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INTRO D U CTIO N

In recent years, the survival rate of childhood cancer pa-
tients has increased dramatically, owing to innovative medi-
cal technology and advances in treatment. Consequently, the 
population of childhood cancer survivors (CCS) is rapidly 
growing worldwide [1-3]. In North America, the overall 
5-year survival rate of CCS is over 80%[4,5]. Similarly, accord-
ing to a Korea Disease Control and Prevention Agency report, 
the average 5-year survival rate of childhood cancer in Korea 
has increased to 80%[6].

However, because of therapy-related complications, up to 
70% of CCS suffer from at least one chronic health problem af-
ter completing treatment [1]. CCS are generally considered a 
distinct and vulnerable group, as children who survive cancer 

continue to be at risk of developing health issues that persist 
years after completing cancer treatment [3,7-9]. Multiple 
health conditions result in a high cumulative chronic disease 
burden in CCS [1]. Therefore, specialized screening and life-
style management are required for the early detection and 
prevention of late effects. A healthy lifestyle (HLS) may lead 
to better clinical outcomes in CCS [9]. The impact of physical 
and psychosocial effects is often linked to health-related qual-
ity of life. From this point of view and considering their scores 
in HLS measurements, CCS have poorer than average experi-
ences of childhood [1]. Understanding these aspects may lead 
to a successful transition from the completion of cancer treat-
ment to optimal long-term surveillance. In addition, HLS fac-
tors may not only help diminish the risk of chronic health con-
ditions but also promote the health of CCS.
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Children between 6 and 12 years old are in a period of con-
crete operational cognitive development, developing the 
sense of industry, their own perspectives, and acquiring new 
technology in daily life [10,11]. In addition, they illustrate the 
virtues of active work, a practical approach, and the devel-
opmental progression of illness knowledge. Thus, they may 
be able to take healthy actions and modify behaviors, such as 
unhealthy lifestyles.

The importance of the daily functioning of CCS has 
emerged as a research focus in recent years [11]. However, re-
lated information is only available to a limited extent, al-
though CCS need such information to maintain and promote 
an HLS. In this regard, a daily HLS is salient to a CCS's life. 
Long-lasting interruptions in daily life may have lifelong psy-
chosocial and socioeconomic consequences [12]. Hayek et al. 
[13] identified that CCS showed a higher prevalence of frailty 
than their siblings or peers. They suggested that promoting an 
HLS is needed to decrease the prevalence of frailty and pre-
serve function in this at-risk population. Building connections 
between children's daily function and HLS can impact their 
overall quality of life, but existing research on survivorship 
services is limited [14]. Providing care for these patients re-
quires identifying and recognizing their HLS. Moreover, 
children's HLS is strongly influenced by their parents' nurtur-
ing style and the surrounding environment [11]. Therefore, 
obtaining information on the HLS of CCS as reported by the 
children themselves and their parents may be the first step to-
ward planning and implementing nursing interventions for 
maintaining positive health outcomes.

This study aimed to characterize the everyday behavior of 
CCS in terms of their HLS during their survival period. Thus, 
we took the following steps: 1) obtaining information on the 
HLS of CCS as reported by CCS themselves; 2) obtaining in-
formation on the HLS of CCS as observed by their parents; 3) 
comparing children's and parents' reports of the HLS of CCS; 
and 4) identifying aspects of HLS needing improvement as re-
ported by CCS and their parents.

METHODS

Ethics statement: This study was approved by the Institutional 

Review Board (IRB) of Sahmyook University (No. 2021082HR). 

Informed consent was obtained from all participants.

1. Study Design

This was a comparative descriptive study conducted to 
identify differences in children's reported HLS as described 
by CCS and their parents. 

2. Participants

A survey was conducted among CCS and their parents who 
were registered as members of the Korea Pediatric Cancer 
Foundation and agreed to participate in this study. The eligi-
ble CCS participants were those who were 1) of school age 
(6-12 years old), 2) diagnosed with cancer and had completed 
treatment, 3) able to read and understand questionnaire 
items, and 4) willing to participate. The parents of all CCS 
were required to provide consent. In addition, parents of CCS 
who agreed to participate in this study were also surveyed. 
The exclusion criteria were severe psychiatric or cognitive con-
ditions hindering participation in a questionnaire survey.

The calculation of the appropriate sample size was based 
on a previous cross-sectional study [15] that identified the 
physical, psychological, and social needs of adolescents and 
young adults. Using G*Power version 3.1.9 [16] with the in-
dependent t-test as the main analysis method, the power (1-β) 
was set at .80, the significance level (⍺) at .05, and the effect 
size (d) at .50, and the obtained total sample size was 128 (64 
per group). Considering a dropout rate of 10%-20%, 75 partic-
ipants were initially recruited for each group. The final data 
analysis in this study included a total of 138 participants: 69 in 
the CCS group and 69 in the parent group.

3. Procedures

Prior to conducting the research, institutional review board 
approval was obtained from the research committee of 
Sahmyook University (No. 2021082HR). The Korea Pediatric 
Cancer Foundation was asked for cooperation after the pur-
pose of the study was explained. Through the Korea Pediatric 
Cancer Foundation, an announcement was made regarding 
the purpose of this study, the study participants (school-age 
CCS and their parents), the survey content and method, and 
gifts provided after the survey. With participants' permission, 
their phone numbers were collected.

After a trained researcher called the participants in-
dividually to explain the purpose of the study and the survey 
method, a Google Forms questionnaire containing written 
consent was sent to the children and parents, respectively. The 
online survey was conducted from August 25 to September 30, 
2021, and it took 10 to 15 minutes to complete. An online gift 
card was sent to the subjects who completed the questionnaire.

4. Measures

The conceptual framework (Figure 1) of this study drew 
upon the Adolescent Lifestyle Profile-Revised 2 (ALP-R2) tool 
developed by Gaete et al. [17] to analyze the HLS of CCS. The 
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ALP-R2 tool consists of seven sub-dimensions with a total of 
44 items, including health responsibility (7 items), physical ac-
tivity (6 items), nutrition (7 items), positive life perspective (6 
items), interpersonal relations (6 items), stress management (6 
items), and spiritual health (6 items). The total scale reliability 
of the ALP-R2 was shown by a Cronbach's ⍺ of .87.

In this study, the number of items was reduced to fit 
school-age developmental characteristics. Permission for us-
ing the tool was obtained from its developer. In addition, it 
was agreed that the content validity would be verified after 
reducing and modifying the items according to the character-
istics of school-age children. The process of reducing and re-
vising the tool items was as follows.

First, the items of the ALP-R2 tool were translated into 
Korean by a nurse who could speak English at a bilingual 
level. Second, after researchers reviewed the 44 translated 
items, 34 items were selected, and the words and context were 
modified to suit the comprehension level of school-age 
children. Third, the initial version of the translated and re-

vised tool was tested for content validity on eight healthy ele-
mentary school students. Each item was rated from 1 (not at 
all appropriate) to 4 (very appropriate) on a 4-point Likert 
scale, and participants were asked to freely express their opin-
ions on individual items. A content validity index of .74 was 
observed. The revised tool, reflecting the results of the pri-
mary content validity test, was subjected to a secondary con-
tent validity test by eight experts in nursing for children with 
cancer (four professors of nursing, one social worker at a pe-
diatric cancer hospital, one pediatric oncologist, and two 
nurses at general hospitals). A content validity index of .82 
was obtained. One of the four spiritual health items was de-
leted, based on the received opinions on content validity, re-
sulting in a total of 33 items. The revised tool, reflecting the re-
sults of the secondary content validity test, was tested for ter-
tiary content validity by two children with cancer and two 
parents. A content validity index of .86 was observed.

Fourth, after three rounds of content validity verification, 
the 33 revised items were reverse-translated by two bilingual 
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Figure 1. Conceptual framework. CCS, childhood cancer survivors.  
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middle school students and a nurse living in the United States. 
A total of four people (three nursing professors and one bilin-
gual nurse) checked the agreement of the reverse-translated 
version with the original text. The consistency of the 33 items 
was 88%-100%.

After translation, content validity, and reverse-translation, 
the final confirmed tool contained 33 items including health 
responsibility (6 items), physical activity (4 items), nutrition (4 
items), positive life perspective (5 items), interpersonal rela-
tions (6 items), stress management (5 items), and spiritual 
health (3 items). For parents' assessments of the HLS of CCS, 
the subject of the 33 items was changed from "I" to "my child."

In this study, the reliability of the 33 items identified in the 
data collected from CCS and their parents was shown by 
Cronbach's ⍺ values of .90 and .87, respectively. As general 
characteristics, CCS were asked to provide information on 
their gender and age. Table 1 shows the characteristics of CCS 
and their parents. One open-ended question was asked to 
both CCS and parents: "What am I (or is my child) not doing 
well in order to be healthy?". 

5. Data Analysis

The demographic information and quantitative survey 
results were analyzed as descriptive statistics using SPSS 
for Windows version 26 (IBM Corp., Armonk, NY, USA). 
Continuous variables were presented as mean and standard 
deviation, and categorical variables were presented as fre-
quencies and percentages. The independent t-test was used to 
analyze differences in children's reported HLS between CCS 
and their parents.

The answers to the open-ended question regarding areas 
for improvement in HLS were analyzed using NetMiner ver-
sion 4.0. The node filtering process was applied only to nouns 
as morphemes [18]. After importing an Excel file using the un-
structured data function in NetMiner, 62 words from the CCS 
data and 96 words from the parental data were initially identi-
fied in the main node set. Two researchers reviewed word fre-
quency to determine the cut-off criterion; as the data were 
concise, they decided to reflect upon and analyze them all. In 
this process, unnecessary words and those related to research 
methods were removed. Three representative types of dic-
tionaries (a thesaurus, defined words, and an exception list) 
were developed. The main words ("health", "lifestyle", and 
"child") included in the research title were excluded. In devel-
oping the co-occurrence matrix for keywords, a one-mode 
network was generated from a two-mode network, using the 
recoded weight value of term frequency-inverse document 
frequency. An inner-product-proximity measure was adopt-
ed during the mode-conversion process. Link reduction was 

not performed due to the small quantity of data, and the de-
gree centrality and eigenvector centrality were obtained for 
the main analysis.

Degree centrality measures the number of connections 
carried by a single node; a node with a higher degree central-
ity value and a higher number of connections within a net-
work is a core keyword [19]. Eigenvector centrality over-
views the entire network to discover the most influential 
keywords by counting their surrounding neighbors. The 
standardized value of centrality, which lies between 0 and 1, 
is used to determine the core keywords in the theme of a study 
[18,19].

RESULTS

1. Participants' Characteristics

1) Child-related characteristics
The child participants were 37 girls (53.6%) and 32 boys 

(46.4%). Their mean age was 9.5 (standard deviation [SD]= 
2.0) years, and the average age at the time of cancer diagnosis 
was 4.6 (SD=2.9) years. The most common type of cancer was 
leukemia, which was present in 41 (59.4%) CSS. The treat-
ments they received were chemotherapy for 50 (72.5%), hema-
topoietic stem cell transplantation for 28 (40.6%), surgery for 
25 (36.2%), and radiotherapy for 16 (23.2%). Among the chil-
dren, 54 (78.3%) had no recurrence, while 15 (21.7%) experi-
enced recurrence. The health status perceived by the CCS was 
moderate in 29 (42.0%), healthy in 21 (30.4%), not healthy in 
13 (18.9%), and very healthy in 6 (8.7%) (Table 1).

2) Parental characteristics
Most of the surveyed parents were mothers (65, 94.2%). The 

parents' age ranged from their 30s (43.5%) to 40s (56.5%). Most 
were college graduates (n=50, 72.5%), and almost all parents 
(66, 95.7%) were married. Forty-eight parents (69.6%) were 
from the middle class. Thirty-five (50.8%) had no religion, and 
20 (29.0%) were Protestant (Table 1).

2. Childhood Cancer Survivors' Healthy Lifestyles Re-

ported by Themselves and That Observed by Their 

Parents

The total mean HLS score in CCS was 2.97 (SD=0.39). The 
mean scores of the sub-dimensions were as follows: stress 
management, 3.30 (SD=0.55); interpersonal relations, 3.22
(SD=0.43); positive life perspective, 3.16 (SD=0.51); health re-
sponsibility, 2.87 (SD=0.41); nutrition, 2.84 (SD=0.50); physical 
activity, 2.77 (SD=0.68); and spiritual health, 2.25 (SD=1.05).

The total mean score of children's HLS reported by their pa-
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Table 1. Description of the Sample According to Demographic Variables (N=138)

Variables Characteristics Categories n (%) or M±SD

Child-related 
characteristics
(n=69)

Gender Male
Female

32 (46.4)
37 (53.6)

Child age (year) 9.5±2.0

Birth order First child
Second child
Third child or more
Only child

29 (42.0)
23 (33.3)
 7 (10.1)
10 (14.6)

Age at the time of cancer diagnosis 4.6±2.9

Type of cancer diagnosed* Leukemia
Lymphoma
Brain tumor
Rhabdomyosarcoma
Others

41 (59.4)
 8 (11.6)
4 (5.8)
2 (2.9)

18 (26.1)

Last treatment Less than 12 months
1 year to 5 years
More than 5 years have passed
Treatment in progress

 8 (11.6)
20 (29.0)
17 (24.6)
24 (34.8)

Treatment received* Surgery
Radiotherapy
Chemotherapy
Hematopoietic stem cell transplantation
Other

25 (36.2)
16 (23.2)
50 (72.5)
28 (40.6)
11 (15.9)

Relapse experience Yes
No

15 (21.7)
54 (78.3)

Health status perceived by CCS Very healthy
Healthy
Moderate
Not healthy

6 (8.7)
21 (30.4)
29 (42.0)
13 (18.9)

Parental 
characteristics
(n=69)

Relationship with children Father
Mother

4 (5.8)
65 (94.2)

Parent's age (year) 30‒39
40‒49

30 (43.5)
39 (56.5)

Place of residence Seoul
Gyeonggi-do
Gangwon-do
Chungcheong-do
Jeolla-do
Gyeongsang-do
Other metropolitan areas

13 (18.9)
10 (14.6)
5 (7.2)
5 (7.2)

12 (17.4)
 9 (13.0)
15 (21.7)

Parent's education Less than high school
College graduation
Graduate school

14 (20.3)
50 (72.5)
5 (7.2)

Marital status Married
Divorced or bereaved

66 (95.7)
3 (4.3)

Socioeconomic status High
Middle
Low

2 (2.9)
48 (69.6)
19 (27.5)

Religion Protestant
Catholic
Buddhist
None

20 (29.0)
5 (7.2)

 9 (13.0)
35 (50.8)

*Multiple-choice item; CCS, childhood cancer survivors; M, mean; SD, standard deviation.
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rents was 3.03 (SD=0.31); The mean score among sub-di-
mensions were as follows: stress management, 3.34 (SD=0.39); 
positive life perspective, 3.22 (SD=0.39); interpersonal rela-
tions, 3.21 (SD=0.39); health responsibility, 2.99 (SD=0.39); 
physical activity, 2.84 (SD=0.69); nutrition, 2.82 (SD=0.52); 
and spiritual health, 2.36 (SD=1.01).

3. Differences in Children's Healthy Lifestyles between 

Childhood Cancer Survivors' and Parents' Reports

There was no significant difference between the HLS scores 
reported by the CCS themselves and the HLS scores reported 
by their parents (Table 2). Moreover, the seven sub-di-
mensions showed no statistically significant differences in re-
ports between CCS and their parents.

4. Areas for Improvement in Healthy Lifestyle-Related 

Behavior Reported by Childhood Cancer Survivors 

and Their Parents

The results of the degree and eigenvector centrality for the 
response to the open-ended question (What am I (or is my 
child) not doing well in order to be healthy?) are as follows 
(Table 3). Among the children's own responses, the main key-
words belonging to the top 10 were "exercise", "unbalanced di-
et", "food", "cellphone", "instant", "temptation", "body", "meal", 
"snack", and "computer". Among parents' responses regarding 
their children's unhealthy practices, the main concepts belong-
ing to the top 10 were "unbalanced diet", "exercise", "self-con-
trol", "food", "body", "vegetable", "environment", "cellphone", 
"needs", and "treatment".

DISCUSSION

The increasing survival rates of CCS, which exceed 
80%[13,20], imply that HLS is a key concept for maintaining 
and promoting the health status of these children. In this 
study, the HLS reported by the CCS and their parents showed 
a moderate level, including sub-dimensions, except for 
"spiritual health".

Stress management had the highest HLS score among the 
seven sub-dimensions. Emotional stability may be linked to 
CCS' health during the period of survival. In the current 
study, although the HLS score of stress management placed it 
in the most desirable position among the seven sub-di-
mensions, some types of childhood cancer may enhance child-
ren's susceptibility to a number of psychosocial effects, such 
as loneliness, depression, and withdrawal from society [20]. 
Compared to other children, CCS are also prone to an in-
creased risk of traumatic stress syndrome [20]. Although pre-
vious studies have shown that pediatric cancer survivors did 
not complain about psychological symptoms, during the tran-
sition from the acute to survivorship period, anxiety may con-
tinue to affect their physical well-being through a variety of 
mechanisms [21]. Barone et al. [22] reported that psycho-
logical distress and emotional symptoms were observed in 
13% to 29% of adolescent survivors. The identification of 
stress management may aid CCS in choosing appropriate cop-
ing strategies in their present life.

Regarding interpersonal relations, CCS may be unable to 
maintain close relationships due to frequent treatments and 
limited contact caused by unexpected health problems. Social 
isolation is a significant challenge for CCS, impacting their ev-
eryday life even years after cancer was cured. Because of the 

Table 2. Childhood Cancer Survivors' and Their Parents' Reports on Children's Healthy Lifestyles (N=136)

Sub-dimension*

Self-reported HLS of CCS
(n=67)

HLS of CCS observed by parents
(n=69) t (p)

M±SD M±SD

Stress management (5 items) 3.30±0.55 3.34±0.39 0.46 (.647)

Interpersonal relations (6 items) 3.22±0.43 3.21±0.39 0.16 (.873)

Positive life perspective (5 items) 3.16±0.51 3.22±0.39 0.75 (.453)

Health responsibility (6 items) 2.87±0.41 2.99±0.39 1.77 (.079)

Nutrition (4 items) 2.84±0.50 2.82±0.52 0.16 (.877)

Physical activity (4 items) 2.77±0.68 2.84±0.69 0.61 (.545)

Spiritual health (3 items) 2.25±1.05 2.36±1.01 0.62 (.539)

Total (33 items) 2.97±0.39 3.03±0.31 0.86 (.390)

*4-point Likert scale; CCS, childhood cancer survivors; HLS, healthy lifestyle; M, mean; SD, standard deviation.
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long-lasting impacts of cancer on their peer relationships, they 
may distance themselves from their friends. Peer support 
plays an important role in decreasing stress and increasing 
adaptive coping in CCS [23]. Supportive relationships with 
parents and peers may serve to protect CCS from distress and 
help them have higher self-esteem [23].

The positive life perspective showed above-moderate lev-
els in our study on HLS. Similarly, Andres-Jensen et al. [12] 
observed that cancer survivors generally viewed their health 
positively. By contrast, Bradford et al. [15] reported that ado-
lescents and young adults had lower health-related quality of 
life than their healthy peers. Everes [24] explored the emo-
tions of adolescents and young adults who experienced can-
cer, showing that they had both positive and negative life per-
spectives, possibly including fear, frustration, comfort, worry, 
belonging, trust, loneliness, acceptance, encouragement, con-

nectedness, shame, guilt, pride, safety, and love. In this study, 
CCS seemed to consider and accept themselves as overall 
healthy, with their parents having a similar attitude. These 
findings imply that there are differences in positive life per-
spective between CCS and young adult cancer survivors. 
Therefore, CCS need help to adapt to their physical condition 
and have a positive view of their own health [12]. The three 
sub-dimensions (stress management, interpersonal relations, 
and positive life perspective) showing mean scores above 3 
points had different aspects in comparison with adolescent 
and young adult cancer survivors, which may imply the rele-
vance of these factors as developmental characteristics. 

In the health responsibility sub-dimension, CCS scored 
higher than 2.5 points on the 4-point Likert scale. A survivor is 
defined as a person who is free of a life-threatening disease for 
at least 5 years [3]. According to a recent research report, the 

Table 3. The Degree and Eigenvector Centrality of Keywords Regarding the Open Question

Question: What am I (or is my child) not doing well in order to be healthy?

Children's responses Parental responses

Rank Keyword DC Rank Keyword EC Rank Keyword DC Rank Keyword EC

 1 Exercise .47  1 Food .50  1 Unbalanced diet .53  1 Self- control .42

 2 Unbalanced diet .40  2 Exercise .49  2 Exercise .53  2 Exercise .42

 3 Food .40  3 Temptation .44  3 Self-control .47  3 Unbalanced diet .38

 4 Cellphone .33  4 Unbalanced diet .33  4 Food .47  4 Food .34

 5 Instant .27  5 Instant .25  5 Body .47  5 Deep sleep .29

 6 Temptation .27  6 Cellphone .19  6 Vegetable .37  6 Instant .24

 7 Body .27  7 Body .18  7 Environment .32  7 Body .23

 8 Meal .20  8 Food .17  8 Cellphone .32  8 Vegetable .23

 9 Snack .20  9 Habit .13  9 Needs .32  9 Environment .16

10 Computer .13 10 Snack .12 10 Treatment .32 10 Treatment .16

11 Habit .13 11 Water .08 11 Barrier .32 11 Cellphone .15

12 Water .13 12 Vegetable .08 12 Instant .32 12 Need .15

13 Friend .07 13 Computer .06 13 Deep sleep .26 13 Junk food .14

14 Vegetable .07 14 Friend .02 14 Junk food .26 14 Barrier .09

15 Annoyance .00 15 Annoyance .00 15 Water .16 15 Game .07

16 Sleep .00 16 Sleep .00 16 Game .16 16 Water .05

17 - - 17 - - 17 Study .11 17 Study .04

18 - - 18 - - 18 Caution .11 18 Stress .04

19 - - 19 - - 19 Stress .05 19 Diet .03

20 - - 20 - - 20 Diet .05 20 Caution .02

Degree centrality index 29.5% Degree centrality index 25.7%

DC, degree centrality; EC, eigenvector centrality.
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name "survivor" is regarded as a concept associated with 
overcoming adversity in those who have had cancer, and it is 
associated with a positive image [25]. It has also been reported 
that identifying as a cancer survivor can motivate children to 
actively cope with diseases by promoting awareness of the 
need for continuing medical management even after cancer 
treatment is completed [26]. In this study, the need for nursing 
intervention to help CCS take responsibility for their own 
health care was investigated by analyzing the degree of health 
responsibility among CCS.

The nutrition score was lower-ranked among the seven 
HLS sub-dimensions. Recent studies on the health-related 
quality of life of CCS published in Korea have only reported 
the results for physical, informational and healthcare sys-
tem-related, psychosocial (related to school life), financial, 
and positive self-motivation needs, while few studies have in-
vestigated nutrition management [27]. In contrast, in interna-
tional research on CCS, several systematic reviews or 
meta-analyses have reported the positive effects and im-
portance of dietary interventions on the health-related quality 
of life of CCS [28]. In this study, the results for degree and ei-
genvector centrality showed a high demand for nutrition 
based on the main keywords (e.g., unbalanced diet, food, in-
stant). This result may be related to CCS having more assis-
tance from nurses for self-care.

Recent data indicate that more than 50% of CCS are at risk 
for exercise intolerance [13]. This study showed relatively low 
scores for the physical activity of CCS. In general, physical ac-
tivities among children are likely to lead to other social activ-
ities and emotional enjoyment, thereby contributing to regu-
lar engagement [5]. Consistent with the results of this study, 
Australian CCS had a lower level of physical activity during 
survivorship than government recommendations and the 
general population [5]. Enhancing physiological capacity may 
not only improve the general health condition and wellness, 
but also emotional health, the ability to optimally participate 
in social roles, and the perception of quality of life among 
adult survivors of childhood cancer [13].

Spiritual health had the lowest score in this study. Spiritual 
well-being can provide CCS and their parents with positive 
coping strategies to find meaning and purpose in life during 
the survivorship period, and it may promote CCS' well-being 
beyond a cancer diagnosis into survivorship, since it has a pro-
tective role, reducing anxiety and depression [2,21]. A high lev-
el of life meaning/peace is more likely to generate better men-
tal health and quality of life for CCS [21]. In Korean culture, 
there is a need for more in-depth explorations regarding the 
awareness of spiritual health among CCS and their parents.

CCS require much attention because they still have sub-
stantial unmet needs related to poorer quality of life that 

should be addressed. Both parents and nurses are encouraged 
to pay particular attention to four sub-dimensions (health re-
sponsibility, nutrition, physical activity, and spiritual health). 
Since the present study compared self-reported findings for 
the HLS of CCS with HLS as perceived by parents, the reli-
ability of the self-reported results was ensured, as there were 
no significant differences in the mean values between the two 
groups in any of the seven sub-dimensions and total scores. 
Nurses are essential for CCS survivors and their families to 
ensure appropriate survivorship care and care coordination 
after the completion of cancer treatment [29]. This study has 
some limitations that should be noted. First, the participants 
in this study were recruited from a single center (Korea 
Pediatric Cancer Foundation); thus, this sample was not rep-
resentative of the entire CCS population. Second, the results 
were derived from questionnaires filled out by children and 
their parents through self-reporting (subject to reporting and 
recall bias) independently in order to avoid mutual influence, 
instead of by having investigators observe their behaviors 
(performance). This study found no significant difference be-
tween children's and parents' responses regarding the HLS of 
children. However, further study would be necessary to de-
termine whether significant differences exist in any factors 
that influence these responses. Finally, the revised 33-item 
tool that was modified to be suitable for CCS based on the 
original tool (ALP-R2) requires re-verification to confirm its 
reliability and validity with an expanded number of partic-
ipants in future studies. 

CONCLUSION

The findings of this study identified aspects (health respon-
sibility, nutrition, physical activity, and spiritual health) that 
are particularly important for enhancing HLS in CCS. These re-
sults could provide a basis for further studies on specialized 
follow-up care and survivorship programs for the CCS 
population. Our study may not only prove useful for CCS and 
families for directing survivorship care, but also be helpful to 
cancer survivors in other developmental stages. Consequently, 
the findings of this study might help nurses become aware of 
the importance of HLS among CCS and their parents, and en-
able them to support CCS in implementing an HLS by acquir-
ing knowledge about self-care for their own health.
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