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Abstract. Colorectal cancer (CRC) is a serious disease that may 
lead to the occurrence of anxiety and depression; however, at 
present, little is known about the role of care intervention in the 
mental health of patients with CRC receiving adjuvant chemo-
therapy. Hence, an incremental patient care program (IPCP) 
was designed and its effects on anxiety, depression and quality 
of life (QoL) in patients with CRC receiving adjuvant chemo-
therapy was assessed. A total of consecutivel 298 patients with 
CRC who had undergone surgery were recruited for the present 
randomized, controlled study. Patients were randomly assigned 
to the IPCP group or the control group at a 1:1 ratio. In the IPCP 
group, patients received IPCP and conventional care, whereas 
in the control group, patients received only conventional care. 
The sp ecific interventions included in IPCP were patient health 
education, physical exercise, telephone counseling, regular 
examinations and care activities. Anxiety, depression and QoL 
were assessed using the Hospital Anxiety and Depression Scale 
(HADS) and the European Organization for Research and 
Treatment of Cancer QoL Questionnaire (QLQ-C30) scale. 
IPCP slightly decreased the anxiety grade at month (M) 6 
compared with that of the controls (P=0.070). The IPCP group 
exhibited a significant improvement in the HADS depression 
score at M6 vs. M0 (P<0.001), and the depression grade was 
reduced in the IPCP group compared with that in the controls 
(P=0.037). Regarding QoL, the QLQ-C30 global health status 
score at M6 vs. M0 was increased (P=0.035) and the QLQ-C30 
symptoms score at M6 vs. M0 was decreased (P=0.002) in the 
IPCP group compared with that in the controls, but no differ-
ence was observed in the QLQ-C30 function score between 

the two groups. Subgroup analysis by tumor-nodes-metastasis 
stage (II or III) demonstrated similar trends to those mentioned 
above. In conclusion, participation in the IPCP led to a slight 
decrease in anxiety, and contributed to a significant reduction 
in depression and an improvement in QoL in patients with CRC 
receiving adjuvant chemotherapy.

Introduction

Colorectal cancer (CRC) has been reported as the third most 
common cancer type and the fourth most common cause of 
cancer-associated death worldwide, affecting ~1.2 individuals 
and leading to 600,000 deaths per year (1,2). The mortality of 
patients with CRC has decreased in a number of countries over 
the last decade, which is thought to be attributed to increased 
CRC screening and decreased prevalence of risk factors, as 
well as the development and implementation of novel treat-
ments (3). However, 50% of patients still develop metastasis and 
eventually succumb to their disease, and most of them develop 
psychological conditions at varying degrees, including anxiety 
and depression, and present with poor quality of life (QoL) due 
to the psychological burden associated with cancer diagnosis, 
the pain and the side effects of therapy (4,5). For patients with 
CRC, chemotherapy is able to decrease the recurrence risk and 
prolong survival to a certain extent, but most patients experi-
ence complications including pain and diarrhea; furthermore, 
CRC may be associated with a significant economic burden. 
Hence, the emotional state and social life of the patients (and 
their family) is frequently negatively affected, thereby leading 
to the occurrence of anxiety and depression (6,7). Previous 
studies have estimated the occurrence of post-surgical anxiety 
and depression in patients with CRC to be 8-23 and 16-39%, 
respectively (5,8-10). Therefore, it is necessary to explore strat-
egies to decrease anxiety/depression and improve or maintain 
good QoL in patients with CRC.

Care intervention has been considered a common and effi-
cacious method to ameliorate the adverse effects of carcinoma 
and its treatment, and is usually designed to promote improve-
ments in physical and mental health (11). A large number of 
studies have confirmed the favorable effect of care interven-
tion, including patients' health education, dietary patterns and 
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physical activity on the functional outcomes in patients with 
CRC; however, most of them focus on the functional outcomes 
in these patients, while the effect of care intervention on the 
prognosis of patients with CRC remains to be determined, 
particularly regarding psychosocial problems and QoL (12,13). 
Although parts of Chinese clinical trials have revealed the 
efficacy of intervention care in improving mental health issues 
including anxiety and depression in CRC patients, the role of 
the care intervention in patients with CRC receiving adjuvant 
chemotherapy remains elusive (14,15). In addition, most of 
these previous studies have been performed on relatively small 
cohorts, and additional studies with a larger sample size for 
validation are urgently required. Considering the aforemen-
tioned points, an incremental patient care program (IPCP) 
was designed, consisting of patient health education, physical 
exercise, telephone counselling, regular examination as well 
as care activities, and the purpose of the present study was to 
assess the effects of IPCP on anxiety, depression and QoL in 
patients with CRC receiving adjuvant chemotherapy.

Materials and methods

Participants. A total of 298 consecutive patients with 
CRC who underwent surgery at the 2nd Affiliated Hospital 
of Harbin Medical University (Harbin, China) between 
January 2014 and December 2016 were recruited for the 
present randomized, controlled study. The inclusion criteria 
were as follows: a) Diagnosis of primary CRC confirmed 
by clinicopathologic examinations; b) age of 18-80 years; c) 
tumor-nodes-metastasis (TNM) stage, II or III; d) scheduled 
for CRC resection followed by adjuvant chemotherapy; e) 
prognosis of survival for at least 12 months; and f) ability to 
complete the anxiety, depression and QoL assessments. The 
exclusion criteria were as follows: a) Neoadjuvant therapies; 
b) intake of anti-depressant or anti-anxiety medication within 
the past 3 months; c) a comorbidity of severe primary mental 
disorder, or severe liver or renal disease; d) history of other 
malignant tumor types or hematological malignancy; e) no 
availability for regular follow-up; f) pregnancy or lactation; 
g) refusal to provide written informed consent. The reasons 
for the collection of data over a long period (from January 
2014 to December 2016) were as follows: First, at our hospital, 
numerous patients were diagnosed at the early stage and did 
not require adjuvant chemotherapy, and certain patients at the 
advanced stage received neoadjuvant therapy; thus, a consider-
able proportion of patients were not eligible for the present 
study. Furthermore, 300 patients were required to reach suffi-
cient statistical power, and it took this long until the number of 
eligible consecutive patients collected reached this number. In 
addition, at the preliminary stage, a total of 625 patients were 
invited to participate in the present study, but a considerable 
amount were excluded due to not satisfying the inclusion or 
exclusion criteria. There were 5 patients with severe depres-
sive disorder and 11 patients with severe anxiety disorder who 
were excluded, and these patients received psychotherapy, but 
no anti-depressant or anti-anxiety medicines.

Randomization. In the present randomized, controlled study, 
a blocked randomization method was adopted, and a random-
ization code was generated using Statistical Analysis System 

(SAS) 9.3 software (SAS Institute, Carey, NC, USA). The 
randomization was performed by an independent statistical 
analyst who was otherwise not involved in the study, and 
the documents were deposited at the medical and statistical 
service company Shanghai Qeejen Biotech Co. (Shanghai, 
China). When a patient was eligible for the study, a call was 
made to Qeejen Biotech Co. and a unique subject identification 
number was provided from the randomizing module.

Adjuvant chemotherapy. At 2-6 weeks following CRC resec-
tion, all patients received adjuvant chemotherapy based on 
their disease condition. For patients with TNM stage II, 
according to risk stratification and T stage, one of the following 
adjuvant chemotherapy regimens was selected: i) Capecitabine 
1,250 mg/m2 twice daily on days 1-14, repeated every 3 weeks 
for a total of 24 weeks; ii) leucovorin (LV) 400 mg/m2 over 2 h 
on day 1, followed by a 5‑fluorouracil (5‑FU) bolus 400 mg/m2 
and then 1,200 mg/m2/day for 2 days (a total continuous infu-
sion of 2,400 mg/m2 over 46-48 h), repeated every 2 weeks for a 
total of 24 weeks; iii) oxaliplatin 130 mg/m2 intravenously (IV) 
over 2 h on day 1 and capecitabine 1,000 mg/m2 twice daily on 
days 1-14, repeated every 3 weeks for a total of 24 weeks; iv) 
oxaliplatin 85 mg/m2 IV over 2 h on day 1, LV 400 mg/m2 IV 
over 2 h on day 1, 5-FU 400 mg/m2 IV bolus on day 1 and then 
1,200 mg/m2/day for 2 days (total 2,400 mg/m2 over 46-48 h) 
continuous infusion, repeated every 2 weeks for a total of 
24 weeks. For patients with TNM stage III, one of following 
adjuvant chemotherapy regimens was selected: i) Oxaliplatin 
130 mg/m2 IV over 2 h, day 1, capecitabine 1,000 mg/m2 
twice daily on days 1-14, repeated every 3 weeks for a total of 
24 weeks; ii) oxaliplatin 85 mg/m2 IV over 2 h on day 1, LV 
400 mg/m2 IV over 2 h on day 1, 5-FU 400 mg/m2 IV bolus 
on day 1, then 1,200 mg/m2/day for 2 days (a total continuous 
infusion of 2,400 mg/m2 over 46-48 h) repeated every 2 weeks 
for a total of 24 weeks.

Interventions. After randomization, patients were randomly 
assigned to the IPCP group or the control group in a 1:1 ratio. In 
the IPCP group, patients received IPCP and conventional care, 
whereas in the control group, patients received only conventional 
care, which included instructions of post-operative medicine 
management, regular examinations (every 3 months) and usual 
advice regarding post-operative rehabilitation. The intervention 
was performed for six months. The details of IPCP were as follows 
(Table I): i) Patient health education: Over the first 2 weeks, 
patients were provided with general health education materials, 
including information about nutrition, physical activity and 
mental health care. Furthermore, comprehensive health educa-
tion was provied by a designated research therapist, and detailed 
instruction was given once every two months for six months. ii) 
Physical exercise: Over the first 3 months, patients participated in 
low-intensity physical exercise comprised of three components: 
Relaxation (30 min five times a week), body awareness and restor-
ative exercise (90 min once a week) and massage (30 min twice 
a week). Over the subsequent 3 months, patients participated in 
high-intensity physical exercise for 90 min followed by 30 min 
of relaxation exercise three times a week. The high-intensity 
physical exercise sessions comprised three components: 30 min 
of warm-up exercises, 45 min of resistance exercise and 15 min of 
cardiovascular exercise. All physical exercise was supervised by 
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trained specialist nurses. Details on low- and high-intensity phys-
ical exercise are provided in Table SI. iii) Telephone counseling: 
Each participant was assigned a nurse for the 6-month study 
period. Counseling sessions were performed weekly during the 
first three weeks, every other week for one month thereafter and 
then monthly. Each telephone session had a duration of 15-30 min 
and served to provide social support and enhance self‑efficacy 
(encourage patients to actively perform activities to promote their 
health). During each telephone call, the nurse worked with the 
patient to monitor progress, explore strategies for overcoming 
barriers and asked relevant questions about rehabilitation. iv) 
Regular examination: Patients were instructed to regularly 
undergo the scheduled examinations, including imaging, blood 
analysis and colonoscopy, once every two months for six months 
to manage any abnormalities. v) Care activities: Patients and 
family members as the primary caregivers were invited to the join 
the monthly workshop and the nurse communicated with them 
to resolve issues that they encountered in the interim period and 
provided detailed advice on points including how to maintain a 
healthy diet, control body weight and keep a positive mood. In 
addition, during the care activities, caregivers were provided 
with lessons regarding how to help patients complete their daily 
physical exercise.

Information collection. After enrolment in the present study, 
baseline information was collected from all patients, which 
included the following: a) Demographic characteristics: Age, 
gender and highest education; and b) Clinical and pathological 
characteristics: Smoking and drinking status, hypertension, 
hyperlipidemia, diabetes, pathological grade, tumor size and 
TNM stage (according to the 7th edition of the American Joint 
Committee on Cancer Staging Manual) (16). In the present 
study, the personal information of the patients, including the 
demographic and clinicopathological characteristics, were 
collected from the patients' medical records, and the Hospital 
Anxiety and Depression Scale-anxiety (HADS-A; Table SII), 
HADS-depression (HADS-D; Table SII) as well as QoL score 
(Table SIII) were from questionaires completed at the clinic.

Evaluation of anxiety and depression. Anxiety refers to 
an emotion that is featured by an unpleasant state of inner 
turmoil and is often accompanied by nervous behavior, 
including pacing back and forth, somatic complaints and 

rumination, or unpleasant feelings of dread over anticipated 
events (17). Depression refers to a state of low mood and 
aversion to activity, which may affect a person's thoughts, 
behavior (sucha as total loss of interest in enjoyable activi-
ties or socializing), feelings (such as feelings of loneliness, 
sadness, guilt or worthlessness) and sense of well-being (18). 
HADS-A scores and HADS-D scores were determined to 
assess anxiety and depression among the patients. These were 
assessed at baseline [month 0 (M0)], M1, M3 and M6. The 
HADS-A and HADS-D subscales consisted of seven questions 
that are scored individually from 0 to 3 points, resulting in 
subscale scores ranging from 0 to 21 points, with the following 
grade classification: 0-7, no anxiety/depression; 8-10, light 
anxiety/depression; 11-14, moderate anxiety/depression; 15-21, 
severe anxiety/depression (19).

Evaluation of QoL. QoL refers to the satisfaction of patients, 
outlining negative and positive features of life. (20). The 
European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire (EORTC QLQ-C30 Scale) was 
used to assess the QoL of patients. The EORTC QLQ-C30 
Scale consists of 30 items, including five functions, symptoms 
and financial implications subscales. The first 28 items of 
the questionnaire used a 4-point Likert-type response scale 
ranging from 1 (not at all) to 4 (very much). Items 29 and 30, 
which assess global health status/QoL, use a response scale 
ranging from 1 (very poor) to 7 (excellent). All raw data were 
transformed to a 0-100-point scale. Higher mean scores for the 
functional scales and the global health status/QoL scales indi-
cate better functioning and overall QoL, whereas a high score 
for the symptom scale/single-item scale represents a high level 
of symptom distress (21).

Statistical analysis. Sample size calculation was based on a 
previous study (6). Under the requirement of a 90% statis-
tical power to detect a difference of 10% in the percentage 
of patients with depression at M6 between the IPCP group 
and control group, assuming 25% patients in the IPCP group 
and 35% patients in the control group exhibited depres-
sion at M6, with a two‑sided 5% level of significance (α), a 
sample size of 110 participants was required in each group. 
Accounting for loss to follow-up of ~26%, 149 patients were 
enrolled in each group. Statistical analyses were performed 

Table I. Contents of the incremental patient care program.

Item  Frequency and duration Core content 

Patient health education Once every 2 months for 6 months Training for knowledge of disease and self-care
Physical exercise Low-intensity physical exercise for  Recovery of physical function
 3 months, followed by high-intensity 
 physical exercise for 3 months
Telephone counselling Weekly for 3 weeks, every other week Emotional support
 for 1 month and monthly for 4 months
Regular examination Once every 2 months for 6 months Surveillance for disease
Care activities Monthly for 6 months Close communication with patients to help them 
  to solve problems
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using SPSS 22.0 software (IBM Corp., Armonk, NY, USA), 
Office 2010 software (Microsoft Corp., Redmond, WA, USA) 
and GraphPad prim 6.0 (GraphPad Inc., La Jolla, CA, USA). 
Values are expressed as the mean ± standard deviation or n (%). 
Comparisons between groups were performed using Student's 
t-tests or Chi-square tests. Correlations were determined using 
Pearson correlation analysis. In addition, the statistics were 
based on an intent-to-treat analysis (22). P<0.05 was consid-
ered to indicate statistical significance.

Results 

Study flow. A total of 625 patients were invited to partici-
pate in the present study, of which while 269 patients 
were excluded, including 124 who missed their invitation 
and 145 who declined to attend the pre-screening. A total 
of 356 patients screened for eligibility, 58 of which were 
excluded, including 43 who did not meet all of the inclusion 
criteria and 15 who refused to provide informed consent. The 
remaining 298 patients were then randomized at a 1:1 ratio. 
Among these, 149 received IPCP and conventional care (IPCP 
group), whereas the other 149 received only conventional 

care (control group). In the IPCP group, 24 patients dropped 
out during the study period, including 7 who were unable to 
be assessed during the study, 4 who withdrew their consent, 
5 who stopped chemotherapy ahead of schedule and 8 who 
were lost to follow-up, resulting in 125 patients (84%) who 
completed the entire study. In the control group, there were 
a total of 28 dropouts, including 9 cases who were unable to 
be assessed during the study, 3 who withdrew their consent, 
4 who stopped chemotherapy ahead of schedule and 12 who 
were lost to follow-up, resulting in 121 patients (81%) who 
ultimately completed the study (Fig. 1). In the present study, 
the statistics were based on an intent-to-treat analysis (22). 
For patients who did not complete the entire study, the last 
available values were used to represent subsequent missing 
evaluation indexes.

Baseline characteristics. The baseline characteristics of the 
patients in the control and IPCP groups are provided in Table II. 
No differences were observed in demographic and clinical 
characteristics between the IPCP group and the control group 
(all P>0.05). The mean age was 60.06±11.00 years in the IPCP 
group and 58.47±12.52 years in the control group. The amount 

Figure 1. Flow chart depicting the movement of the subjects throughout the study. IPCP, incremental patient care program.



EXPERIMENTAL AND THERAPEUTIC MEDICINE  18:  2789-2798,  2019 2793

of patients with hypertension, hyperlipidemia and diabetes was 
48 (32.2%), 35 (23.5%) and 11 (7.4%), respectively, in the IPCP 
group and 58 (38.9%), 36 (24.2%) and 14 (9.4%), respectively, 
in the control group. In addition, there were no differences 
between groups in HADS-A scores, HADS-A grade, HADS-D 
score, HADS-D grade and EORTC QLQ-C30 scale scores (all 
P>0.05).

Comparison of anxiety scores between the IPCP group and 
control group. There were no differences between groups in 
HADS-A scores at each visit (all P>0.05; Fig. 2A), HADS-A 
change score from baseline (M0) to M6 (P=0.289; Fig. 2B) 
or in the percentage of patients with anxiety according to 
HADS-A score at M6 (P=0.381; Fig. 2C). Compared with 
that in the control group, the anxiety score at M6 in IPCP 

Table II. Baseline characteristics of patients in the IPCP group and the control group.

Item IPCP group (n=149) Control group (n=149) P-value

Age (years) 60.06±11.00 58.47±12.52 0.245
Gender (male/female) 98/51 91/58 0.400
Highest education   0.362
  Primary school or less  74 (48.3) 73 (49.0) 
  High school  42 (28.2) 50 (33.6) 
  Undergraduate  35 (23.5) 26 (17.4) 
  Graduate or above  0 (0.0) 0 (0.0) 
Smoking 58 (38.9) 68 (45.6) 0.241
Drinking  57 (38.3) 60 (40.3) 0.722
Hypertension  48 (32.2) 58 (38.9) 0.226
Hyperlipidemia  35 (23.5) 36 (24.2) 0.892
Diabetes  11 (7.4) 14 (9.4) 0.531
Pathological grade    0.466
  1  14 (9.4) 13 (8.7) 
  2  88 (59.1) 98 (65.8) 
  3  47 (31.5) 38 (25.5) 
Tumor size (cm) 4.68±1.28 4.67±1.34 0.940
TNM stage   0.104
  II  72 (48.3) 86 (57.7) 
  III  77 (51.7) 63 (42.3) 
HADS-anxiety score   
  No anxiety (score, 0-7) 110 (73.8) 118 (79.2) 0.274
  Anxiety (score, 8-21) 39 (26.2) 31 (20.8) 
HADS-anxiety grade   0.308
  Light grade ( 8-10 score) 26 (17.4) 15 (10.1) 
  Moderate grade (11-14 score) 11 (7.5) 13 (8.7) 
  Severe grade (15-21 score) 2 (1.3) 3 (2.0) 
HADS-depression score   
  No depression (score, 0-7) 98 (65.8) 103 (69.1) 0.536
  Depression (score, 8-21) 51 (34.2) 46 (30.9) 
HADS-depression grade   
  Light (score, 8-10) 33 (22.1) 24 (16.1) 0.278
  Moderate (score, 11-14) 15 (10.1) 14 (9.4) 
  Severe (score, 15-21) 3 (2.0) 8 (5.4) 
EORTC QLQ-C30 scale   
  Global Health Status score 63.7±14.5 62.9±15.8 0.630
  Functions score 69.9±16.5 69.9±18.9 0.995
  Symptoms score 33.3±16.9 30.8±14.9 0.189

Values are expressed as the mean value ± standard deviation or n (%). IPCP, incremental patient care program; HADS, Hospital Anxiety and 
Depression Scale; TNM, tumor-nodes-metastasis; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire.
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participants appeared to have decreased but the difference was 
not statistically significant (P=0.070; Fig. 2D).

Comparison of depression scores between the IPCP group 
and control group. No differences were identified in HADS‑D 
scores at M0, M1 or M3 between the IPCP and control groups 
(all P>0.05; Fig. 3A), although they were lower in the IPCP 
group than those in the control group at M6 (P<0.05; Fig. 3A). 
As for HADS-D change scores (M6-M0) between the two 
groups, they were decreased in the IPCP group compared with 
those in the control group (P<0.001; Fig. 3B). There was no 
difference between the groups in the percentage of participants 
with depression at M6 according to their HADS-D scores 
(P=0.284; Fig. 3C). In addition, the depression grade was 
reduced in the IPCP group compared with the control group 
(P=0.037; Fig. 3D).

Comparison of QoL between the IPCP group and control 
group. No difference in the QLQ-C30 global health status 
scores was identified between the IPCP and control groups at 
M0, M1 or M3 (all P>0.05; Fig. 4A), although they were higher 
in the IPCP group at M6 compared with those in the control 
group (P<0.05; Fig. 4A). The QLQ-C30 global health status 
change scores (M6-M0) exhibited a greater increase in the 
IPCP group compared with that in the control group (P=0.035; 
Fig. 4B). Regarding the QLQ-C30 function scores, there were 
no differences between the groups at each visit (all P>0.05; 
Fig. 4C), and there was also no significant difference in the 
change score (M0-M6) between the two groups (P=0.105; 
Fig. 4D). As for the QLQ-C30 symptom scores, no differences 
between the groups were present at each visit (all P>0.05), 
but the QLQ-C30 symptom change scores (M6-M0) were 

decreased in the IPCP group compared with those in the 
control group (P=0.002; Fig. 4F).

Subgroup analysis between TNM stage II and III patients. 
To assess the impact of the TNM stage on the above analysis, 
the patients were stratified into TNM stage II and III groups 
(Fig. 5). For TNM stage II patients, the HADS-D change 
scores (M6-M0) (P=0.002; Fig. 5B) and QLQ-C30 symptom 
change scores (M6-M0) (P=0.050; Fig. 5E) were decreased 
in the IPCP group compared with those in the control group. 
However, no difference was observed in the change in 
HADS-A scores (P=0.464; Fig. 5A), QLQ-C30 global health 
status scores (P=0.264; Fig. 5C) or QLQ-C30 function scores 
(P=0.544; Fig. 5D) from baseline to M6 between the two 
groups.

For TNM stage III patients, the QLQ-C30 symptom scores 
(M6-M0) exhibited a greater decrease in the IPCP group 
compared with those in the control group (P=0.010; Fig. 5J), as 
did the HADS-depression change scores (M6-M0) (P=0.054; 
Fig. 5G), whereas the QLQ-C30 global health status scores 
(M6-M0) (P=0.065; Fig. 5H) exhibited a greater increase in 
the IPCP group compared with those in the control group. 
There was no difference in the change of HADS-A scores or 
QLQ-C30 function scores from baseline to M6 between the 
groups (P=0.129; Fig. 5F and I). The effect of IPCP interven-
tion on anxiety, depression and QoL scores and their rate is also 
provided in Tables SIV and SV. In addition, changes in anxiety, 
depression and QoL score in the subgroups are also presented 
in Table SVI. Furthermore, correlations between HADS-A 
score, HADS-D score and QLQ-C30 scores at M0 and M6 are 
displayed in Table SVII; however, no significant differences 
were identified in control group at baseline and at 6 months. 

Figure 2. Comparison of anxiety scores between IPCP group and control group. (A) HADS-anxiety score at each visit; no differences were observed. 
(B) HADS-anxiety score change (M6-M0) and (C) the Percentage of anxiety assessed by HADS-anxiety score between groups. (D) IPCP slightly decreased 
the anxiety grade at month 6 compared with the control group. Comparison was performed using the t-test or Chi-square test. Values are expressed as the 
mean ± standard deviation. NS, no significance; IPCP, incremental patient care program; HADS, Hospital Anxiety and Depression Scale; M, month.
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There was a significant negative correlation between HADS‑A 
and QLQ-C30 function scores at baseline in the IPCP group 
(P=0.024), but not at 6 months.

Discussion 

The major results of the present study were as follows: i) The 
IPCP group experienced an insignificant decrease in anxiety, 
as assessed by the HADS‑A scores, and significantly reduced 
depression, as assessed by the HADS-D scores; ii) participants 
receiving IPCP experienced improved QoL, as assessed by the 
QLQ-C30.

Recently, the survival of CRC patients has been reported 
to be increased, while affected patients are at high risk 
of experiencing psychosocial problems (such as depres-
sion and anxiety), which has a negative impact on their 
health-associated QoL (23,24). A previous clinical study 
illustrates that CRC patients exhibited an obviously higher 
prevalence of depression (19.0% vs. 12.8%) and anxiety 
(20.9% vs. 11.8%) compared with cancer-free age- and 
sex-matched individuals (23). Another study revealed a nega-
tive association between the patients' emotional functioning 
score and HADS-A score, as well as HADS-D score, and 
the correlation between HADS-D and QoL dimensions was 
significantly higher compared with the correlation between 
QoL and HADS-A (24). These previous clinical studies 
indicate that psychosocial disorders (including anxiety and 
depression) are conditions that negatively influence the QoL 
of CRC patients.

Based on several previous studies, HADS-A score, 
HADS-D score and the EORTC QLQ-C30 scale are reliable 

measurement tools for evaluating anxiety, depression and QoL 
of cancer patients (25,26).

In clinical practice, care interventions have been confirmed 
to be beneficial for maintaining psychological health in cancer 
patients. For instance, one study reported that the health 
education level of patients prior to treatment initiation was asso-
ciated with decreased anxiety and depression, as assessed by 
HADS-A/D scores (6). Another study revealed that, compared 
with the baseline, the HADS-D score was decreased in patients 
with CRC after a nurse-assisted screening and referral for 
participation in a care program (27). Although certain previous 
studies have demonstrated the positive impact of care inter-
ventions on mental health among patients with CRC, only few 
have investigated the effects of an IPCP on anxiety and depres-
sion in patients with CRC receiving adjuvant chemotherapy. In 
the present study, a novel IPCP was designed in three steps as 
follows: i) After a literature search, the common care methods 
for carcinoma were reviewed. ii) The detailed program was 
designed and three nurses with nursing experience of >10 years 
at the department of digestion were invited to rate and make 
decisions regarding the intervention program; the final result 
was selected as the final program. iii) A preliminary study 
was performed to confirm the effectiveness of the IPCP in 
10 patients with CRC receiving adjuvant chemotherapy, and 
its efficacy was indicated to be good in these patients. The 
difference in the contents between IPCP and traditional care 
were that i) IPCP was performed more intensively, while, for 
traditional care, the post-operative medicine management and 
usual advice on post-operative rehabilitation were provided 
according to patients' requirements (28); ii) IPCP consisted 
of patient health education, physical exercise, telephone 

Figure 3. Comparison of depression scores between IPCP group and control group. (A) The HADS-depression score was lower in the IPCP group compared 
with that in the control group at M6. (B) The comparison of HADS-depression score change was decreased in the IPCP group compared with that in the 
control group. (C) No difference was observed in the percentage of depression evaluated by the HADS-depression score between the groups. (D) IPCP slightly 
decreased the depression grade at month 6 compared with the control group. *P<0.05 vs. control. Comparison was performed using the t-test or Chi-square 
test. Values are expressed as the mean ± standard deviation. NS, no significance; IPCP, incremental patient care program; M, month; HADS, Hospital Anxiety 
and Depression Scale.
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counseling, regular examination as well as care activities. iii) 
During the care activities, all caregivers were provided with 
lessons with regard to how to help patients complete their 
daily exercise. The present study demonstrated the possible 
efficacy of IPCP in slightly decreasing anxiety and reducing 
depression. The possible reasons were as follows: First, IPCP 
included regular patient health education, which may provide 
correct information and knowledge on risk factors, treatment 
and prognosis of CRC to patients, thereby decreasing their fear 
and confusion that may arise from inaccurate information and 
rumors from unreliable websites, thus reducing their risk of 
anxiety and depression. Furthermore, IPCP is a care interven-
tion with low- and high-intensity physical exercise, and the 
physical exercise may promote the motor and sensory recovery 
thereby increasing patient confidence and reducing the risk of 
anxiety and depression (29). Finally, IPCP is a program for 
patients that relies on assistance from caregivers and nurses, 
thus providing more opportunities for patients to increase 
communication. Increased communication between patients 

and nurses may contribute to increased psychological health, 
including decreased anxiety and depression, among patients 
with CRC receiving adjuvant chemotherapy.

QoL is a critical outcome measure in the assessment 
of health status and treatment efficacy in different patients, 
in including patients with cancer and rheumatoid arthritis. 
According to accumulating evidence, favorable outcomes of 
care interventions regarding QoL have been identified in cancer 
patients. For instance, one previous study suggested that QoL, as 
assessed by the EORTC QLQ-C30 and EuroQol-5 dimensions 
scales, was improved among patients receiving chemotherapy 
for CRC after they received health education prior to treatment 
initiation (6). According to a review of 11 studies, various forms 
of psychosocial intervention, including health educational inter-
ventions, cognitive-behavioral therapy, relaxation exercise and 
supportive group therapy, contribute to a decreased length of 
hospital stay, decreased days to stoma proficiency and decreased 
hospital-associated anxiety and depression, as well as improved 
QoL outcomes in patients with CRC (30). Therefore, for patients 

Figure 4. Comparison of quality of life between IPCP group and control group. (A) QLQ-C30 global health status score was higher in the IPCP group 
compared with that in the control group. (B) The QLQ-C30 global health status score change (M6-M0) was increased in the IPCP group compared with 
that in the control group. (C and D) No difference was observed between groups in QLQ-C30 function score (C) at each visit as well as (D) regarding its 
change. (E) No difference between groups was identified in the QLQ‑C30 symptoms score at each visit. (F) The QLQ‑C30 symptoms score change (M6‑M0) 
was decreased in the IPCP group compared with that in the control group. Values are expressed as the mean ± standard deviation. *P<0.05 vs. control. NS, 
no significance between the two groups at the same‑time point; IPCP, incremental patient care program; M, month; QLQ‑C30, European Organization for 
Research and Treatment of Cancer Quality of Life Questionnaire.
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with CRC, care interventions have a positive effect regarding the 
improvement of QoL. In the present study, the influence of IPCP 
on QoL was also explored, and assessment via the QLQ-C30 
global health status scores, QLQ-C30 function scores and 
QLQ-C30 symptom scores suggested that IPCP contributed to 
an improvement in QoL among patients with CRC receiving 
adjuvant chemotherapy. The first possible reason for this effect 
is that IPCP is a safe and effective way to provide low- and 
high-intensity physical exercise that contributes to functional 
recovery and to achieve long-term improvements in activities of 
daily living, thereby increasing physical health and improving 
QoL of patients with CRC. Furthermore, IPCP has an impor-
tant role in maintaining a good environment for increasing 
communication among patients, family members and nurses, 
thereby promoting mutual understanding and cooperation and 
decreasing anxiety and depression, thus improving mental 
health and increasing QoL.

Of note, the present study had certain limitations. First, the 
sample size was relatively small, leading to low statistical power. 
Furthermore, all patients enrolled in the present study were from a 
single centre; thus, further studies should be performed recruiting 
patients from multiple centres. Finally, the duration of follow-up 
was relatively short; thus, the long-term effects on IPCP on 
anxiety, depression and QoL in patients with CRC remain elusive.

In conclusion, IPCP led to a slight decrease in anxiety to 
a certain extent and contributed to a significant reduction in 
depression and an improvement in QoL in patients with CRC 
receiving adjuvant chemotherapy. The present study provided 
a novel IPCP that may serve as an efficient care program for 
outcome improvements in CRC.
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