) 29 (18.0)
Graduate or above 1(4.8) 8 (5.0)
Smoke 9 (42.9) 71 (44.1) 0.914
Drink 9 (42.9) 61 (37.9) 0.660
Hypertension 4(19.0 56 (34.8) 0.149
Hyperlipidemia 7 (33.3) 34 (21.1) 0.208
Diabetes 1(4.8) 12 (7.5) 0.652
Tumor side 0.630
Lift 9 (42.9) 78 (48.4)
Right 12 (57.1) 83 (51.6)
Histological subtypes 0.255
Clear cell 16 (76.2) 138 (85.7)
Other 5 (23.8) 23 (14.3)
TNM stage 0.849
I 5(23.8) 48 (29.8)
I 12 (57.1) 84 (52.2)
M 4 (19.1) 29 (18.0)

Data were presented as mean value + standard deviation or count (percentage). Comparison was determined by t test or Chi-square test.
P value <0.05 was considered significant. IPCP, intensive patient’s care program; SAS, Zung Self-Rating Anxiety Scale.



