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Abstract
Background: Being diagnosed with cancer during childhood or adolescence can disrupt important periods in an individual’s
physical, psychosocial, and spiritual development and potentially reduce the quality of life (QOL) after treatment. Research is
urgently required to improve the QOL for child and adolescent cancer survivors, and it is necessary to analyze the trends in prior
research reported in international academic journals to identify knowledge structures.
Objective: This study aims to identify the main keywords based on network centrality, subgroups (clusters) of keyword networks
by using a cohesion analysis method, and the main theme of child and adolescent cancer survivor–related research abstracts
through topic modeling. This study also aims to label the subgroups by comparing the results of the cohesion and topic modeling.
Methods: A text network analysis method and topic modeling were used to explore the main trends in child and adolescent
cancer survivor research by structuring a network of keyword (semantic morphemes) co-occurrence in the abstracts of articles
published in 5 major web-based databases from 2016 to 2020. A total of 1677 child and adolescent cancer survivor–related studies
were used for data analyses. Data selection, processing, and analyses were also conducted.
Results: The top 5 keywords in terms of degree and eigenvector centrality were risk, control interval, radiation, childhood
cancer treatment, and diagnosis. Of the 1677 studies used for data analyses, cluster 1 included 780 (46.51%) documents under
risk management, cluster 2 contained 557 (33.21%) articles under health-related QOL and supportive care, and cluster 3 consisted
of 340 (20.27%) studies under cancer treatment and complications.
Conclusions: This study is significant in that it confirms the knowledge structure based on the main keywords and
cross-disciplinary trends in child and adolescent cancer survivor research published in the last 5 years worldwide. The primary
goal of child and adolescent cancer survivor research is to prevent and manage the various aspects of the problems encountered
during the transition to a normal life and to improve the overall QOL. To this end, it is necessary to further revitalize the study
of the multidisciplinary team approach for the promotion of age-specific health behaviors and the development of intervention
strategies with increased feasibility for child and adolescent cancer survivors.
(J Med Internet Res 2022;24(2):e32309) doi: 10.2196/32309
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Introduction

subtopics. In particular, it is possible to intuitively explore the
knowledge structure by visualizing such research results [18,19].

Background

Through text network analysis, it is possible to check the
connectivity (links) between the words included in the
documents (in our case, the words in the abstracts) and the
connectivity group (community) of keywords based on their
links. In addition, if a topic modeling analysis, which has the
advantage of identifying topics representing the community
based on the probability distribution of words included in the
document, is applied simultaneously within a text network
analysis, then trends based on the core topic of research in the
field of interest can be clearly identified. Although the
probability distribution of words in a document does not have
any intuitive meaning, researchers can interpret the meaning of
a specific topic, and thus, the extracted topic can be used as
important information representing the document [20,21].

More than 300,000 children worldwide are diagnosed with
cancer every year; every 3 minutes, a family somewhere in the
world receives the unexpected and shattering news that their
child has been diagnosed with cancer [1]. According to a 2017
survey of major causes of death across all races and sexes in
the United States, malignant neoplasm was the leading cause
of disease-related death in children and adolescents [2].
Approximately 137 million children are predicted to be
diagnosed with cancer worldwide between 2020 and 2050 [3].
With significant advances in diagnosis and increase in
multimodal treatment, childhood cancer survival rates have
improved significantly in recent decades [4]. In the case of
5-year survivors of childhood cancer, the 30-year cumulative
survival rate is 81.9% (95% CI 81.1-82.7) [5]. However, most
child and adolescent cancer survivors experience additional
problems and health effects after cancer treatment. More than
60% of survivors report with at least one chronic disease, and
more than one-third report experiencing a reduced quality of
life (QOL) with at least 2 complications [6,7].
Late complications experienced by child and adolescent cancer
survivors may be psychosocial and behavioral, such as
depression, anxiety, and risky health behaviors, or physical,
such as cardiovascular disease, secondary cancer, and hormonal
and immune deficiencies [8,9]. Even after full recovery, many
child and adolescent cancer survivors have a high risk of death
and morbidity resulting from secondary infections [10,11]. In
other words, being diagnosed with cancer at this age can disrupt
key periods of physical, social, and psychological development
and potentially reduce QOL after treatment [12,13]. Therefore,
significant effort is required to improve the QOL of child and
adolescent cancer survivors.
More targeted research is needed to improve the QOL of child
and adolescent cancer survivors; it is necessary to analyze
previous research and organize the research results. A systematic
literature review and meta-analysis, which are common methods
used to intensively analyze intervention effects in the field of
interest, are based on specific research questions and analyzed
for a limited number of relevant papers [14]. Although it is
possible to investigate the outcome of a topic of interest in this
way, there is a limitation in that the overall knowledge structure
of the context in which the major research concept and topic
are studied or the type of connections between the main concepts
cannot be known.
Exploiting a text network analysis to study research trends
provides useful information with new ideas for future research
[15,16]. These results can be used to form a body of knowledge
by quantitatively analyzing a large number of papers and
qualitatively interpreting the discovered knowledge structure
to identify a certain pattern in the scattered data [17]. In addition,
because numerous related papers are collected and used for
analysis, this method has a significant quantitative scientific
basis in terms of the research results and in identifying core
research topics in academic fields and its relevance to various
https://www.jmir.org/2022/2/e32309
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In the field of adult cancer and cancer survivor care, the number
of studies applying a text network analysis to confirm the
knowledge structure and overall research trends in the field of
interest have increased over the past 10 years [16,22-25].
However, few studies that were published in 2017 applied a
network analysis method to child and adolescent cancer
survivors [15]. Because information technology has been
undergoing rapid advancements, it is important that research
on child and adolescent cancer survivors is shared all over the
world.
To improve the QOL of child and adolescent cancer survivors
based on the latest information, it is necessary to
comprehensively identify research trends related to child and
adolescent cancer survivors using text network analysis on
studies published in internationally recognized academic
databases. Therefore, in this study, using a text network analysis
method and topic modeling, the main research concepts of
previous studies on child and adolescent cancer survivors
published in international academic journals in the last 5 years
were reviewed, and research trends were identified.

Objectives
The specific goals of this study that analyze the abstracts of
child and adolescent cancer survivor–related research papers
are as follows: identifying the main keywords based on network
centrality, finding the subgroups of a network of keywords using
a cohesion analysis, clustering the main theme of child and
adolescent cancer survivor–related research abstracts through
topic modeling, and comparing and analyzing the results of
cohesion and topic modeling.

Methods
Study Design
This study used text network analysis and topic modeling to
explore the main research trends of child and adolescent cancer
survivors by structuring a word co-occurrence network among
the keywords (semantic morphemes) in the abstracts of articles
published in 5 major web-based databases between 2016 and
2020. The process used is illustrated in Figure 1.
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Figure 1. The process of this study.

Ethical Considerations
This study was approved by the Institutional Review Board of
Sahmyook University (IRB No. 2020116HR). The data were
collected from published articles in web-based databases, and
no harm or risk was posed by the research to the participants.
In addition, the collected data will not be used for any purpose
other than for this study.

Data Selection
Keyword Selection
The first search to retrieve published articles from all time
periods in 5 major databases (PubMed, CINAHL, Cochrane,
Embase, and PsycInfo) was conducted in January 2021. The
main keywords used included Adolescent [Mesh] OR Child
[Mesh] OR Pediatrics [Mesh] and Cancer Survivors [Mesh]
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along with Childhood cancer survivors, Adolescent cancer
survivors, and Pediatric cancer survivors. Only articles written
in English during the 5-year period of 2016-2020 were selected.
The article identification and selection process used the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flow diagram protocol (Figure 2) to retrieve
4817 articles during the initial search; 51.75% (2493/4817)
articles were retained after eliminating duplicates (2324/4817,
48.25%). Each title was reviewed in accordance with this study’s
topic of interest, and 31.52% (786/2493) irrelevant studies were
excluded. In all, 68.47% (1707/2493) of full-text articles were
assessed for eligibility. Of the 1707 articles assessed, 30 (1.76%)
that included a nonpediatric population (12/30, 40%), no history
of cancer (9/30, 30%), and duplicate data (9/30, 30%) were
excluded. Finally, 67.27% (1677/2493) abstracts were collected
after reviewing their adequacy, and a network analysis was
conducted on the data.
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Figure 2. A PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

Collection of Abstracts
A total of 2 researchers (HYK and KAK) of this study reviewed
the titles of the retrieved data to identify the criteria for selection
and exclusion. Moreover, 2 other researchers (SJH and JC) of
this study repeated the former review process. A total of 1677
studies were selected for the final data analyses.

Preprocessing
Overview
The final selected abstracts were categorized to generate
compatible unstructured data that could be accessed by
NetMiner (Cyram) version 4.0. NetMiner is a validated program
that conducts text network analysis by extracting a keyword
from the abstracts and applying automatic filtration of the parts
of speech (eg, nouns, verbs, and adjectives), generating a word
co-occurrence matrix, and visualizing the analysis results [26].
First, to create compatible unstructured data, we categorized
the retrieved studies based on publication year, author, title,
abstract, and keywords using Microsoft Excel 2016. The raw
data were then imported into NetMiner, and 10,786 words were
identified as the main set of nodes.

Node Filtering
Word Refining and Selection
In all, 2 researchers of this study conducted a brief review of
the first main node set of 10,786 words, regardless of the
occurrence frequency. There is no scientific protocol available
https://www.jmir.org/2022/2/e32309
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for the cut-off standard; however, it is widely accepted that
words that only appear once can be excluded. During the review
process, most of the words with a frequency of 1-4 showed
inaccurate spellings or errors, irrelevance with respect to the
main concept of the study, and general verbs or adjectives that
were considered far removed from the actual content. Therefore,
both researchers reached a consensus to exclude words with a
frequency of <5, thus leaving 2755 words as a result.
Development of Dictionaries
For meaningful text network analysis, refining the semantic
morphemes is important [17,26]. For the further filtering
process, 4 researchers conducted a detailed review of each term
and created a filtering dictionary. A total of 3 types of filtering
dictionaries were created during this review. First, the thesaurus
dictionary contained the identification of keywords that had the
same definition but were listed in different ways (eg, QOL,
quality of life, and Quality of Life). An exclusion dictionary was
created to eliminate words that were not significantly related
to the study content (eg, apple, Netherlands, and cars), and
terms that were composed of multiple words representing a
single definition (eg, physical activity as a single term, not
physical and activity separately) were listed in the defined
dictionary.
Keywords Extracted by Applying Dictionaries
The dictionaries were applied using the NetMiner software
while importing unstructured data. With a network structure in
which people in a social network analysis are nodes (points)
and relationships among people are links (lines), a text network
J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 4
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analysis helps us understand the relationship among words
comprehensively and intuitively by providing a sociogram in
which words are applied as nodes, and co-occurrence
relationships are applied as links [18]. This filtering process
was repeated until the main node set of words was clearly
noticeable without any errors (eg, uncapitalized terms, undefined
terms, or unorganized synonyms). When the first filtering
process was completed, 217 words remained in the main node
set.

Development of Co-occurrence Matrix for Keywords
(From 2-Mode to 1-Mode Network)
In this study, an abstract was considered a single document unit;
each term represented a single node unit, and the initial
word-document network was created (2-mode). Then, to process
the comembership between terms, a co-occurrence word network
(1-mode) was generated using the recoded weight value of term
frequency-inverse document frequency (TF-IDF). The TF-IDF
value reflects both the importance and frequency of a term
occurring in a set of documents; therefore, it can be considered
as an appropriate value for conducting a keyword network
analysis [17,18,26]. An inner-product-proximity measure was
adopted during the mode-conversion process.

Link Filtering
The generated 1-mode network consisted of 10,826 links. An
excessive number of links in a network must be filtered to
clearly view the results for network visualization. The cut-off
standard for link reduction was determined by conducting a
link-reduction simulation. A link frequency of ≥60 was chosen
for the reduction, and 378 links were finally included in the data
analysis.

Data Analysis
NetMiner version 4.0. was used for data analyses.

Network Visualization
Network visualization is the styling of nodes and links such that
the connecting structure can be intuitively expressed [17,20].
A total of 3 simulations (with a link frequency of ≥55, ≥60, and
≥65) were conducted to visualize the map of the 1-mode
network, and a consensus among the authors was reached to
adopt a link frequency of ≥60, which best reflects the major
trends in childhood cancer research. We applied a word cloud
to visualize the network.

Text Network Analysis
Centrality is a useful index employed to determine the node
(keyword) that lies at the center of the network, and the rank is
determined based on its relativity rather than the absolute size.
A node with a high centrality value can be considered as the
core-acting node in a network [17,18,27]. This study adopted
the following two approaches: degree and eigenvector centrality.
Degree centrality measures the number of connections carried
by a single node, which indicates that a node with a higher
degree centrality value and a higher number of connections
within a network can be determined as a core keyword. The
concept of eigenvector centrality is somewhat similar; however,
rather than determining the direct connections of a node, it
https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

Kim et al
overviews the entire network to discover the most influential
keyword by counting its surrounding neighbors. The
standardized value of centrality lies between 0 and 1 and is used
to determine the core-acting keywords in the theme of this study
[17,26].
A cohesion analysis was conducted to identify the subtopic
groups and the division of communities belonging to the
co-occurrence word network [17,28]. In the first step, the giant
component was extracted, and a community analysis was
conducted. The largest modularity (best cut) is regarded as the
most optimized value, with values of 1.25-2.75 indicating
normal values and 2.75-3.5 indicating good values [17,28]. A
higher modularity with a positive value means that the
community is significantly divided; this link density within the
group is high and between groups is low [17,18,28].
When visualizing the results of the network analysis, it is
difficult to interpret the connections between many nodes and
links because of their complexity. In this study, a pathfinder
network, which is abbreviated such that only important links
are left for each node, was used as a graph-drawing algorithm
for centrality and cohesion analysis.

Topic Modeling
The topic modeling method, which is a technique used in text
mining, assumes that a document is a set of words and that each
document contains multiple topics with a specific probability
distribution [19-21,27]. For topic modeling, this study applied
latent Dirichlet allocation (LDA), a classic type of machine
learning method, to discover topic keywords that best
represented the core value in the collection of documents
[19,21,26]. In this study, a topic modeling analysis applying
LDA was used to validate and provide evidence for a cohesion
analysis which was the categorization of themes concluded by
the authors. LDA was conducted using NetMiner 4.0. The values
of the parameter settings were α=.01 and β=.01, and the number
of iterations was 1000. The adequate distribution of topics was
set at 7, showing a clear distinction between all topics. Probable
keywords for each topic were chained to refer to the
categorization results of the cohesion analysis.

Results
Characteristics of Included Research
In the last 5 years, an average of 335.4 articles per year were
published on child and adolescent cancer survivors (SD 65.24).
The number of studies was 252 in 2020, 429 in 2019, 303 in
2018, 349 in 2017, and 344 in 2016. The year in which the most
number of child and adolescent cancer survivor–related articles
were published was 2019, whereas the most recent year, 2020,
had the lowest number of publications.

Text Network Analysis
Degree Rank of 2-Mode (Word Documents), Degree,
and Eigenvector Centrality of Keywords
Multimedia Appendix 1 presents the top 20–ranked keywords
in the 2-mode network (word documents), degree centrality,
and eigenvector centrality. Keywords that appeared most
J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 5
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frequently in the documents included childhood cancer treatment
(degree=925), risk (degree=748), effect (degree=681), diagnosis
(degree=652), and cause (degree=578). In contrast, the top 5
keywords in terms of degree centrality were risk, control
interval, childhood cancer treatment, diagnosis, and radiation.
The degree centrality index was 26.606%, with a mean of 0.018
(SD 0.04). The index of the centrality ranges from 0% to 100%,
indicating that the links were fairly distributed within the
network when the percentage is closer to 0% [20]. The top 5
keywords in the eigenvector centrality were risk, control
interval, radiation, childhood cancer treatment, and respiratory
rate. The mean was 0.025 (SD 0.064. The trends in the theme
of the keywords, in both degree and eigenvector centrality rank,
revealed their similarity because 75% (15/20) of the keywords
overlapped with each other.

Kim et al

Cohesion With Network Visualization
For cohesion analysis, the giant component was extracted from
the 1-mode network, which represented the relationship between
a set of keywords (main node vs main node) and documents
(abstracts). The component included 90 keywords from the
network consisting of link frequencies >60 based on the TF-IDF
recoded value. A component community analysis, using the
Blondel processing method, divided the groups into 3 clusters
with a maximum modularity value of 0.258. Textbox 1 lists the
clusters divided according to their connection strengths. Cluster
1 contains 34 keywords, including risk, control interval, female,
condition, and cancer center. Cluster 2 contains 31 keywords,
including caregiver, effect, care, health, and group. Cluster 3
contains 25 keywords, including childhood cancer treatment,
diagnosis, radiation, cause, and leukemia. Multimedia Appendix
2 shows the top 10 keywords of each cluster and map of the
communities.

Textbox 1. Results of cohesion (clusters; maximum modularity=0.258) and included keywords.
Cluster 1 (n=34): risk management
•

Behavior, BMI, Cancer Center, cardiovascular Disease, Cohort, comorbidity, Comparison, Condition, Control Interval, Death, Deficiency,
Diabetes, Engagement, Ethnicity, Exposure, Female, Gonadal, Hormone, Hospitalization, human papillomavirus, Insurance, Knowledge, Male,
Malignancy, Mortality, Peer, Perception, Prognosis, Pulmonary, respiratory rate, Risk, Sex, Sibling, Surveillance.

Cluster 2 (n=31): health-related quality of life and supportive care
•

Anxiety, Burden, Care, Caregiver, Central control station, Concern, Counseling, Depression, Education, Effect, Fatigue, Fertility, Group, Health,
health care professional, Information, Intervention, Measurement, Nutrition, Physical activity, Physician, Posttraumatic growth, quality of life,
Resilience, School, Stress, Support, Survivorship, Symptom, Transition, well-being.

Cluster 3 (n=25): cancer treatment and complication
•

5 y, Assessment, BMD, Brain tumor, Cardiac, Cause, Central Nervous System, Chemotherapy, Childhood cancer treatment, Complication,
Diagnose, Disease, Dysfunction, Experience, Incidence, leukemia, Lymphoma, magnetic resonance imaging, Medicine, Operation, Other cancer,
Radiation, Regimen, Therapy, Transplant.

Topic Modeling
The keywords in the results of topic modeling, when applying
LDA, feature the probability of being the best representation
for the classified documents. In this study, 7 topics were
determined to be appropriate matches in accordance with the
results of the cohesion analysis. Multimedia Appendix 3 presents
the keywords representing each topic based on a probability
distribution with the number of documents included for each
topic. Among the keywords representing the documents
belonging to each topic, the first keyword has the highest
probability of representing each topic, and the probability
decreases with each keyword [28]. In this study, only the first
and second keywords were considered for the analysis. Of the
1677 documents, topic 1 consisted of 265 (15.8%) documents,
and the most probable keywords representing the documents
belonging to this topic in order were care or caregiver. Topic
2 consisted of the lowest number of documents at 6.97%
(117/1677), with fertility or female as representative keywords.
Topic 3 had the largest number of documents at 21.36%
(358/1677), with care or caregiver as the representative
keyword. Topic 4 included 12.52% (210/1677) documents and
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was represented by the keywords brain tumor or radiation.
Topic 5 consisted of 9.36% (157/1677) documents, with
keywords including physical activity and health. Topic 6
consisted of 13.30% (223/1677) documents, with risk or control
interval as representative keywords. Finally, Topic 7 contained
the second largest number of documents at 20.69% (347/1677),
with complication and radiation as representative keywords.

Comparison of Results of Cohesion With Topic
Modeling and Topic Naming
On the basis of the keyword trends in each community, analyzed
through cohesion, the authors reviewed the similarities among
keywords, included in each cluster, in the results of the cohesion
as well as each topic with representative keywords in the results
of the topic modeling. As shown in Textbox 1 and Multimedia
Appendix 3, comparing topics 2 and 6, we reached a consensus
to name cluster 1 as risk management. Cluster 2 with topics 1,
3, and 5 was labeled health-related QOL and supportive care,
and cluster 3 with topics 4 and 7 was labeled cancer treatment
and complication. Figure 3 presents a clearer comparison of the
keywords surrounding each categorized topic based on cohesion
analysis and topic modeling.
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Figure 3. Comparison map of results between cohesion analysis and topic modeling.

Discussion
Principal Findings
In this study, child and adolescent cancer survivor–related
research trends over the past 5 years were analyzed by reviewing
papers published in all academic fields.
The main findings of this study were that the top 5 keywords
in terms of degree and eigenvector centrality are risk, control
interval, radiation, childhood cancer treatment, and diagnosis.
Of 1677 documents, cluster 1 included 780 (46.51%) documents
under risk management, cluster 2 contained 557 (33.21%)
articles under health-related QOL and supportive care, and
cluster 3 consisted of 340 (20.27%) studies under cancer
treatment and complications.
Among the documents included in the 3 subgroups, the
knowledge structure and research trends were described by
comparing the results of the meta-analysis that presented
research results regarding the concerned topics. The giant
component from the centrality analysis in this study showed 3
subgroups based on the cohesion analysis. To name the cluster
of subgroups more accurately, we compared the results of the
cohesion analysis and topic modeling. Cohesion analysis has
the advantage of showing the degree of cohesion between
keywords belonging to the relevant community [17,28].
However, there is a limitation in that it does not have guidelines
based on mathematical calculations to name a given community.
Recently, topic modeling, in which keywords that can represent
documents belonging to each topic are presented based on
probability values, has frequently been used to supplement the
limitations of cohesion analysis [20,21]. On the basis of keyword
trends in each community with cohesion analysis, the authors
reviewed the similarity among keywords included in each cluster
in the results of cohesion analysis and each topic with
representative keywords in the results of topic modeling. In
addition, keywords representing each topic should be mutually
exclusive [26]. In the topic modeling results of this study, the
https://www.jmir.org/2022/2/e32309
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first and second keywords representing each topic did not
overlap and were mutually exclusive. Therefore, the cohesion
analysis and topic modeling results indicate that the clusters of
keywords representing recent research trends were reasonably
named.
In cluster 1, labeled risk management, keywords related to
periodic risk management and various risks that child and
adolescent cancer survivors could experience while living as
survivors after cancer treatment were included. A total of 10
meta-analysis studies corresponding to cluster 1 were identified.
In all, 6 meta-papers [29-34] regarding long-term risk and
management needs were published, and smoking, binge
drinking, and drug use were reported as vulnerable issues for
child and adolescent cancer survivors. In particular, the
importance of periodic surveillance for late risk management
such as cardiac toxicity was reported in a study related to
surveillance guidelines among 4 meta-papers [35-38] related to
survivorship in child and adolescent cancer survivors. On the
basis of this analysis, it is necessary to conduct various studies
related to education, information provisioning, health
care–provider training, and social support and care system
establishment related to periodic surveillance systems for
potential risk management.
In cluster 2, labeled “health-related QOL and supportive care,”
keywords related to the various experiences of child and
adolescent cancer survivors’ care, and QOL required for
survivorship were included. A total of 30 articles were identified
in the meta-analysis studies corresponding to cluster 2. Most
meta-studies on the development and effect of interventions
related to physical health behaviors, such as exercise, nutrition,
health promotion behavior, and obesity prevention, were found
in 13 articles [39-51]. The results of this study related to
keywords such as effect, health, physical activity, intervention,
and nutrition were also confirmed. Specifically, studies proposed
that future research should focus on providing evidence of the
efficiency and feasibility of interventions that use web-based
technologies (such as @TheTable e-cookbook) to facilitate
J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 7
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remote intervention delivery and peer support as the most
effective means of promoting changes in health behavior
[39-41,49,50,52]. We identified anxiety, burden, depression,
resilience, stress, counseling, measurement, and post-traumatic
growth. In 7 meta-analyses [53-59], child and adolescent cancer
survivors were highly likely to experience mood or affective
disorders [56], and brain tumor in child and adolescent cancer
survivors was significantly associated with anxiety, depression,
and health-related QOL, highlighting the importance of
psychosocial screening. Furthermore, in 1 systematic review
and meta-study [54], dealing with the keyword post-traumatic
growth identified in this study, the need for targeted social
support, clinical intervention, and education to facilitate
posttraumatic growth was suggested through an analysis of 18
studies. Other keywords related to academics, school, and social
adaptation were education, group, school, and transition, with
6 meta-studies [60-65] related to these keywords. In particular,
the results of 26 studies were analyzed in a meta-study
conducted by Saatci et al [65], and compared with controls there
were significant differences in educational attainment among
survivors according to country and culture. It has been reported
that the support and participation of a cross-professional group,
such as that of clinicians, teachers, and policymakers, is needed,
and the problem of academic and school adjustment for child
and adolescent cancer survivors involves an extremely critical
developmental issue and an important global care problem that
should not be overlooked. A total of 3 studies [66-68] addressed
the fertility issues among child and adolescent cancer survivors.
The most commonly reported barriers were a lack of patient
educational materials regarding oncofertility psychosocial
support and staff training [67], whereas another study attempted
to realize a qualitative meta-synthesis [69] by synthesizing 51
research results into 5 themes (ie, experiencing difficulties
related to cancer, fluctuating realities, coping strategies, new
roles and responsibilities of the child, and practical resources
to enable the managing of cancer). Compared with the
keyword-analysis results confirmed for cluster 2 of this study,
it is necessary to continuously conduct research on adaptation
and improvement of QOL for children with cancer in terms of
their physical, psychological, social, future occupational, and
reproductive problems.
Cluster 3 of the cohesive analysis was labeled cancer treatment
and complication because the main keywords were matched
with topics 4 and 7 of the topic modeling results. Among the
relevant papers, 11 meta-analysis studies [48,70-79] were
identified, and the correlation with keywords included in cluster
3 of this study was confirmed. Keywords related to major
carcinomas were leukemia, brain tumor, and lymphoma, and
for other cancer types, other cancer were designated as
representative words. Words related to childhood cancer
treatment and diagnosis were the main keywords. Meta-studies
were conducted on the subject of complications and therapeutic
management of the endocrine system [78], nervous system
[71,77,79], heart [48,72-74], tinnitus [75], and infection [76].
In particular, meta-analyses related to cardiac toxicity were
predominant in 4 articles [48,72-74]. Most of the studies
conducted in the medical field were identified as the main
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characteristics of the studies that fall into cluster 3, and the
characteristics of interdisciplinary research topic keywords were
confirmed.

Implications
The purpose of this study was to identify the knowledge
structure based on major research trends and core research topics
related to all child and adolescent cancer survivors. The 3
categories (risk management, health-related QOL and supportive
care, and cancer treatment and complications) imply the current
research trends. The results of this study are significant in that
they can suggest practical research directions for the specific
needs regarding QOL of child and adolescent cancer survivors
in all academic fields.
In terms of the significance of the research methodology, this
is the first study to use a text network analysis on child and
adolescent cancer survivor–related topics and categorize
interdisciplinary research trends. It has the advantage of
increasing the validity of research trends as a quantitative
method, based on a higher probability, by comparing a cohesion
analysis with topic modeling.

Limitations
This study included data from only the last 5 years. The
limitation is that the trends in child and adolescent cancer
survivor–related research conducted based on the past 5- or
10-year periods cannot be compared or analyzed. The results
of this study, focusing on the meta-analysis results included in
each cluster, were analyzed and compared with 1677 studies in
this research area. Therefore, potential limitations could exist,
as some topics have been addressed infrequently in some studies;
therefore, these might have been overlooked. Finally, studies
in the genetic and biochemical fields were excluded.

Conclusions
This study is significant, in that it confirmed the knowledge
structure based on the main keywords and cross-disciplinary
research trends related to child and adolescent cancer survivors
published in the last 5 years worldwide. To more accurately
name the knowledge structure on a quantitative basis, the results
of coherence analysis and topic modeling were compared and
analyzed based on the giant component confirmed through a
centrality analysis. In both cluster 1, risk management, and
cluster 2, health-related QOL and supportive care, many
research results for multidisciplinary teams have also been
published.
Regarding
cluster
3—cancer
treatment
and
complications—papers published in the medical field prevailed,
confirming the identity of interdisciplinary research topics.
Improving QOL is the primary goal of child and adolescent
cancer survivors, preventing and managing various aspects of
problems encountered during the transition to normal life. To
this end, it is necessary to further revitalize the studies through
a multidisciplinary team approach to promote age-specific health
behaviors and develop intervention strategies with increased
feasibility and educational effects for child and adolescent
cancer survivors.

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 8
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Kim et al

Acknowledgments
This study was supported by a National Research Foundation of Korea grant funded by the Korean government (Ministry of
Science and Information and Communication Technologies; Grant #2020R1A2C1100912).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Top 20 keywords by degree, degree centrality, and eigenvector centrality.
[PNG File , 53 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Top keywords and maps of clusters.
[PNG File , 386 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Results of topic modeling (using latent Dirichlet allocation; N=1677).
[PNG File , 63 KB-Multimedia Appendix 3]

References
1.

2.
3.
4.
5.

6.

7.
8.

9.

10.

11.
12.

13.

NIEHS/EPA Children's environmental health and disease prevention research centers impact report: protecting children's
health where they live, learn, and play. EPA Publication No. EPA/600/R-17/407. U.S. Environmental Protection Agency.
2017. URL: https://www.epa.gov/sites/production/files/2017-10/documents/
niehs_epa_childrens_centers_impact_report_2017_0.pdf?pdf=chidrens-center-report [accessed 2021-05-16]
Heron M. Deaths: leading causes for 2017. Natl Vital Stat Rep 2019 Jun;68(6):1-77 [FREE Full text] [Medline: 32501203]
Atun R, Bhakta N, Denburg A, Frazier AL, Friedrich P, Gupta S, et al. Sustainable care for children with cancer: a Lancet
Oncology Commission. Lancet Oncol 2020 Apr;21(4):185-224. [doi: 10.1016/S1470-2045(20)30022-X] [Medline: 32240612]
Siegel RL, Miller KD, Fedewa SA, Ahnen DJ, Meester RG, Barzi A, et al. Colorectal cancer statistics, 2017. CA Cancer
J Clin 2017 Dec 06;67(3):177-193 [FREE Full text] [doi: 10.3322/caac.21395] [Medline: 28248415]
Berkman AM, Livingston JA, Merriman K, Hildebrandt M, Wang J, Dibaj S, et al. Long-term survival among 5-year
survivors of adolescent and young adult cancer. Cancer 2020 Aug 15;126(16):3708-3718. [doi: 10.1002/cncr.33003]
[Medline: 32484922]
Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM, Meadows AT, Childhood Cancer Survivor Study.
Chronic health conditions in adult survivors of childhood cancer. N Engl J Med 2006 Oct 12;355(15):1572-1582. [doi:
10.1056/NEJMsa060185] [Medline: 17035650]
Robison LL, Hudson MM. Survivors of childhood and adolescent cancer: life-long risks and responsibilities. Nat Rev
Cancer 2014 Jan;14(1):61-70 [FREE Full text] [doi: 10.1038/nrc3634] [Medline: 24304873]
Friend AJ, Feltbower RG, Hughes EJ, Dye KP, Glaser AW. Mental health of long-term survivors of childhood and young
adult cancer: a systematic review. Int J Cancer 2018 Sep 15;143(6):1279-1286 [FREE Full text] [doi: 10.1002/ijc.31337]
[Medline: 29468674]
Landier W, Skinner R, Wallace WH, Hjorth L, Mulder RL, Wong FL, et al. Surveillance for late effects in childhood cancer
survivors. J Clin Oncol 2018 Jul 20;36(21):2216-2222 [FREE Full text] [doi: 10.1200/JCO.2017.77.0180] [Medline:
29874139]
Armstrong GT, Chen Y, Yasui Y, Leisenring W, Gibson TM, Mertens AC, et al. Reduction in late mortality among 5-year
survivors of childhood cancer. N Engl J Med 2016 Mar 03;374(9):833-842 [FREE Full text] [doi: 10.1056/NEJMoa1510795]
[Medline: 26761625]
Ness KK, Howell CR, Bjornard KL. Frailty and quality of life in adult survivors of childhood cancer. Expert Rev Qual Life
Cancer Care 2017;2(2):79-85 [FREE Full text] [doi: 10.1080/23809000.2017.1300507] [Medline: 28451645]
Smith AW, Parsons HM, Kent EE, Bellizzi K, Zebrack BJ, Keel G, AYA HOPE Study Collaborative Group. Unmet support
service needs and health-related quality of life among adolescents and young adults with cancer: the AYA HOPE study.
Front Oncol 2013;3:75 [FREE Full text] [doi: 10.3389/fonc.2013.00075] [Medline: 23580328]
Bright CJ, Reulen RC, Winter DL, Stark DP, McCabe MG, Edgar AB, et al. Risk of subsequent primary neoplasms in
survivors of adolescent and young adult cancer (Teenage and Young Adult Cancer Survivor Study): a population-based,
cohort study. Lancet Oncol 2019 Apr;20(4):531-545 [FREE Full text] [doi: 10.1016/S1470-2045(18)30903-3] [Medline:
30797674]

https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.

28.
29.
30.

31.
32.
33.

34.

35.
36.

37.
38.

Verstraete M. Value and limitation of meta-analysis. Pathophysiol Haemost Thromb 2002;32(5-6):278-281 [FREE Full
text] [doi: 10.1159/000073581] [Medline: 13679657]
Koltai K, Walsh C, Jones B, Berkelaar BL. Applying social network analysis to identify the social support needs of adolescent
and young adult cancer patients and survivors. J Adolesc Young Adult Oncol 2018 Apr;7(2):181-186. [doi:
10.1089/jayao.2017.0058] [Medline: 29106316]
Jones EC, Storksdieck M. Recent research on the social network concept and cancer. Curr Opin Support Palliat Care 2019
Sep;13(3):225-237. [doi: 10.1097/SPC.0000000000000442] [Medline: 31246595]
Lee S. Network Analysis Methodology. Seoul: Nonhyung; 2012:370.
Wasserman S, Faust K. Social Network Analysis: Methods and Applications. Cambridge, United Kingdom: Cambridge
University Press; 1994.
Gerlach M, Peixoto TP, Altmann EG. A network approach to topic models. Sci Adv 2018 Jul;4(7):eaaq1360 [FREE Full
text] [doi: 10.1126/sciadv.aaq1360] [Medline: 30035215]
Blei DM, Lafferty JD. Topic Models. In: Text Mining: Classification, Clustering, and Applications. 1st Edition ed. New
York: Chapman and Hall/CRC; 2009.
Blei DM. Probabilistic topic models. Commun ACM 2012 Apr 01;55(4):77-84. [doi: 10.1145/2133806.2133826]
Kwon SY, Bae KR. [A study on the knowledge structure of cancer survivors based on social network analysis]. J Korean
Acad Nurs 2016 Feb;46(1):50-58. [doi: 10.4040/jkan.2016.46.1.50] [Medline: 26963414]
Henneghan A, Wright ML, Bourne G, Sales AC. A cross-sectional exploration of cytokine-symptom networks in breast
cancer survivors using network analysis. Can J Nurs Res 2020 Jun 01:844562120927535. [doi: 10.1177/0844562120927535]
[Medline: 32482100]
Kim K, Lee K. Identification of the knowledge structure of cancer survivors' return to work and quality of life: a text network
analysis. Int J Environ Res Public Health 2020 Dec 14;17(24) [FREE Full text] [doi: 10.3390/ijerph17249368] [Medline:
33327622]
Yang K, Kim J, Chun M, Ahn MS, Chon E, Park J, et al. Factors to improve distress and fatigue in Cancer survivorship;
further understanding through text analysis of interviews by machine learning. BMC Cancer 2021 Jun 27;21(1):741 [FREE
Full text] [doi: 10.1186/s12885-021-08438-8] [Medline: 34176470]
NetMiner semantic network analysis. Cyram Inc, Seongnam. 2018. URL: http://www.netminer.com/aboutus/publications.
do#manual [accessed 2022-01-12]
Jo W, Lee J, Park J, Kim Y. Online information exchange and anxiety spread in the early stage of the novel coronavirus
(COVID-19) outbreak in South Korea: structural topic model and network analysis. J Med Internet Res 2020 Jun
02;22(6):e19455 [FREE Full text] [doi: 10.2196/19455] [Medline: 32463367]
Fortunato S, Hric D. Community detection in networks: a user guide. Phys Rep 2016 Nov;659:1-44 [FREE Full text] [doi:
10.1016/j.physrep.2016.09.002]
Marjerrison S, Hendershot E, Empringham B, Nathan PC. Smoking, binge drinking, and drug use among childhood cancer
survivors: a meta-analysis. Pediatr Blood Cancer 2016 Jul;63(7):1254-1263. [doi: 10.1002/pbc.25943] [Medline: 26999299]
Kilsdonk E, Wendel E, van Dulmen-den Broeder E, van Leeuwen FE, van den Berg MH, Jaspers MW. Participation rates
of childhood cancer survivors to self-administered questionnaires: a systematic review. Eur J Cancer Care (Engl) 2017
Nov;26(6). [doi: 10.1111/ecc.12462] [Medline: 26880318]
Galán S, de la Vega R, Miró J. Needs of adolescents and young adults after cancer treatment: a systematic review. Eur J
Cancer Care (Engl) 2018 Nov;27(6):e12558. [doi: 10.1111/ecc.12558] [Medline: 27507260]
Ismail Y, Hendry J. Support needs of adolescents' post-cancer treatment: a systematic review. Radiography (Lond) 2018
May;24(2):175-183. [doi: 10.1016/j.radi.2017.12.004] [Medline: 29605116]
Janin MM, Ellis SJ, Wakefield CE, Fardell JE. Talking about cancer among adolescent and young adult cancer patients
and survivors: a systematic review. J Adolesc Young Adult Oncol 2018 Oct;7(5):515-524. [doi: 10.1089/jayao.2017.0131]
[Medline: 29851370]
Nicklin E, Velikova G, Hulme C, Lopez R, Glaser A, Kwok-Williams M, et al. Long-term issues and supportive care needs
of adolescent and young adult childhood brain tumour survivors and their caregivers: a systematic review. Psychooncology
2019 Mar;28(3):477-487. [doi: 10.1002/pon.4989] [Medline: 30657618]
Stone DS, Ganz PA, Pavlish C, Robbins WA. Young adult cancer survivors and work: a systematic review. J Cancer Surviv
2017 Dec;11(6):765-781 [FREE Full text] [doi: 10.1007/s11764-017-0614-3] [Medline: 28478587]
Ke Y, Ng T, Chan A. Survivorship care models for breast cancer, colorectal cancer, and adolescent and young adult (AYA)
cancer survivors: a systematic review. Support Care Cancer 2018 Jul;26(7):2125-2141. [doi: 10.1007/s00520-018-4197-y]
[Medline: 29696424]
Girardi F, Allemani C, Coleman MP. Worldwide trends in survival from common childhood brain tumors: a systematic
review. J Glob Oncol 2019 Oct;5:1-25 [FREE Full text] [doi: 10.1200/JGO.19.00140] [Medline: 31682549]
Zabih V, Kahane A, O'Neill NE, Ivers N, Nathan PC. Interventions to improve adherence to surveillance guidelines in
survivors of childhood cancer: a systematic review. J Cancer Surviv 2019 Oct;13(5):713-729. [doi:
10.1007/s11764-019-00790-w] [Medline: 31338733]

https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

Kim et al

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
53.
54.

55.

56.

57.

58.

Pugh G, Gravestock HL, Hough RE, King WM, Wardle J, Fisher A. Health behavior change interventions for teenage and
young adult cancer survivors: a systematic review. J Adolesc Young Adult Oncol 2016 Jun;5(2):91-105. [doi:
10.1089/jayao.2015.0042] [Medline: 26871647]
Mizrahi D, Wakefield CE, Fardell JE, Quinn VF, Lim Q, Clifford BK, et al. Distance-delivered physical activity interventions
for childhood cancer survivors: a systematic review and meta-analysis. Crit Rev Oncol Hematol 2017 Oct;118:27-41. [doi:
10.1016/j.critrevonc.2017.08.008] [Medline: 28917267]
Ladhani S, Empringham B, Wang K, Portwine C, Banfield L, de Souza RJ, et al. Overweight and obesity management
strategies in survivors of paediatric acute lymphoblastic leukaemia: a systematic review protocol. BMJ Open 2018 Jun
22;8(6):e022530 [FREE Full text] [doi: 10.1136/bmjopen-2018-022530] [Medline: 29934396]
Shliakhtsitsava K, Romero SA, Dewald SR, Su HI. Pregnancy and child health outcomes in pediatric and young adult
leukemia and lymphoma survivors: a systematic review. Leuk Lymphoma 2018 Feb;59(2):381-397 [FREE Full text] [doi:
10.1080/10428194.2017.1352097] [Medline: 28728448]
Wang K, Fleming A, Johnston DL, Zelcer SM, Rassekh SR, Ladhani S, et al. Overweight, obesity and adiposity in survivors
of childhood brain tumours: a systematic review and meta-analysis. Clin Obes 2018 Feb;8(1):55-67. [doi: 10.1111/cob.12224]
[Medline: 29024558]
Antwi GO, Jayawardene W, Lohrmann DK, Mueller EL. Physical activity and fitness among pediatric cancer survivors: a
meta-analysis of observational studies. Support Care Cancer 2019 Sep;27(9):3183-3194. [doi: 10.1007/s00520-019-04788-z]
[Medline: 30993451]
Morales JS, Valenzuela PL, Rincón-Castanedo C, Santos-Lozano A, Fiuza-Luces C, Lucia A. Is health status impaired in
childhood cancer survivors? A systematic review and meta-analysis. Crit Rev Oncol Hematol 2019 Oct;142:94-118. [doi:
10.1016/j.critrevonc.2019.07.008] [Medline: 31394434]
Poon LH, Yu C, Peng L, Ewig CL, Zhang H, Li C, et al. Clinical ascertainment of health outcomes in Asian survivors of
childhood cancer: a systematic review. J Cancer Surviv 2019 Jun;13(3):374-396 [FREE Full text] [doi:
10.1007/s11764-019-00759-9] [Medline: 31055708]
Zhi X, Xie M, Zeng Y, Liu J, Cheng AS. Effects of exercise intervention on quality of life in adolescent and young adult
cancer patients and survivors: a meta-analysis. Integr Cancer Ther 2019;18:1534735419895590 [FREE Full text] [doi:
10.1177/1534735419895590] [Medline: 31845599]
Morales JS, Valenzuela PL, Herrera-Olivares AM, Baño-Rodrigo A, Castillo-García A, Rincón-Castanedo C, et al. Exercise
interventions and cardiovascular health in childhood cancer: a meta-analysis. Int J Sports Med 2020 Mar;41(3):141-153.
[doi: 10.1055/a-1073-8104] [Medline: 31935777]
Ramsey WA, Heidelberg RE, Gilbert AM, Heneghan MB, Badawy SM, Alberts NM. eHealth and mHealth interventions
in pediatric cancer: a systematic review of interventions across the cancer continuum. Psychooncology 2020 Jan;29(1):17-37.
[doi: 10.1002/pon.5280] [Medline: 31692183]
Skiba MB, McElfresh JJ, Howe CL, Crane TE, Kopp LM, Jacobs ET, et al. Dietary interventions for adult survivors of
adolescent and young adult cancers: a systematic review and narrative synthesis. J Adolesc Young Adult Oncol 2020
Jun;9(3):315-327. [doi: 10.1089/jayao.2019.0105] [Medline: 31904297]
Chen P, Melissa HM, Li M, Huang I. Health utilities in pediatric cancer patients and survivors: a systematic review and
meta-analysis for clinical implementation. Qual Life Res 2021 Jul 05. [doi: 10.1007/s11136-021-02931-0] [Medline:
34224073]
Wartenberg L, Raber M, Chandra J. Unique features of a web-based nutrition website for childhood cancer populations:
descriptive study. J Med Internet Res 2021 Sep 13;23(9):e24515 [FREE Full text] [doi: 10.2196/24515] [Medline: 34515643]
Schmidt R, Richter D, Sender A, Geue K. Motivations for having children after cancer--a systematic review of the literature.
Eur J Cancer Care (Engl) 2016 Jan;25(1):6-17. [doi: 10.1111/ecc.12276] [Medline: 25545015]
Turner JK, Hutchinson A, Wilson C. Correlates of post-traumatic growth following childhood and adolescent cancer: a
systematic review and meta-analysis. Psychooncology 2018 Apr;27(4):1100-1109. [doi: 10.1002/pon.4577] [Medline:
29096418]
Yang Y, Li W, Wen Y, Wang H, Sun H, Liang W, et al. Fear of cancer recurrence in adolescent and young adult cancer
survivors: a systematic review of the literature. Psychooncology 2019 Apr;28(4):675-686. [doi: 10.1002/pon.5013] [Medline:
30703261]
De R, Zabih V, Kurdyak P, Sutradhar R, Nathan PC, McBride ML, et al. Psychiatric disorders in adolescent and young
adult-onset cancer survivors: a systematic review and meta-analysis. J Adolesc Young Adult Oncol 2020 Feb;9(1):12-22.
[doi: 10.1089/jayao.2019.0097] [Medline: 31674879]
Di Giuseppe G, Thacker N, Schechter T, Pole JD. Anxiety, depression, and mental health-related quality of life in survivors
of pediatric allogeneic hematopoietic stem cell transplantation: a systematic review. Bone Marrow Transplant 2020
Jul;55(7):1240-1254. [doi: 10.1038/s41409-020-0782-z] [Medline: 31980743]
Sharkey CM, Espeleta HC, Traino KA, Roberts CM, Perez MN, Bakula DM, et al. Psychological adjustment outcomes
among pediatric brain tumor survivors: a meta-analysis. Pediatr Blood Cancer 2020 Oct;67(10):e28644. [doi:
10.1002/pbc.28644] [Medline: 32761992]

https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

Kim et al

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
59.

60.

61.

62.

63.
64.

65.
66.

67.

68.

69.

70.

71.
72.

73.

74.

75.

76.

77.

78.

79.

Smith LA, Critoph DJ, Hatcher HM. How can health care professionals communicate effectively with adolescent and young
adults who have completed cancer treatment? A systematic review. J Adolesc Young Adult Oncol 2020 Jun;9(3):328-340.
[doi: 10.1089/jayao.2019.0133] [Medline: 31934804]
Warner EL, Kent EE, Trevino KM, Parsons HM, Zebrack BJ, Kirchhoff AC. Social well-being among adolescents and
young adults with cancer: a systematic review. Cancer 2016 Apr 01;122(7):1029-1037 [FREE Full text] [doi:
10.1002/cncr.29866] [Medline: 26848713]
Schulte F, Russell KB, Cullen P, Embry L, Fay-McClymont T, Johnston D, et al. Systematic review and meta-analysis of
health-related quality of life in pediatric CNS tumor survivors. Pediatr Blood Cancer 2017 Aug;64(8). [doi:
10.1002/pbc.26442] [Medline: 28266804]
Collins DE, Ellis SJ, Janin MM, Wakefield CE, Bussey K, Cohn RJ, et al. A Systematic Review Summarizing the State of
Evidence on Bullying in Childhood Cancer Patients/Survivors [Formula: see text]. J Pediatr Oncol Nurs 2019;36(1):55-68.
[doi: 10.1177/1043454218810136] [Medline: 30406714]
Molcho M, D'Eath M, Alforque Thomas A, Sharp L. Educational attainment of childhood cancer survivors: A systematic
review. Cancer Med 2019 Jun;8(6):3182-3195 [FREE Full text] [doi: 10.1002/cam4.2154] [Medline: 31007000]
Kelada L, Wakefield CE, Silva MC, Signorelli C. Camps for children with cancer and their families: a systematic review
of psychosocial and physical impacts. J Dev Behav Pediatr 2020;41(2):145-156. [doi: 10.1097/DBP.0000000000000728]
[Medline: 31567721]
Saatci D, Thomas A, Botting B, Sutcliffe AG. Educational attainment in childhood cancer survivors: a meta-analysis. Arch
Dis Child 2020 Apr;105(4):339-346. [doi: 10.1136/archdischild-2019-317594] [Medline: 31601570]
Gerstl B, Sullivan E, Chong S, Chia D, Wand H, Anazodo A. Reproductive Outcomes After a Childhood and Adolescent
Young Adult Cancer Diagnosis in Female Cancer Survivors: A Systematic Review and Meta-analysis. J Adolesc Young
Adult Oncol 2018 Nov 16. [doi: 10.1089/jayao.2018.0036] [Medline: 30452301]
Tennyson RE, Griffiths HC. A systematic review of professionals' experiences of discussing fertility issues with adolescents
and young adults with cancer. J Adolesc Young Adult Oncol 2019 Aug;8(4):387-397. [doi: 10.1089/jayao.2018.0146]
[Medline: 30900925]
Bhurosy T, Niu Z, Heckman CJ. Breastfeeding is possible: a systematic review on the feasibility and challenges of
breastfeeding among breast cancer survivors of reproductive age. Ann Surg Oncol 2021 Jul;28(7):3723-3735. [doi:
10.1245/s10434-020-09094-1] [Medline: 32915334]
Jibb LA, Croal L, Wang J, Yuan C, Foster J, Cheung V, et al. Children's Experiences of Cancer Care: A Systematic Review
and Thematic Synthesis of Qualitative Studies. Oncol Nurs Forum 2018 Jul 02;45(4):527-544. [doi: 10.1188/18.ONF.527-544]
[Medline: 29947357]
Teepen JC, de Vroom SL, van Leeuwen FE, Tissing WJ, Kremer LC, Ronckers CM. Risk of subsequent gastrointestinal
cancer among childhood cancer survivors: A systematic review. Cancer Treat Rev 2016 Feb;43:92-103. [doi:
10.1016/j.ctrv.2015.12.002] [Medline: 26827697]
Kurt I, Tanriverdi M. New approaches of oncology rehabilitation in children: technotherapy-systematic literature review.
Neuro-Oncology 2018;20(Suppl 2):i166. [doi: 10.1093/neuonc/noy059.626]
Benetou D, Stergianos E, Geropeppa M, Ntinopoulou E, Tzanni M, Pourtsidis A, et al. Late-onset cardiomyopathy among
survivors of childhood lymphoma treated with anthracyclines: a systematic review. Hellenic J Cardiol 2019;60(3):152-164
[FREE Full text] [doi: 10.1016/j.hjc.2018.09.004] [Medline: 30273645]
Yildiz Kabak V, Calders P, Duger T, Mohammed J, van Breda E. Short and long-term impairments of cardiopulmonary
fitness level in previous childhood cancer cases: a systematic review. Support Care Cancer 2019 Jan;27(1):69-86. [doi:
10.1007/s00520-018-4483-8] [Medline: 30251066]
Leerink JM, Verkleij SJ, Feijen EA, Mavinkurve-Groothuis AM, Pourier MS, Ylänen K, et al. Biomarkers to diagnose
ventricular dysfunction in childhood cancer survivors: a systematic review. Heart 2019 Feb;105(3):210-216. [doi:
10.1136/heartjnl-2018-313634] [Medline: 30158136]
Meijer AJ, Clemens E, Hoetink AE, van Grotel M, van den Heuvel-Eibrink MM. Tinnitus during and after childhood
cancer: a systematic review. Crit Rev Oncol Hematol 2019 Mar;135:1-7. [doi: 10.1016/j.critrevonc.2019.01.004] [Medline:
30819438]
Pelland-Marcotte M, Hwee J, Pole JD, Nathan PC, Sung L. Incidence of infections after therapy completion in children
with acute lymphoblastic leukemia or acute myeloid leukemia: a systematic review of the literature. Leuk Lymphoma 2019
Sep;60(9):2104-2114. [doi: 10.1080/10428194.2019.1573369] [Medline: 30774019]
Rustler V, Däggelmann J, Streckmann F, Bloch W, Baumann FT. Whole-body vibration in children with disabilities
demonstrates therapeutic potentials for pediatric cancer populations: a systematic review. Support Care Cancer 2019
Feb;27(2):395-406. [doi: 10.1007/s00520-018-4506-5] [Medline: 30368670]
Paetow U, Bader P, Chemaitilly W. A systematic approach to the endocrine care of survivors of pediatric hematopoietic
stem cell transplantation. Cancer Metastasis Rev 2020 Mar;39(1):69-78. [doi: 10.1007/s10555-020-09864-z] [Medline:
31980968]
Peng L, Yam PP, Yang LS, Sato S, Li CK, Cheung YT. Neurocognitive impairment in Asian childhood cancer survivors:
a systematic review. Cancer Metastasis Rev 2020 Mar;39(1):27-41. [doi: 10.1007/s10555-020-09857-y] [Medline: 31965433]

https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

Kim et al

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Kim et al

Abbreviations
LDA: latent Dirichlet allocation
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
QOL: quality of life
TF-IDF: term frequency-inverse document frequency

Edited by A Mavragani; submitted 22.07.21; peer-reviewed by B Zhang, C Walsh; comments to author 17.08.21; revised version
received 06.10.21; accepted 08.12.21; published 01.02.22
Please cite as:
Kim HY, Kang KA, Han SJ, Chun J
Web-Based Research Trends on Child and Adolescent Cancer Survivors Over the Last 5 Years: Text Network Analysis and Topic
Modeling Study
J Med Internet Res 2022;24(2):e32309
URL: https://www.jmir.org/2022/2/e32309
doi: 10.2196/32309
PMID:

©Hyun-Yong Kim, Kyung-Ah Kang, Suk-Jung Han, Jiyoung Chun. Originally published in the Journal of Medical Internet
Research (https://www.jmir.org), 01.02.2022. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

https://www.jmir.org/2022/2/e32309

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 2 | e32309 | p. 13
(page number not for citation purposes)

