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Abstract

Background Asthe number of adolescent cancer survivors increases, detailed and effective healthcare policies
on adolescent cancer survivors returning to school and workplace are needed. The study aimed to explore the per-
ception of healthy adolescents on cancer and adolescent cancer survivors.

Methods This study conducted a face-to-face cross-sectional study in the Republic of Korea in 2021 on adolescent
selected through proportional population allocation sampling by sex, age, and region. According to research ques-
tions, survey questionnaire organized and collected data on adolescents’ perceptions of cancer, differences in percep-
tions from tuberculosis, measles, asthma, perceptions of adolescent cancer survivors, and health information sources
that led to these perceptions.

Results Of the total 500 adolescents, less than 10% of healthy adolescents responded that cancer is contagious,
while three-quarters of the respondents believed that cancer is preventable. In addition, compared to tuberculosis,
measles, and asthma, they recognized differences by disease. The majority of healthy adolescents embraced commu-
nity values advocating the return of adolescent cancer survivors to school and work. However, they expressed a nega-
tive view of the situation in which adolescent cancer survivors could interact with them as classmates or co-workers.
Adolescents mainly obtained health information on cancer from the Internet and television,

Conclusions The perception of healthy adolescents on cancer was relatively accurate; however, they have dualistic
thinking involving living with adolescent cancer survivors. To facilitate reintegration of adolescent cancer survivors
into daily lives, education is needed for healthy adolescents to live with cancer survivors.

Keywords Perception, Cancer survivors, Adolescent, Cross-sectional studies

Background

A study analyzing the Global Burden of Disease 2019
Study revealed that approximately 1,335,100 new cancer
cases and 397,583 cancer-related deaths in adolescents
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the United States [2]. Meanwhile, the projected survival
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rate for those aged 0-14, 40-64, and > 65 years is 85.1%,
74.1%, and 61.5%, respectively [3]. In a study analyzing
the registration data of the Korea Central Cancer Regis-
try in Republic of Korea (ROK), 10,476 adolescents aged
15-19 years had cancer between 1999 and 2016; the age-
standardized incidence rate for those aged 15-19 years
was 170.4 per million, and the degree of survival
improvement was the highest in this age group [4]. Data
worldwide, including the United States and ROK reveal
two key facts about adolescent cancer: while diagnoses
are less frequent compared to the overall cancer popula-
tion, the survival rates are relatively high.

In addition to concerns and management of their ongo-
ing or potential health issues, adolescent cancer survivors
face tasks common to of their peers, such as navigating
the social landscape of school, building a career path
towards independent adulthood, and finding their place
as contributing members of society [5-8]. Prior stud-
ies have indicated that adolescent cancer survivors who
experience difficulties returning to normal life may be at
increased risk of unemployment and social isolation [8—
11]. A study conducted in ROK on 145 adolescent cancer
survivors aged 13—18 years revealed that 49.7% reported
experiencing at least one type of peer exclusion and vic-
timization in school [12]. Thus, paying attention to the
specific needs and support system for adolescent cancer
survivors is crucial. Accordingly, several countries have
provided various support programs in addition to clini-
cal treatment for adolescent patients with cancer [5, 6]
Studies on the perceptions of healthy adolescent regard-
ing cancer and adolescent cancer survivors, particularly
in school or in workplace, remain limited [13, 14].

Given these circumstances, conducting studies that
addresses the lack of understanding among healthy ado-
lescents regarding cancer diseases and adolescent can-
cer survivors is imperative. Thus, we aimed to explore
the perception of healthy adolescents regarding cancer,
determine if these perceptions differ from those of other
diseases, understand the perception of adolescent cancer
survivors, and identify health information resources.

Methods

Study design and questionnaire

This was a cross-sectional study conducted from Septem-
ber 13 to October 7, 2021. Since there were no existing
reports or an officially developed questionnaires that met
the research objectives in ROK, the questionnaire was
developed based on a literature review and expert advice.
The perception items and the diseases to be compared to
cancer were mainly based on the items from the 2008 and
2018 cancer perception surveys conducted in Japan for
adolescents aged 10-15 years [15].
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The questionnaire comprised the following compo-
nents: 1) demographic information including sex, school
grade level, region of residence, birth order, smoking
experience, drinking experience, satisfaction with school
life, self-rated health, and level of stress, 2) adolescents’
perception of cancer and other diseases such as tuber-
culosis, measles, and asthma, 3) adolescents’ perception
of adolescent cancer survivors, and 4) sources of health
information, such as television, internet, book, teacher,
parents, siblings, and friends. The perception items
related to the disease in the questionnaire consisted of
contagious, affecting adolescents, preventable, serious,
and curable. The adolescents’ perception of adolescent
cancer survivors was divided into three domains: gen-
eral, being classmates, and being co-workers. Within
each domain, 3—4 questions were organized to assess the
respective perceptions.

Data collection methods

The survey participants were healthy adolescents aged
14-18 years without prior cancer diagnosis. A non-prob-
ability sampling method was employed, where sample
sizes were allocated based on the population propor-
tions of sex, age, and region according to the Ministry
of the Interior and Safety’s April 2021 resident registra-
tion population statistics. Participants were categorized
by sex (male and female) and age (14—18 years old, born
between 2003 and 2007) into five 1-year-age-groups. The
sampling frame encompassed 17 regions: Seoul, Incheon,
Busan, Daegu, Gwangju, Daejeon, Ulsan, Sejong, Jeju-
do, Gyeonggi-do, Gangwon-do, Chungcheong Buk-do,
Chungcheong Nam-do, Joella Buk-do, Joella Nam-do,
Gyeong Sang Buk-do, and Gyeong Sang Nam-do.

To recruit participants, middle and high schools in
these 17 regions were contacted, and permission for
student participation was obtained. The survey was sub-
sequently conducted after securing both student and
parental consent. Of the 887 individuals invited to par-
ticipate, 500 agreed (resulting in a 56.4% response rate).
The main reasons for not participating in the survey
were parental refusal and adolescents’ own refusal due to
various concerns. A one-on-one, face-to-face survey was
then conducted with the consenting participants.

Finally, the survey was completed on 100 second grad-
ers (14 years old) and 94 third graders (15 years old) in
middle school, as well as 97 first graders (16 years old),
103 second graders (17 years old), and 106 third graders
(18 years old) in high school.

The distribution of survey participants by region is
detailed in Appendix 1, and regional data were analyzed
by dividing 17 regions into three types: Seoul capital
area (Seoul, Gyeonggi, and Incheon), metropolitan city
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(Busan, Daegu, Gwangju, Daejeon, Ulsan, Sejong, and
Jeju), and other regions.

Statistical analysis

Baseline characteristics of the participants were summa-
rized using descriptive statistics. The chi-square test was
used to examine differences between categorical vari-
ables, such as demographic information and adolescents’
perception of adolescent cancer survivors. The student’s
t-test was used to compare the means of continuous vari-
ables (e.g., self-rated health and level of stress) between
two groups defined by sex (male vs. female) and edu-
cation stage (middle vs. high school). For categorical
variables with three or more groups (e.g., adolescents’
perception of cancer, asthma, measles, and tuberculosis,
and health information resources), ANOVA was used to
compare the means among the groups. We analyzed the
data for all participants, stratified by sex and education
stage, to investigate our hypothesis that perception might
differ based on these factors.

All data manipulation, which refers to the process of
preparing and organizing data for statistical analysis,
and statistical analyses were conducted using Stata/MP
version 17 (Stata Corp LP, College Station, TX, USA). A
p<0.05 was considered statistically significant.

Results

Characteristics of the respondents

Of the 500 adolescents, 260 were men and 240 were
women. Moreover, 194 and 306 were middle school
(15-16 years old) and high school students (17-19 years
old), respectively. Among the participants, only child
accounted for 11.80% while the firstborn for 44.20%.
When analyzing by sex and education stage, a statistically
significantly difference was observed between smoking
and drinking. Additionally, a statistically significant dif-
ference was found in stress levels measured using the
stress 0—10 visual analogue scale between middle and
high school students (Table 1).

Adolescents’ perception of cancer, asthma, measles,

and tuberculosis

Of the respondents, 8.42% believed that cancer is con-
tagious, 66.33% are aware of its effects on adolescents,
72.34% responded that cancer is preventable, 95.19%
considered it as a serious disease, and 92.18% acknowl-
edge it as treatable.

A difference in the perception of cancer and all other
diseases in terms of their impact on adolescents and pre-
ventability were observed. Conversely, there were dif-
ferences in the perception of contagiousness between
cancer and measles, as well as asthma.
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Only the perception of the severity of asthma and not
of other diseases differed by sex. There were differences
in perception between middle and high school students
regarding the contagiousness of asthma, preventability of
cancer, tuberculosis, and measles, as well as the severity
of tuberculosis and asthma (Fig. 1, Appendices 2—4).

Adolescents’ perception of adolescent cancer survivors

Of the respondents, 17.4% recognize the existence of
adolescent cancer survivors, and only 7.6% expressed
interest regarding this. About two-thirds of the respond-
ents indicated that they would be uncomfortable being
in the presence of adolescent cancer survivors. However,
82.8% of respondents agreed that society should protect
adolescent cancer survivors.

Moreover, 48.60% of the respondents expressed sup-
port for studying with adolescent cancer survivors as a
classmate, whereas 5.80% expressed opposition. More
than half, or 52.8% of the respondents, responded that
adolescent cancer survivors’ learning skills would be
sluggish. However, 68.8% agreed that equal opportunities
should be given to adolescent cancer survivors to partici-
pate in class activities.

The response towards being a co-worker was notably
more extreme, as 81.4% of the respondents expressed
a desire to avoid working with adolescent cancer survi-
vors. Additionally, 48.4% of the respondents believed
that it would be difficult for adolescent cancer survivors
to secure employment or establish a successful work life.
However, 91.6% acknowledge that adolescent cancer
survivors can contribute to society. Furthermore, when
analyzing the data by sex and education stage, a statisti-
cally significant difference was observed only in the level
of interest shown towards adolescent cancer survivors
between middle and high school students (Table 2).

Health information resources

Adolescents primarily obtained health information on
cancer from the Internet (46.4%) and television (42.4%),
which was higher compared to that for tuberculo-
sis, measles, and asthma. The disparity in information
acquisition methods between cancer and other diseases
showed statistical significance.

A sex differences were observed between men and
women in obtaining health information on cancer,
tuberculosis, measles, and asthma, particularly through
the Internet. Additionally, differences were observed in
obtaining information on cancer through the television.
For measles and asthma, disparities were observed in tel-
evision as a source of information between middle and
high school students (Fig. 2, Appendices 5-7).
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Discussion
In this nationwide study, healthy adolescents demon-
strated a relatively accurate perception of cancer and
several diseases, based on health information resources
such as television and internet. Furthermore, the major-
ity of healthy adolescents embraced community values
that advocated for the well-being of socially disadvan-
taged individuals, such as adolescent cancer survivors.
However, they expressed negativity towards situations
in which adolescent cancer survivors might interact
with them as classmates or co-workers. In other words,
healthy adolescents demonstrated dualistic thinking
depending on whether the life of adolescent cancer survi-
vors was directly relevant to them. Reports have surfaced
warning about the negative perception of cancer survi-
vors returning to work among the Korean adult popu-
lation have already surfaced [16—18]. Our study further
indicates that healthy adolescents also display similar
tendencies. Therefore, changing the mindset of healthy
adolescent by providing them accurate cancer survivor-
ship education in formal settings such as schools is cru-
cial. However, as of 2024, no health and disease-related
education programs have been established in ROK other
than that for smoking, drugs, and sexual violence preven-
tion education, without a plan of opening for cancer sur-
vivorship in the future.

Despite both Korea and Japan being part of East Asia, a
2018 Japanese study on middle school students’ percep-
tions of cancer revealed discrepancies with our findings
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for the same age group [15]. The study showed that more
middle school students agreed on the effects of cancer
on adolescents and its severity, while the rates of consent
on contagiousness, preventability, and curability were
lower than those in our study [15]. A big difference in
health information resources was also observed between
the two countries, with ROK’s main sources being the
Internet and television, while that for Japan were tel-
evision, parents, books, Internet, and teachers [15]. In
ROK, 10.31% of middle student respondents stated that
they obtained information on cancer from their parents,
which was the highest among the surveyed diseases. In
contrast, in Japan, middle school respondents have rela-
tively diverse health information sources with approxi-
mately 70% coming from their parents, 60% from books
and the Internet, and 40% from teachers [15]. The health-
care system in ROK is similar to that in Japan; however,
significant differences were observed in the systematic-
ity of school health education system, level of qualifica-
tion required as an educator, and quantity and quality of
education contents, which is believed to be a major con-
tributor to the disparity in health information resources
between the two countries [19]. Since 2017, the Japa-
nese Ministry of Education, Culture, Sports, Science and
Technology has initiated cancer education programs in
schools, providing educational materials [15]. As a result,
56.3% of elementary schools and 71.4% of middle schools
reportedly conducted classes on cancer education in
2018 [15]. While the focus of this education is primarily
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Table 2 Adolescents’ perception of adolescent cancer survivors (n=500)

Variables Total (n-500) Male (n=260, Female P Middle school High school P
52%) (n=240, 48%) (n=194, (n=306,
38.80%) 61.20%)
n % n % n % n % n %
General
Recognize of existence 0.955 0.060
No 413 8260 215 5206% 198  47.94% 168  4068% 245 59.32%
Yes 87 1740 45 5172% 42 48.28% 26 29.89% 61 70.11%
Interest in them 0816 <0.001
Absent 332 6640 176  5301% 156  46.99% 151 4548% 181  54.52%
Somewhat 130 2600 65 50.00% 65 50.00% 33 2538% 97 74.62%
Present 38 760 19 50.00% 19 50.00% 10 2632% 28 73.68%
Uncomfortable being around them 0.185 0.815
Yes 181 3620 87 4807% 94 51.93% 69 3812% 112 61.88%
No 319 6380 173 5423% 146  4577% 125 39.18% 194 60.82%
Society needs to protect them 0.263 0377
No 86 1720 40 4651% 46 53.49% 37 43.02% 49 56.98%
Yes 414 8280 220 53.14% 194  46.86% 157 3792% 257 62.08%
Being classmates
Thoughts on studying with them 0.079 0.152
Opposed 29 580 13 4483% 16 55.17% 10 34.48% 19 65.52%
Neutral 228 4560 131 5746% 97 42.54% 99 4342% 129  56.58%
In favor 243 4860 116 4774% 127  52.26% 85 3498% 158  65.02%
Lacking of learning ability in them 0.758 0.121
Yes 264 5280 139  5265% 125 4735% 94 3561% 170 64.39%
No 236 4720 121 5127% 115 4873% 100 4237% 136  57.63%
Ensuring that they participate in classes 0.609 0.716
Disagree 17 340 10 5882% 7 41.18% 5 2941% 12 70.59%
Neutral 139 2780 76 54.68% 63 45.32% 55 3957% 84 60.43%
Agree 344 6880 174 5058% 170  49.42% 134 3895% 210 61.05%
Being co-workers
Avoiding working with them 0218 0.651
Yes 93 1860 43 46.24% 50 53.76% 38 40.86% 55 59.14%
No 407 8140 217 5332% 190 46.68% 156 3833% 251 61.67%
Expected difficulties in their employ- 0.386 0474
ment or work life
Yes 242 4840 121 5000% 121  50.00% 90 3719% 152 62.81%
No 258 5160 139 5388% 119 46.12% 104  4031% 154  59.69%
Able to contribute to society 0.786 0.275
No 42 840 21 50.00% 21 50.00% 13 3095% 29 69.05%
Yes 458 9160 239 52.18% 219 47.82% 181 3952% 277 60.48%

on adulthood cancer and its prevention and early detec-
tion, with limitations acknowledging that cancer could
affect adolescent, it can be considered an improvement
over ROK, which does not provide cancer education in
schools.

Adolescent cancer survivors may encounter disease- or
therapy-related late-effects, which limit their participa-
tion in various activities in their daily life, or even if they

recover and become healthy adolescents, they continue to
experience prejudices around them [5]. While there are
limited studies on perceptions of healthy adolescents that
directly compares to our study, stereotypes and stigma
surrounding adolescent cancer survivors exist. In a study
on the perception of cancer and infertility in healthy
female adolescents published in 2013, participants
expressed concern about potential infertility, hereditary
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Fig. 2 Health information resources by sex and education stage. * is statistically significant at p<0.05

transmission, and future effects from cancer treatment
[20]. A systematic review in 2021 highlighted that adoles-
cent cancer survivors may encounter challenges in social
functioning influenced by various factors including nega-
tive body image, engagement in social comparisons, and
the social/cultural stigma surrounding cancer [21]. Simi-
lar observations are also noted in parents and caregivers
that closely care for cancer patients. In a study examining
the perception of mothers with children diagnosed with
cancer, mothers perceived their children as less inde-
pendent compared to healthy children, and more often
displayed an emotionally ambivalent attitude towards
their children than that of their counterparts with healthy
children [22]. In a study on illness perception focused on
childhood cancer survivors and their caregivers, caregiv-
ers perceived the illness to be more severe compared to
the perception of cancer survivors themselves; the study
recommend the need for expert intervention to bridge
this gap in perception [23]. Moreover, they emphasized
that these perception gap findings would provide valu-
able insights into the understanding of relationships with
other mental health variables, including psychological
trauma, fatigue, and the process of returning to school
and work [23]. They also stressed the importance of mon-
itoring these differences in perception between survivors
and caregivers to gain better understanding of the inter-
connections among these variables [23].

However, previous reports including that in ROK have
highlighted the significance of various cancer survivor

support programs. Physical support programs, such as
those focusing on nutrition, exercise, and diet for ado-
lescent cancer survivors, as well as psychological support
programs such as counseling, are also crucial. Moreover,
it is equally important to educate classmates and co-
workers who will be part of the lives of adolescent cancer
Survivors.

There are several limitations that should be con-
sidered when interpreting the findings of this study.
First, although the survey was conducted on a nation-
wide scale, it employed a non-probability sample with
a proportional population allocated by sex, age, and
region. Consequently, the generalizability of the sur-
vey results to the entire adolescent population may be
constrained. However, given the challenge involved in
conducting a face-to-face survey, and obtaining paren-
tal consent for participation, this study was deemed the
most suitable approach. Second, this study is a survey
conducted within one country; therefore, adolescent
perspectives and preferences gathered from this study
may have limited generalizability to the broader adoles-
cent population. Finally, this study focused on under-
standing the current situation, and due to limitations,
such as the number of survey questions, identifying
the reasons and triggers for the participants’ percep-
tions of adolescent cancer survivors through qualitative
research or additional survey items proved challeng-
ing. Including this type of research in the future could
have provided valuable insights for developing effective
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and age-appropriate educational programs to promote
healthy behaviors among adolescent cancer survivors.

Conclusion

The perception of cancer among healthy adolescents
was relatively accurate; however, when it came to inter-
acting with adolescent cancer survivors, healthy ado-
lescents exhibited dualistic thinking. These perceptions
of healthy adolescents could impede the successful
reintegration of adolescent cancer survivors into daily
life. Therefore, it is crucial to implement comprehen-
sive education programs for healthy adolescents about
illness and cancer survivors, enabling them to interact
and collaborate positively with cancer survivors in the
academic and professional settings. Moreover, the find-
ings of this study suggest the need for a comprehen-
sive approach that incorporates educational policies
for healthy adolescents alongside healthcare policies,
rather than limiting support policies for adolescent
cancer survivors to the realm of healthcare.

Further research is required, rigorously designed and
conducted, to validate the challenges adolescent cancer
survivors encounter when reintegrating into daily life
and social activities. Additionally, exploring the rela-
tionship between healthy adolescents’ negative percep-
tions of interaction with adolescent cancer survivors
in academic and workplace settings warrant further
investigation.
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