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Introduction

Cancer has been a leading cause of death in Japan for 40 
years. Although cancer treatment outcomes are improving, 
cancer is still life-threatening. After being diagnosed 
with cancer, patients usually experience disbelief or 
denial as the initial response in phase I; this is followed 
by anxiety or a depressed mood as a dysphoria in phase 
II; and finally they adapt after about 2 weeks (phase Ⅲ) 
[1]. Therefore, cancer patients suffer from psychological 
distress. Psychiatric disorders were found in 47% of cancer 
patients, of whom 68% were adjustment disorders and 
13% were major depression [2]. Among cancer patients 
referred for psychiatric consultations, adjustment disorder 
was the most common (34%), followed by delirium (17%), 
and major depression (14%) [3].

The psychological condition of cancer patients 
includes not only their reaction to a diagnosis of cancer 
but is also affected by the cancer stage, treatment modality, 
prognosis, and patient’s education and economic status. 
Since cancer chemotherapy can have severe adverse 
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effects, patients are often anxious before initiating 
chemotherapy, which may cause psychiatric distress. The 
Hospital Anxiety and Depression Scale (HADS) found a 
high prevalence of anxiety (45%) and depression (25%) 
in patients commencing cancer chemotherapy, even 
for potentially curable cancers [4]. The psychological 
condition of the cancer patients changes after experiencing 
chemotherapy [5, 6].

Although 44% of cancer patients in Japan were 
concerned about the adverse effects of outpatient cancer 
chemotherapy [7], no report has evaluated chronological 
changes in the psychological condition of cancer patients 
in Japan treated with chemotherapy. Awareness of the 
psychological condition of cancer patients by medical staff 
can lead to a better quality of life and, ultimately, better 
adherence to cancer treatment. In this study, we evaluated 
changes in the psychological condition of cancer patients 
during cancer chemotherapy using different assessment 
methods by both patients and medical staff.
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Materials and Methods

Patients and data collection
This prospective observational study was approved 

by the Ethics Review Committees of Saiseikai Niigata 
Hospital (no. E20-22) and Niigata University School 
of Medicine (no. 2020-0421). Patients aged 20 years 
and above who initially undergo cancer chemotherapy 
containing anticancer drug injection in Saiseikai 
Niigata Hospital were eligible for this study. The 
study also included patients who underwent surgery 
including endoscopic resection, radiotherapy including 
interventional radiology (e.g., transcatheter arterial 
chemoembolization), or hormone therapy (e.g., aromatase 
inhibitors, antiestrogens, or gonadotropin-releasing 
hormone analogues) before the cancer chemotherapy. 
Informed consent was obtained from all patients, who 
were registered from April 2021 to May 2022. Baseline 
data collected included patient age and sex, type and 
stage of cancer, types of medical treatment, days from 
cancer notification to the first assessment, and history 
of psychiatric disorders or psychotropic drug use. 
Cancer notifications included notification of recurrence. 
Psychiatric disorders included anxiety neurosis, anxiety 
disorder, depression, and insomnia. Psychotropic drugs 
included anti-anxiety (e.g., etizolam), antidepressant (e.g., 
duloxetine), and hypnotic (e.g., triazolam) drugs.

Assessment methods
Patients completed questionnaires three times: at the 

beginning of chemotherapy, after the first course, and 
more than 2 months later. The questionnaires included 
four different assessment items. The cancer patients 
assessed themselves using the Numerical Rating Scale for 
Anxiety (NRS-A), Hospital Anxiety and Depression Scale 
(HADS), and patient-reported outcomes version of the 
Common Terminology Criteria for Adverse Events (PRO-
CTCAE). A pharmacist or nurse assessed the Common 
Terminology Criteria for Adverse Events (CTCAE) v5.0 
at the same time as the patients.

Numerical Rating Scale for Anxiety
The NRS-A was used to measure anxiety about cancer 

chemotherapy directly. This 11-point numeric scale ranges 
from 0 (absolutely no anxiety) to 10 (the worst anxiety 
imaginable) [8].

Hospital Anxiety and Depression Scale
The HADS was used to assess anxiety and depression 

[9]. The HADS is a 14 item self-rating scale, with 
seven items each for anxiety (HADS-A) and depression 
(HADS-D). We used the Japanese version of the HADS 
[10, 11].

NCI-PRO-CTCAE ITEMS-JAPANESE v1.0
The PRO-CTCAE was used to assess symptomatic 

adverse events in cancer clinical trials [12]. We used the 
Japanese version of PRO-CTCAE [13, 14]. Anxious, 
discouraged, and sad items in the PRO-CTCAE were 
evaluated as frequency, severity, and interference, and 
scored from 0 to 4 (e.g., never = 0, rarely = 1, occasionally 

= 2, frequently = 3, and almost constantly = 4) [15].

Common Terminology Criteria for Adverse Events v5.0
We used the Japanese version of the CTCAE v5.0 

– JCOG [16]. Among the CTCAE items, we assess 
psychiatric condition using anxiety (G0 to G4) and 
depression (G0 to G5).

Statistical analysis
To analyze the NRS-A and HADS data, we used 

the Friedman and Wilcoxon signed-rank tests. The 
PRO-CTCAE and CTCAE data were analyzed using 
Spearman’s rank correlation coefficient. Subgroup 
analyses were performed using the Mann–Whitney 
U-test. P < 0.05 was considered significant. For multiple 
comparisons, the Bonferroni correction was used. The 
statistical analyses were performed using EZR ver. 1.61 
[17] and IBM SPSS Statistics, ver. 22.0.

Results

Patient characteristics
This study enrolled 109 patients (52 men, 57 women) 

who completed the questionnaires three times before 
finishing chemotherapy. Table 1 summarizes the patient 
characteristics. Seventy patients were 65 years old or older. 
Gastrointestinal cancer accounted for 61.5%, followed by 
breast cancer (22.0%), and hematological malignancies 
(11.9%). Median days after cancer notification was 33 
days. Eighteen (16.5%) patients had history of psychiatric 
disorders or were taking psychotropic drugs. All five 
patients with history of psychiatric disorders were taking 
psychotropic drugs. 

Changes in the NRS-A, HADS-A and HADS-D
The NRS-A, HADS-A, and HADS-D scores were all 

highest at the first assessment and declined at the second 
and third (Figure 1). There were significant differences 
between the first and second or third scores for all 
three items (P < 0.01). Only the NRS-A about cancer 
chemotherapy differed significantly between the second 
and third scores (P < 0.05).

Changes in the NCI-PRO-CTCAE ITEMS-JAPANESE 
v1.0 and CTACEv5.0

Figure 2 shows changes in the frequency (Figure 2A), 
severity (Figure 2B), and interference (Figure 2C) of 
anxious, discouraged, and sad in the NCI-PRO-CTCAE, 
as assessed by the patients. The frequency, severity, and 
interference scores for anxious, discouraged, and sad 
were all negatively correlated with the number of ratings 
(P < 0.01). Although the assessment methods differed, 
CTCAE showed a significant negative correlation between 
anxiety grades and the number of ratings (P < 0.001), 
but not depression grades (Figure 2D). Although the 
scoring methods of the PRO-CTCAE and CTCAE 
differ, grades scored by medical staff were lower than 
those by patients themselves. In the first assessment, 
there were few instances of none for severity in the 
PRO-CTCAE assessed by patients themselves (anxious 
14.7%, discouraged 28.4%, and sad 33.9%), whereas 
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Total (n=109)
Age
     < 65 years 39 (35.8%)
     ≥ 65 years 70 (64.2%)
     Median (interquartile range) 66 (60-74)
Sex
     Male 52 (47.7%)
     Female 57 (52.3%)
Types of cancer 
     Gastrointestinal cancer 67 (61.5%)
     Breast cancer 24 (22.0%)
     Hematological malignancies 13 (11.9%)
     Lung cancer 5 (4.6%)
Stage
     Ⅱ 27 (24.8%)
     Ⅲ 29 (26.6%)
     Ⅳ 30 (27.5%)
     Recurrence 6 (5.5%)
     Hematological malignancies 13 (11.9%)
     Unknown 4 (3.7%)
Types of medical treatment
     Adjuvant chemotherapy 42 (38.5%)
     Neoadjuvant chemotherapy 14 (12.8%)
     Advenced and Recurrent 40 (36.7%)
     Hematological malignancies 13 (11.9%)
Days from cancer notification to the first assessment
     < 14 days 36 (33.0%)
     ≥ 14 days 73 (67.0%)
     Median (interquartile range) 33 (8-59)
Psychiatric disorders or taking psychotropic drugs
     Positive 18 (16.5%)
     Negative 91 (83.5%)

Table 1. Patient Characteristics

Figure 1. Changes in the NRS-A about cancer 
chemotherapy and HADS-A and HADS-D. (A) The 
Numerical Rating Scale for Anxiety (NRS-A) about 
cancer chemotherapy. *** P < 0.001, * P < 0.05; (B) 
HADS subscale for anxiety (HADS-A); *** P < 0.001; 
(C) HADS subscale for depression (HADS-D); *** P < 
0.001, ** P < 0.01  

(A) 

(B) 

(C) 

there were many instances of G0 in the CTCAE assessed 
by the medical staff (anxiety 35.8%, depression 73.4%) 
(Figs. 2B and 2D).

Subgroup analyses
Subgroup analyses were performed for the NRS-A and 

HADS-A and -D (Table 2). The subgroups with history 
of psychiatric disorders or taking psychotropic drugs and 
those with less than 14 days since cancer notification had 
higher initial scores in all three assessments (NRS-A, 
HADS-A, and HADS-D). Only the subgroups with 
history of psychiatric disorders or taking psychotropic 
drugs had significantly higher HADS-A scores than the 
negative group at all three assessments. The group with 
advanced and recurrent/hematological malignancies 
had significantly higher scores in the first NRS-A and 
HADS-D than the adjuvant chemotherapy/neoadjuvant 
chemotherapy group, but not for the first HADS-A.
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NRS-A about cancer chemotherapy HADS-A HADS-D

Median (interquartile range) Median (interquartile range) Median (interquartile range)

First time Second time Third time First time Second time Third time First time Second time Third time

Age

  < 65 years 5 (2.5-7) 3 (2-5) 3 (2-5) 4 (2-9) 3 (1.5-6) 2 (1-6) 6 (3-9) 4 (2-7) 5 (2-7)

  ≥ 65 years 5 (3-7.75) 3 (2-5) 3 (1-4.75) 5 (3-8) 3 (1-6) 3 (1-5) 6 (3-8) 4 (2-7) 4 (1.25-7)

  P-value 0.66 0.992 0.152 0.692 0.975 0.577 0.937 0.942 0.546

Sex 

  Male 5 (3-7) 3 (1.75-5) 2.5 (1-5) 4.5 (3-7) 3 (1-6) 3 (1-5) 6 (2.75-8.25) 4 (2-7) 4 (1-7.25)

  Female 5 (3-7) 3 (2-5) 3 (2-5) 5 (3-9) 3 (1-6) 4 (1-6) 6 (3-8) 4 (2-7) 4 (2-7)

  P-value 0.741 0.66 0.062 0.237 0.541 0.432 0.905 0.913 0.48

Types of medical treatment

  Adjuvant 
chemotherapy 
/ Neoadjuvant 
chemotherapy

3.5 (2-6) 3 (2-5) 3 (1.75-4) 4 (2-8) 4 (1.75-6) 3 (1-6) 5 (2-8) 4 (2-7) 5 (2-7)

  Advanced 
and Recurrent / 
Hematological 
malignancies

6 (4-8) 3 (2-5) 3 (1-5) 5 (3-9) 3 (1-6) 3 (1-5) 7 (4-9) 4 (2-7) 4 (2-7)

  P-value < 0.01 0.521 0.847 0.129 0.309 0.932 < 0.05 0.905 0.465

Days from cancer notification to the first assessment

  < 14 days 6 (4-8) 3.5 (2-5) 3 (1-4.25) 6 (4-10.25) 3 (1.75-6.25) 4 (1-6) 7 (5.5-10) 3 (3-7.25) 5 (2.75-8)

  ≥ 14 days 5 (2-6) 3 (2-5) 3 (1-5) 4 (2-7) 3 (1-6) 3 (1-5) 5 (3-8) 4 (2-6) 4 (2-7)

  P-value < 0.05 0.137 0.896 < 0.05 0.76 0.459 < 0.05 0.615 0.227

Psychiatric disorders or taking psychotropic drugs

  Positive 7 (3.5-8) 3 (2-5) 3 (2-5) 7 (5.25-10.75) 5 (2.25-8) 4.5 (3.25-7) 7.5 (4.5-10) 7 (2.25-10) 6.5 (4-8.5)

  Negative 5 (3-6) 3 (2-5) 3 (1-4.5) 4 (3-8) 3 (1-5) 2 (1-5) 6 (3-8) 4 (2-6) 4 (1.5-7)

  P-value < 0.05 0.655 0.188 < 0.05 < 0.05 < 0.05 < 0.05 0.0635 0.0567

Table 2. Subgroup analyses for the NRS-A, HADS-A and HADS-D

NRS-A, Numerical Rating Scale for Anxiety; HADS-A, Hospital Anxiety and Depression Scale subscale for anxiety; HADS-D, Hospital Anxiety 
and Depression Scale subscale for depression

Discussion

This prospective observational study compared the 
psychological condition of cancer patients at different time 
points during chemotherapy using different methods. We 
found that the psychological condition scores were highest 
on commencing chemotherapy and declined thereafter. 
Furthermore, the NRS-A about cancer chemotherapy 
declined significantly between the second and third 
assessments.

The patients with history of psychiatric disorders 
or taking psychotropic drugs had higher scores than 
those without history of psychiatric disorders or taking 
psychotropic drugs (P < 0.05), and tended keep these 
high scores at the second and third assessments with the 
HADS-A and -D, although the p-value was not significant 
for the HADS-D. The patient-assessed scores were higher 
than the scores assessed by medical staff. These results 
suggest that medical staff need to focus on the patients 
when they commence chemotherapy and on the patients 
with history of psychiatric disorders or those taking 
psychotropic drugs.

Several studies have reported changes in the 
psychological condition of patients during chemotherapy. 
HADS showed that breast cancer patients had moderate 
anxiety and depression predominantly after treatment, 
although the treatment modalities included surgery, 

radiotherapy, and chemotherapy [18]. In bladder cancer 
patients, the HADS-A and -D scores were elevated 
after adjuvant chemotherapy [19]. In these studies, the 
patients’ psychological condition tended to deteriorate 
after chemotherapy, while our study found that the scores 
improved. This discrepancy might be due to the different 
time points or periods of assessment. We assessed patients 
at the commencement of chemotherapy and at early time 
points, whereas the previous studies assessed them before 
and after completing chemotherapy. On the other hand, 
chemotherapy could be a potential protector against 
cancer and thus reduced distress in cancer patients [20]. 
In this study, patients completed the questionnaires before 
finishing chemotherapy, which may have reduced distress. 
The psychological distress of cancer patients decreases 
quality of life. Anxiety and depression symptoms 
were significantly associated with worsening quality 
of life among breast cancer patients [21]. In our study, 
psychological distress scores were highest on commencing 
chemotherapy and declined thereafter. Therefore, the 
decreasing quality of life due to psychological distress 
may not occurred in the assessment period after initiating 
chemotherapy. 

The patients adapt to crises generally two weeks after 
being diagnosed as cancer [1]. The subgroup with shorter 
periods (< 14 days) after cancer notification had higher 
initial scores in all three assessments (NRS-A, HADS-A, 
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(A) PRO-CTCAE  Frequency (B) PRO-CTCAE  Severity

(C) PRO-CTCAE  Interference (D) CTCAE

Figure 2. Changes in the PRO-CTCAE (anxious, discouraged, sad) and CTCAE (anxiety, depression). (A) PRO-
CTCAE (anxious, discouraged, sad) frequency. Anxious, P < 0.001, rs = –0.35; discouraged, P < 0.001, rs = –0.329; 
sad, P < 0.001, rs = –0.276. (B) PRO-CTCAE (anxious, discouraged, sad) severity. Anxious, P < 0.001, rs = –0.206; 
discouraged, P < 0.01, rs = –0.179; sad, P < 0.001, rs = –0.227. (C) PRO-CTCAE (anxious, discouraged, sad) 
interference. Anxious, P < 0.01, rs = –0.181; discouraged, P < 0.01, rs = –0.17; sad, P < 0.001, rs = –0.182. (D) 
CTCAE (anxiety, depression). Anxiety, P < 0.001, rs = –0.189; depression, P=0.0975, rs = –0.0918. 

and HADS-D), but not second and third assessments. 
These results suggested that patients adapted to cancer 
notification after initiating chemotherapy also in this study. 
We found that the patients with history of psychiatric 
disorders or taking psychotropic drugs had higher scores 
at three assessments (NRS-A, HADS-A, and HADS-D) 
initially, whereas patients with advanced and recurrent/
hematological malignancies had higher initial NRS-A and 
HADS-D scores, but not HADS-A. Those with history of 
psychiatric disorders or taking psychotropic drugs kept 
higher HADS-A and -D scores at the second and third 
assessments, but NRS-A did not. Because the NRS-A 
mainly assesses anxiety about cancer chemotherapy, 
the NRS-A scores declined at the second assessment. 
The patients often complaint anxiety about cancer 
chemotherapy before treatment begins, although this study 
suggested that anxiety about cancer chemotherapy decline 
over time. Medical staff should explain and reassure 
patients at the start of chemotherapy that their anxiety 
about chemotherapy will decline.

Several studies have reported risk factors for depression 
and anxiety in cancer patients; these include being a rural 
resident, non-orthodox Christian, and experiencing 
extended symptoms [22]. Common mental disorders in 
cancer patients were associated with gender, education, 
family income, psychotropic use, and cancer surgery 
[23]. The influence of prior psychiatric disorders on 
cancer treatment has been studied [24, 25]. Colon cancer 
patients with serious psychiatric disorders presented at 
more advanced cancer stages and received less adjuvant 
chemotherapy [24], although pre-existing psychiatric 
disorders did not influence the cancer treatments [25]. 
Although the risk factors for depression and anxiety in 
cancer patients differ across studies, medical staff need to 
focus on cancer patients with these risk factors because 
psychiatric disorders in cancer patients may influence 
their choice of cancer treatment. This study has several 
limitations. First, relatively few cancer patients were 
enrolled (n = 109) and they had different types of cancer 
and at different stages. Second, the observation period was 
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institute’s patient-reported outcomes version of the common 
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06787-5.

19. Zhang Y, Wang Y, Song B, Li H. Patients’ self-report anxiety, 
depression and quality of life and their predictive factors in 
muscle invasive bladder cancer patients receiving adjuvant 
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short. Future studies should include more cancer patients 
and longer observation periods.

In conclusion, psychiatric distress scores were highest 
when commencing chemotherapy and declined thereafter. 
Cancer patients with history of psychiatric disorders 
or taking psychotropic drugs kept higher scores after 
initiating chemotherapy. We need to be aware of the 
psychological condition of patients during chemotherapy.
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