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AU3 ► Purpose: Although treatment outcomes for childhood cancer have improved in recent years, some patients 
continue to experience physical symptoms and psychological stress several years after the end of treatment. 
This study aimed to examine the correlation between the quality-of-life (QOL) scores of childhood cancer 
survivors (CCSs) aged 18-39 and (1) their families and (2) the time since the end of treatment. 
Methods: Measuring the QOL of CCSs attending the long-term follow-up (LTFU) and those of their families. 
The Short-Form Health Survey (SF-36) was used for CCSs and the Caregiver Quality of Life Index-Cancer 
(CQOLC) for their families. Spearman's rank correlation analyses were used to examine the relationship 
between the CCSs' and their families' QOL and the time since the end of treatment. 
Results: Twenty-nine CCSs (mean age, 24.2 years; mean the time since the end of treatment, 13.9 years), each 
paired with one family member, were included. Time since the end of treatment was positively correlated with 
the CCSs' QOL on the physical component score (p=0.42, p=0.03) and negatively correlated with mental 
health (MH) (p=-0.50, p=0.01), a subscale of the mental component score (MCS). Furthermore, the CCSs' 
QOL on the MCS was positively correlated with their families' QOL scores (p=0.58, p<0.01). 
Conclusion: Psychological stress may persist in CCSs long after treatment, even when physical symptoms 
improve. Therefore, it is necessary to establish a comprehensive support system for the LTFU of CCSs, 
including MH care and QOL monitoring for patients and their families. 

Keywords: survivors of childhood cancer, follow-up care, psychosocial support systems, quality of life, family 
caregivers 

Introduction 

RECENTLY, REMARKABLE PROGRESS has been made in the 
treatment of childhood cancer, and the 5-year event-free 

survival rate is estimated to be 70%-80% .1 In Japan, there are 
nearly 100,000 childhood cancer survivors (CCSs), and it is 

estimated that approximately half of them are now in their 20s 
or older.2 As CCSs become adolescents and young adults 
(AYAs), they may face several generation-specific challenges. 
They experience complex physical and psychosocial devel
opments and a range of lifestyle changes, including higher 
education, employment, marriage, and childbirth. Transition 
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after cancer treatment, CCSs face new challenges such as 
anxiety about relapse, returning to school or work, and living 
with late effects, they are more likely to experience psycho
logical, social, and physical effects.3.4 

Clinical cancer research tends to focus on the patients 
themselves, but in the case of CCSs, the patient-family re
lationship is also important. Since A Y As are not completely 
socially or financially independent, their treatment is often 
family-based and parents are actively involved.5 It has been 
reported that > 75% of A YAs attend follow-up with their 
parents.6 A study reported that parents of children with 
cancer have significantly lower quality-of-life (QOL) score 
than that of parents of healthy children, indicating the im
portance of mental health (MH) care for parents, spouses, 
caregivers, and patients.7 

The importance of long-term follow-up (LTFU) for CCSs 
has been increasingly recognized. LTFU for CCSs consists of 
both medical aspects, such as providing surveillance of 
CCSs, and early detection and response to late effects, and 
supportive aspects, which address psychosocial issues.8 In 
Japan, the L TFU system has only been recognized for a few 
years.9 Pediatric endocrinoloists primarily provide transi
tional care for CCS in Japan. 1 In a survey of 183 members of 
the Pediatric Endocrine Society of Japan, 44% of respondents 
had facilities with LTFU. However, very few had transitional 
support programs or medical staff teams (7%-8% ). Even 
when patients participate in LTFU, financial reasons, relo
cation, or lack of awareness of the patient's disease make 
long-term continuity of care difficult. 10 

QOL is an important measure of the physical and MH of 
CCSs, but few studies have examined how QOL changes over 
time after the end of treatment. It would be meaningful to 
examine the relationship between the QOL scores of CCSs 
who are adapting to changes in their environments and life
styles and their close caregivers and of their family members 
in terms of the time since the end of treatment. 

This study aimed to examine the correlation between CCSs 
and their families' QOL scores and the time since the end of 
treatment. We hope that this study will expand on the 
knowledge of the long-term impact of childhood cancer ex
periences on patients and their families and raise awareness 
of the importance of LTFU care. 

Methods 

This study is a secondary analysis of an original study that 
examined the patient-family perception gap in reports of 
QOL in young adult survivors of childhood cancer. 11 The 
original study (R2257-1) and this study (R3111) received 
ethical approval from the Ethics Committee of Kyoto Uni
versity Graduate School and Faculty of Medicine. 

Participants and procedures 

The original cross-sectional study used a self-reported 
questionnaire and included CCSs and their families (parents or 
cohabitating spouses). In the original study, patients were re
cruited at the L TFU outpatient clinic of the Department of 
Pediatrics, Kyoto University Hospital, between July and Oc
tober 2020. The target population were CCSs aged 18-39 
years who had completed treatment and were currently in re
mission or cured, and their families. Family members included 
parents and spouses who lived with patients in the same house. 
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Questionnaires were handed out or sent to 63 patients/families 
who met the criteria and agreed to participate. Participants 
from the original study were given the opportunity to decline 
inclusion in the secondary analysis by opting out. 

The original study used different QOL scales for survivors 
and their families. For CCSs, the Medical Outcomes Study 
36-item Short-Form Health Survey (SF-36),12 a health
related QOL questionnaire, was used. For families of CCSs, 
the Caregiver Quality of Life Index-Cancer (CQOLC) 13 was 
used, which measures caregivers' QOL from a psychosocial 
perspective. We believe that the CQOLC is useful when 
measuring the QOL of CCSs' families. These questionnaires 
take ~ 5 minutes to complete. Demographic and clinical data 
of CCSs and their families were obtained from a self
administered questionnaire and health records. 

Measures 

The SF-36 is a generic scale that measures the physical and 
MH components of QOL. 14•15 It contains 36 items that are 
clustered into the following eight domains: physical func
tioning, role-physical, bodily pain, general health, vitality 
(VT), social functioning (SF), role-emotional (RE), and MH. 
Two summary scores, the physical component score (PCS) 
and the mental component score (MCS), can be calculated 
from the SF-36 scale based on a standardized scoring method. 
VT, SF, RE, and MH have strong loadings on the MCS, 16 

with scores on each scale ranging from O to 100: a lower score 
indicates poorer health or functioning. 

Families' QOL was measured using the CQOLC, 13 which 
is used to measure caregivers' QOL and feelings of burden. 
The CQOLC has 21 items on a 6-point Likert scale. A higher 
total score is indicative of better QOL. The Japanese version 
of the scale was developed by Ando et al and he has shown 
good internal consistency/reliability and construct validity. 17 

Data analysis 

Descriptive statistics (i.e., means and standard deviations) 
were used to characterize the demographic and clinical data. 
Correlations between variables were examined using Spear
man's rank correlation coefficients. All statistical tests were 
two-sided and considered significant if p < 0.05. All analyses 
were conducted using JMP Pro 15.2 (SAS Institute, Cary, NC). 

Results 

Patient characteristics 

Of the 63 patients/families to whom questionnaires were 
handed or sent, 29 pairs of 58 responded (completion rate: 
92.1 % ). CCSs' and theirfamilies' demographic and clinical 
characteristics are shown in Table 1. Thirteen male (44.8%) ◄ Tl 
and 16 female (55.1 %) CCSs with a mean age of 24.2±5.8 
years participated. The mean age at cancer diagnosis was 
7 .9 ± 4.9 years, and the mean time since the end of treatment 
was 13.9 ± 6.3 years. The most common type of cancer was 
acute lymphocytic leukemia, which was diagnosed in 20 pa
tients (69.0%). Nineteen patients (65.5%) received chemo
therapy. The mean age of the CCSs' families was 48.7 ± 9.3 
years. In terms of caregiver relationship with the CCSs, the 
highest number of respondents were mothers, 21 (72.4% ), 
followed by fathers, 5 (17.2%), and spouses, 3 (10.3%). The 
mean values of the CCSs' QOL are shown in Table 2. ◄ T2 
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TABLE 1. CHARACTERISTICS OF PARTICIPANT 

Mean±SD n % 

CCSs (n=29) 
Age 24.2±5.8 

18-19 4 13.8 
20-24 15 51.7 
25-29 6 20.1 
30-39 4 13.8 

Sex 
Male 13 44.8 
Female 16 55.1 

Employment status 
Student 10 34.5 
Company employee 6 20.7 
Part-time worker 4 13.8 
Other 6 20.7 
Unemployed 2 6.9 
Unknown 1 3.4 

Age at diagnosis 7.9±4.9 
0-9 20 69.0 
10-16 8 27.6 
Unknown 1 3.4 

Time since diagnosis 15.8±5.5 
Time since the end of treatment 13.9±6.3 

Under 5 years 1 3.4 
5-9 years 5 17.2 
10-19 years 17 58.6 
Over 20 years 4 13.8 
Unknown 2 6.9 

Type of cancer 
Acute lymphocytic leukemia 20 69.0 
Acute myeloid leukemia 4 13.8 
Other 4 13.8 
Unknown 1 3.4 

Type of treatment 
Chemotherapy 19 65.5 
Transplant 5 17.2 
Chemotherapy and transplant 4 13.8 
Unknown 1 3.4 

CCS, childhood cancer survivors; SD, Standard deviation. 

Correlation between the CCSs' and their families' QOL 
and the time since the end of treatment 

The correlations between the CCSs' QOL and the time 
T3 ► since the end of treatment are shown in Table 3. The QOL 
T4 ► scores of the families are shown in Table 4. The longer the 

time since the end of treatment, the significantly higher the 

TABLE 2. THE MEAN VALUES OF THE CHILDHOOD 
CANCER SURVIVORS' QUALITY OF LIFE 

The CCSs' QOL (SF-36) Mean±SD 

Physical functioning 93.1 ±9.0 
Role-physical 94.4± 12.6 
Bodily pain 87.4± 19.9 
General health 68.6± 15.7 
Vitality 65.3± 15.9 
Social functioning 94.4± 10.2 
Role-emotional 89.7± 11.5 
Mental health 73.6± 14.4 

QOL, quality of life; SF-36, Short-Form Health Survey. 

Mean±SD n % 

Families (n=29) 
Age 48.2±9.5 

30---39 3 10.3 
40---49 3 10.3 
50---69 6 20.7 
Unknown 17 58.6 

Sex 
Male 7 24.1 
Female 22 75.9 

Employment status 
Company employee 7 24.1 
Self-employed 4 13.8 
Part-time worker 5 17.2 
Full-time housewife/husband 8 27.6 
Other 5 17.2 

Relationship with the CCSs 
Father 5 17.2 
Mother 21 72.4 
Husband 1 3.4 
Wife 2 6.9 

TABLE 3. CORRELATION BETWEEN THE CHILDHOOD 
CANCER SURVIVORS' QUALITY OF LIFE AND THE TIME 

SINCE THE END OF TREATMENT 

The CCSs' QOL (SF-36) 

Summary score 
Physical component score 
Mental component score 

Subscale 
Physical functioning 
Role-physical 
Bodily pain 
General health 
Vitality 
Social functioning 
Role-emotional 
Mental health 

*<0.05. 

The time since the 
end of treatment 

p p 

0.42 0.03* 
-0.25 0.20 

0.14 0.49 
0.26 0.20 
0.18 0.37 

-0.02 0.92 
-0.19 0.32 
-0.05 0.80 
-0.15 0.44 
-0.50 0.01* 
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TABLE 4. CORRELATION BETWEEN THE FAMILIES' 
QUALITY OF LIFE AND THE TIME SINCE the END 

OF TREATMENT 

The families' QOL (CQOLC) 

Psychological burden 
Affirmation of care 
Financial burden 
Disruption of life 
SUM 

The time since the end 
of treatment 

p p 

0.25 0.20 
-0.13 0.51 
-0.04 0.84 
-0.07 0.76 

0.03 0.88 

CQOLC, Caregiver Quality of Life Index-Cancer; SUM. 
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relation analysis between the CCSs' QOL scores on the MCS 
and their families' QOL scores is shown in Figure 2. This shows ◄ F2 
a clear positive correlation with little variation in the data. 

Discussion 

This study examined the correlation between CCSs' and 
their families' QOL scores and the time since the end of 
treatment. We found that the time since the end of treatment 
was positively correlated with the CCSs' QOL scores on the 
PCS and negatively correlated with MH, a subscale of the 
MCS. Furthermore, the CCSs' QOL scores on the MCS were 
positively correlated with their families' QOL scores. 

CCSs' QOL scores on the PCS (p=0.42, p=0.03). In con
trast, MH were significantly lower (p=-0.50, p=0.01). Al
though no significant correlation was found between the 
CCSs' QOL on the MCS and the time since the end of 
treatment, the p values of the MCS and its component sub
scales (VT, SF, RE, MH) showed negative values. There was 
no significant correlation between families' QOL scores and 
the time since the end of treatment. 

Previous studies of pediatric patients with cancer have 
shown that the longer the time since diafnosis, the greater the 
improvement in physical functioning. 1 Similar results were 
obtained in this study, suggesting that the perception of the 
biological effects of the disease improved over time after the 
treatment completion and the CCSs' physical aspect of QOL 
improved. However, the results of the CCSs' mental aspects 
of QOL differ from those of previous studies. A Korean study 
examining the QOL scores of CCSs attending LTFU care 
found that patients at >3 years posttreatment had higher QOL 
scores in physical and mental aspects than those at <3 years. 19 

This difference in mental status may be partly because many 
of the CCSs in this study were off therapy for at least 10 years 
or longer. 

Correlation between the CCSs' and their families' QOL 

The correlations between the CCSs' and their families' 
T5 ► QOL scores are shown in Table 5. The higher the CCSs' QOL 

score on the PCS, the lower their families' QOL scores 
(p=-0.52,p=0.0l). In particular, financial burden (p=-0.52, 
p<0.01) and disruption oflife due to care (p=-0.42,p=0.02) 
were significantly negatively correlated with the CCSs' QOL 
scores on the PCS. A scatter plot of the correlation analysis 
between the CCSs' QOL scores on the PCS and their families' 

Fl ► QOL scores is shown in Figure 1. Although there was a cor
relation between the two, there was a large variation in the 
data, and the R2 values were very low (R2 =0.15). 

In contrast, as the CCSs' QOL scores on the MCS declined, 
as did those of their families (p=0.58, p<0.01). In particular, 
psychological burden (p = 0.53, p < 0.01) and financial burden 
(p = 0.50, p < 0.01) were significantly positively correlated with 
the CCSs' QOL scores on the MCS. A scatter plot of the cor-

The original study found that families overestimated 
CCSs' role-social aspect of QOL,11 possibly because the 
family may feel more comfortable as the CCSs gradually 
adjusted to normal life over a longer period and may overlook 
invisible psychological stress. 11 In addition, a previous study 
on psychological QOL in adolescents diagnosed with cancer 
over 10 years after diagnosis found that the SF-36 subscales 
of MH, and VT improved up to 4 6ears after diagnosis, but 
then began to decline at 6 years.2 Therefore, the psycho
logical risks for patients diagnosed with cancer at a young age 
can emerge many years after treatment. Problems can be 
serious; previous study has shown that 20.5% of CCSs in 
A YAs experienced posttraumatic stress.21 

This study also found that as the CCSs' QOL scores on the 
MCS declined, the QOL scores of their family members also 

TABLE 5. CORRELATION BETWEEN THE CHILDHOOD CANCER SURVIVORS' AND FAMILIES' QUALITY OF LIFE 

Families' QOL (CQOLC) 

Psychological Affirmation of Financial Disruption of life 
burden care burden due to care SUM 

The ccss" QOL (SF-36) p p p p p p p p p p 

Summary score 
Physical component score -0.21 0.27 0.04 0.84 -0.52 <0.01 * -0.42 0.02* --0.52 <0.01 * 
Mental component score 0.53 <0.01* -0.07 0.72 0.50 <0.01 * 0.33 0.08 0.58 <0.01* 

Subscale 
Physical functioning 0.22 0.24 --0.28 0.15 0.02 0.92 0.06 0.74 --0.06 0.76 
Role-physical 0.12 0.54 --0.02 0.93 -0.28 0.14 -0.04 0.85 --0.07 0.72 
Bodily pain 0.21 0.27 0.04 0.83 0.18 0.37 -0.15 0.44 0.16 0.41 
General health 0.32 0.09 --0.11 0.54 0.32 0.09 0.18 0.35 0.25 0.18 
Vitality 0.56 <0.01* --0.17 0.38 0.41 0.03* 0.29 0.12 0.51 <0.01 * 
Social functioning 0.12 0.54 --0.16 0.42 0.11 0.56 0.00 0.99 0.01 0.97 
Role-emotional 0.24 0.22 --0.16 0.42 0.03 0.88 0.10 0.61 0.03 0.88 
Mental health 0.32 0.09 --0.18 0.35 0.52 <0.01 * 0.37 0.05* 0.40 0.03* 

*<0.05. 
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FIG. 1. Correlation scatter plot between the CCSs' QOL 
on the physical component score and families' QOL. CCSs', 
childhood cancer survivors; QOL, quality of life. 

declined, and higher CCSs' QOL scores on the MCS corre
lated with higher QOL scores of their families. In a review 
study, 10%~4% of the parents of children with cancer re
ported severe posttraumatic stress s1mptoms during and/or 
after their child's cancer treatment. 2 A study comparing the 
QOL of spouses of patients after one year of cancer treatment 
with that of the general population found that the physical 
aspect of QOL was comparable, but the mental aspect of 
QOL was lower. 23 The results of these studies suggest that the 
QOL of parents and spouses of CCSs declines during and 
after treatment. 
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FIG. 2. Correlation scatter plot between the CCSs' QOL 
on the mental component score and families' QOL. 

This study suggests that the QOL of CCSs' families also 
declines as the CCSs' mental aspect of QOL declines, even 
long after the end of treatment. Comprehensive care that 
includes CCSs' families in the follow-up is crucial. 

In addition, this study showed a negative correlation be
tween the CCSs' QOL scores on the PCS and their families' 
QOL. This was especially true for QOL regarding the fi
nancial burden and disruption of life due to care. In terms of 
financial burden, 74% of parents of CCSs report severe or 
moderate financial hardship following their child's cancer 
diagnosis.24 In addition to treatment and other expenses, at 
least one parent often quits their job to focus on their child's 
treatment. One study reported that most fathers of CCSs work 
full-time, while 87% of mothers worked part-time or were 
unemployed,25 suggesting that mothers may play the role of 
caregiver in many cases. This result is supported by the fact 
that the average age of family members participating in this 
study was 48.2 years, an age at which individuals are gen
erally engaged in work; 75.9% were female, and about half 
were part-time or unemployed. 

Furthermore, it is conceivable that the burden will increase 
as the CCSs' QOL scores on the PCS improve, as people 
return to society or as hospital visits become the main focus 
of treatment. It is also possible that the increased financial 
burden and disruption of life due to care may have improved 
the CCSs' QOL scores on the PCS. However, this is not 
certain because the causal relationship is unclear. As the R2 

values of the scatter plots were small, further study is needed 
on the observed negative correlation between the CCSs' 
physical aspects of QOL and their families' QOL. 

This study has several limitations. The first is the selection 
bias of the participants, which was conducted on CCSs in the 
LTFU outpatient clinic. Therefore, whether the results are 
similar for CCSs, in general, requires further research. Sec
ond, this is a cross-sectional study; because CCSs in A YAs 
undergo complex physical and psychosocial development 
and experience a variety of lifestyle changes, it is important 
to examine changes in psychological problems and QOL over 
time, and longitudinal studies are needed. Further examina
tion of possible confounding factors is also required. Third, 
the small sample size limits conclusions, and differences 
between groups in some demographic characteristics may 
have influenced findings. Future research should investigate 
these associations using a larger sample. 

Conclusion 

This study showed that the psychological impact of 
childhood cancer might persist long after the end of treat
ment, even if physical symptoms had improved. Further
more, families' QOL was related to the CCSs' mental aspect 
of QOL, suggesting a comprehensive support system for 
LTFU care of CCSs, including MH care and QOL monitoring 
for the patients and their families, is needed. 
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