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Simple Summary: Childhood cancer survivors are currently an understudied population in Colom-
bia and, in general, in South America. Indeed, the attention in this region is still largely on curative
care for childhood cancers, and the group of childhood cancer survivors is not a focus point; there
are no descriptions of the presence of adverse events that may have presented in the short, medium,
or long term in this population This article in an observational, descriptive cross-sectional study
of 122 Colombian childhood survivors who were invited to complete a self-reported study-specific
online questionnaire along with the SF-36 Health Survey. The aim of this study is to describe the
perceived long-term health problems and quality of life among Colombian adults who had cancer in
their childhood or adolescence. This is, therefore, a first step to characterize this population and as an
input for the formulation of long-term follow-up goals.

Abstract: Objectives: To describe the self-reported health problems and quality of life among
adult-aged Colombian childhood and adolescent cancer survivors. Methods: This is a descrip-
tive cross-sectional study with Colombian childhood cancer survivors (CCS) who were diagnosed
before the age of 18, at the moment of study were ≥18 years, and at least 5 years had passed since
diagnosis. Each participant completed a self-reported study-specific online questionnaire along
with the SF-36 Health Survey to assess the prevalence of health problems and current quality of
life (QoL). Data were analyzed using descriptive statistics and independent sample t-tests. Results:
Out of the 122 CCS who participated, 100% reported at least one health problem, mostly gastritis,
headaches, and lack of concentration, followed by obesity and fertility issues. In general, they had
a good perception of their QoL, which was, on average, only diminished in the areas of vitality,
emotional role functioning, and social functioning. Conclusion: Perceived health problems among
the participating Colombian CCS were prevalent; most reported a good self-perceived QoL. This is
the first study on understanding health problems and QoL of CCS treated in Colombia and South
America. It reopens the debate on the need to carry out long-term follow-up in this population among
Colombian society.

Keywords: survivors of childhood cancer; self-reported health problems; quality of life

1. Introduction

The treatment of childhood cancer has been one of the great success stories of modern
oncology [1,2]. Prior to the 1970s, most children or young adults diagnosed with cancer had
little hope of being cured [3]. Since then, cure rates and 5-year survival probabilities have
increased dramatically, reaching 80% in developed countries, especially for leukemias [4–6].
As a result, the number of CCS has grown dramatically. Along with the impressive gains
in survival have come late effects of the cancer and its treatment, affecting the health and
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quality of life (QoL) of some survivors [6]: it is estimated that two thirds of these CCS will
experience a chronic adverse health event [7], leading to considerable morbidity and a risk
of premature death [8]. In industrialized countries, the population of CCS has been studied
for more than 30 years, showing that they have a higher risk of subsequent cancers, cardiac
events, pulmonary conditions, fertility issues, neurocognitive impairment, among others,
leading to a reduced quality of life [7,9,10]. Additionally, several psychological effects have
also been described as potential consequences that CCS can develop, including depression,
anxiety, poor peer relations, post-traumatic stress disorder [11], loneliness, and low school
performance [12–16]. Furthermore, lifestyle choices among this group may be significantly
affected by their cancer experience [16]. Due to this variety of adverse events, follow-up
strategies have been designed for this population in several high-income countries.

In Colombia, childhood cancer represents around 3% of new cancer cases [17]. Al-
though there has been a progressive increase in overall survival of childhood cancer in
Colombia [18], due to the implementation of multimodal therapeutic regimes and health
policies aimed at reducing treatment abandonment [17,19], cancer still represents the sec-
ond highest cause of childhood mortality. Survival differs substantially between regions
of the country, despite having standard therapeutic regimens. Contributing factors to
these differences include the area of residence (urban or rural), administrative barriers to
therapeutic access, distance to reach medical facilities, and family support [20,21].

To our knowledge, no characterization of childhood cancer survivors in Colombia or
in South America has been performed. The attention in South America is still largely on
curative care for childhood cancers, and the group of childhood cancer survivors is not
a focus point; there are no descriptions of the presence of adverse events that may have
presented in the short, medium, or long term in this population [22]. Follow-up strategies
to assess the long-term adverse events in these patients have not yet been addressed
in Colombia. Some other Latin American countries began to implement some of these
follow-up programs for CCS, such as the PINDA program (Programa Infantil Nacional
de Drogas Antineoplásicas), which includes a follow-up program in Chile [23–25] or the
proposal of the follow-up card for CCS in Mexico [26]. The objective of such long-term
follow-up is to facilitate diagnosis in a timely manner, and thus to be able to appropriately
manage late adverse events, reducing the frequency of severe complications [3,27,28].

This cross-sectional study aims to describe the self-reported health problems and QoL
among adult-aged Colombian childhood and adolescent cancer survivors. The results will
serve as a first step in characterizing this population that will support the formulation of
long-term follow-up care goals.

2. Materials and Methods
2.1. Study Design

A descriptive cross-sectional study was used to meet the objective of this study. It was
performed in Colombia between February 2021 and January 2022.

In Colombia, there is no registry of childhood cancer survivors. Therefore, cross-linking
with data from the few population-based cancer registries to identify survivors is chal-
lenging. This is because national ID numbers do not provide contact information and,
additionally, up until recently childhood ID numbers were different from adult ID numbers.
The absence of such a unified identification number in combination with frequent trans-
ferals of patients by their insurance has made long-term follow-up of childhood oncology
patients growing into adults almost impossible.

Therefore, we used different non-probabilistic sampling strategies, such as purposeful
and snow-ball sampling, to identify Colombian CCS: First, there was an active search of
adults with a history of childhood cancer that were contacted by personal contacts of the
author, and by adult and pediatric oncologists—who remain in contact with former patients
as the cancer experience has such a great impact. Secondly, we contacted several cancer
patients’ foundations, who provided lists of CCS who are currently old members of the
foundations. This helped us to reach out to invite CCS from different regions of Colombia.



Cancers 2022, 14, 2999 3 of 14

Recruitment was also undertaken using open invitations on social media platforms
such as Facebook, Instagram, Twitter, and cancer organizations’ web pages, where we
invited Colombian CCS to participate and included the link to the informed consent page
and the questionnaire.

Inclusion criteria were the following: (1) adults (aged ≥ 18 years) with a medical
history of childhood cancer diagnosis, (2) age < 18 years at the time of diagnosis, (3) having
survived at least 5 years since the diagnosis, and (4) agreement to participate through
informed consent. We did not include subjects with a diagnosis of non-malignant tumors
(i.e., Langerhans cell histiocytosis, meningioma, craniopharyngioma, etc.) treated with
radiation and/or chemotherapy, nor subjects who were unable to answer the questionnaire
by themselves. There was one retinoblastoma survivor who was blind who participated: the
researcher met with her, read out loud all of the questions, and completed the questionnaire
according to her answers.

2.2. Measures and Questionnaires

Participants who accepted the invitation to participate were directed to an online plat-
form (in REDCap), where first they received written information followed by an electronic
informed consent form. Upon accepting to participate and signing informed consent, they
were directed to the online questionnaire evaluating socio-demographic characteristics
(age, level of education, marital status, employment status, access to health security ser-
vices, etc.), self-reported cancer medical history, and treatment characteristics. Perceived
health problems were assessed using questions like the ones employed in the Long-Term
Follow-up Study [29], organized by the different systems (cardiovascular, respiratory, neu-
rologic, etc.) (details in annex1). Medical conditions that participants had ever experienced
in their lifetime were assessed with structured questions, such as “Have you ever been
told by a doctor or other health care professional that you have or have had (name of the
condition) for example: “congestive heart failure?””. The answer options were “Yes”, “No”,
“I don´t know” and “If yes, please tell us the age of occurrence”.

The questionnaire also included the SF-36 Health Survey to assess the current QoL of
the Colombian CCS. This instrument has been validated for Colombia [30] and consists of
36 items, covering eight domains of health: functional capacity, physical aspects, bodily
pain, overall health status, vitality, social aspects, emotional aspects, and mental health.
Each question in the SF-36 is given a score that is later translated to a scale from 0 to 100, in
which zero corresponds to the worst health status and 100 to the best [30,31].

Finally, the questionnaire included a few open questions where CCS could express
their opinion on what kind of information or strategy could be available to improve the
care of Colombian CCS.

In all, the questionnaire comprised 381 items, of which 204 dealt with cancer history,
surgeries, and medical conditions by systems, 31 dealt with overall health and other
concerns, and 47 dealt with QoL issues. The instrument is provided as a supplementary
file. The questionnaire was uploaded into the REDCap platform hosted at the San Ignacio
Hospital to systematize the answers and facilitate the dissemination of the study.

2.3. Statistical Analysis

A descriptive analysis was performed. The socio-demographic characteristics of the
participants of the study were described, as well as the percentages of health events accord-
ing to the different systems (cardiovascular, pulmonary, endocrinological, neurological,
ophthalmic, etc.). A descriptive analysis of the SF-36 QoL instrument was also performed.
Descriptive statistics are presented as frequencies, mean values, median values, and per-
centages. Bivariate analysis was performed using Student’s t-test or analysis of variance
(ANOVA) for the comparison of quantitative variable means. To partially overcome the
absence of a control group in this study, published data on QoL using SF-36 coming from
the city of Medellín was used to compare the mean scores of the eight health domains of
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the sample of CCS with those of the general population of this Colombian city [32]. The
statistical analyses were performed using STATA version 17 [33].

2.4. Ethics

All methods and instruments used during this study were revised and approved
by the research and ethics committee of San Ignacio University Hospital of Pontificia
Universidad Javeriana (FM-CIE-0169-21). Participants provided an electronically signed
informed consent before being able to proceed to the questionnaire.

3. Results

Out of 132 questionnaires collected, 122 were valid. Four of the invalid surveys cor-
responded to participants who partially replied to the questionnaire. Three responses
were invalid due to technical difficulties of participants in logging into the REDCap ques-
tionnaire, resulting in multiple attempts in answering the survey, in which case only the
(most) complete attempt was included. Two surveys were filled out by persons who were
diagnosed less than five years prior to the date of participation, and one by a participant
who was still under 18 years of age.

3.1. Study Population

The final study sample consisted of 122 persons (69 women, 52 men, 1 other gender).
The median current age of the participants was 27 years (range: 19–65), most of them
were single (71.3%), had achieved technical education (33.6%), and were currently working
(54.9%) (Table 1). The majority came from Bogota (71.9%) the capital city, from Pereira
(12.6%), and Barranquilla (9%). In total, 24 (19.7%) had children (Table 1).

Table 1. Socio-demographic characteristics of Colombian CCS.

Characteristics Cases n = 122 (%)

Gender

Male 52 (42.6%)
Female 69 (56.6%)
Other 1 (0.8%)

Age (mean–std) 28.6 (8.1)
Age, years

Missing birth date 1 (0.8%)
18–29 77 (62.6%)
30–39 33 (26.8%)
40–49 10 (8.1%)
>50 1 (0.8%)

Marital status

Single 87 (71.3%)
Married 15 (12.3%)

Free union 17 (13.9%)
Separated 2 (1.6%)
Divorced 1 (0.8%)

Level of education

Without formal education 1 (0.8%)
Primary education or below 33 (27.1%)

High school 30 (24.6%)
Technical education 41 (33.6%)

Undergraduate 15 (12.3%)
Postgraduate studies 2 (1.6%)



Cancers 2022, 14, 2999 5 of 14

Table 1. Cont.

Characteristics Cases n = 122 (%)

Current occupation

Work 67 (54.9%)
Student 43 (35.2%)

Stay-at-home parent 5 (4.1%)
Other 7 (5.7%)

Offspring

No 98 (80.3)
Yes 24 (19.7%)

Characteristics Cases n = 122 (%)

Number of children

1 13 (56.2%)
2 9 (39.1%)
3 1 (4.4%)

City

Bogotá 88 (71.9%)
Pereira 15 (12.6%)

Barranquilla 11 (9.0%)
Bucaramanga 5 (4.1%)

Cali 1 (0.8%)
Ibague 1 (0.8%)
Cucuta 1 (0.8%)

Concerning their cancer history, the median age at diagnosis was 9.2 years (range:
0–18), the most common cancer was leukemia (43.4%), followed by Hodgkin lymphoma
(17.2%) and Wilms tumor (10.6%). The rest of the group included cases of osteosarcoma
(4.1%), rhabdomyosarcoma (4.1%), Ewing sarcoma, hepatoblastoma, histiocytosis (1.6%),
and there were two cases of CCS with retinoblastoma. The rest of the group, defined
as “other diagnosis”, included rare malignant disorders, for example, ovarian tumors or
bladder cancer (Table 2). Most were diagnosed 10–20 (36.6%) and 20–30 (37.4%) years ago:
the oldest participant (currently 65 years old) was a lymphoma survivor treated in the
1970s. The vast majority were treated with chemotherapy (97.5%), followed by radiotherapy
(43.4%) and surgery (39.3%).

Table 2. Cancer history characteristics of Colombian CCS.

Cancer History Characteristics Cases
(n = 122)

Cancer History
Characteristics

Cases
(n = 122)

Type of childhood cancer Time since diagnosis

Leukemia 53 (43.4%) 5–10 20 (16.2%)
Hodgkin lymphoma 21 (17.2%) 10–20 45 (36.6%)

Wilms tumor 13 (10.6%) 20–30 46 (37.4%)
Brain tumor 6 (4.9%) >30 11 (8.9%)

Osteosarcoma 5 (4.1%) Hospitalized due to complications Yes 92 (74.2%)
Rhabdomyosarcoma 5 (4.1%) No 32 (25.8%)

Ewing sarcoma 2 (1.6%) Hospitalized in the ICU Yes 51 (41.1%)
Histiocytosis 2 (1.6%) No 62 (50.0%)

Hepatoblastoma 2 (1.6%) DoR* 11 (8.9%)

Retinoblastoma 2 (1.6%) Second neoplasms

Other diagnosis * 12 (9.7%) Yes 13 (10.7%)

Stage No 108 (89.2%)
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Table 2. Cont.

Cancer History Characteristics Cases
(n = 122)

Cancer History
Characteristics

Cases
(n = 122)

Early stage 68 (55.7%) Major sequelae at the present time:

Advanced stage 39 (32.0%) Persistent hair loss Yes 57 (46.0%)
Doesn´t know 15 (12.3%) No 67 (54.0%)

Age of childhood cancer Scarring or disfigurement of the head or
neck region

Yes 17 (13.7%)

Age (mean–DS) 9.2 (4.9) No 107 (86.3%)

0–5 37 (30.3%) Scarring or disfigurement of the chest or
abdomen region

Yes 39 (31.5%)
6–10 34 (27.9%) No 85 (68.6%)

11–15 38 (31.2%) Scarring or disfigurement of the arms or
legs (including an abnormally short arm

or leg)

Yes 23 (18.6%)
16–18 15 (12.3%) No 101 (81.4%)

Length of treatment

1 year 33 (27.1%) Walks with a limp Yes 8 (6.5%)
2 years 41 (33.7%) No 116 (93.6%)

3 years 18 (14.8%) Loss of an arm, leg, finger, or toe Yes 1 (0.8%)
>3 years 30 (24.6%) No 123 (99.2%)

Treatment Loss of an eye Yes 2 (1.6%)

Chemotherapy Yes 119 (97.5%) No 122 (98.4%)

Radiotherapy Yes 53 (43.4%)
Surgery Yes 48 (39.3%)

* DnR: Does not respond.

Regarding major sequelae at the present time, 57 (46%) participants reported having
persistent hair loss, 39 (31.5%) participants had scarring or disfigurement of the chest or
abdomen region, 23 (18.6%) had scarring or disfigurement of the arms or legs (including an
abnormally short arm or leg), and 8 participants (6.5%) walk with a limp. One osteosarcoma
survivor lost her leg, and two retinoblastoma survivors lost an eye, one unilaterally and
the other bilateral, which resulted in complete blindness. Thirteen participants (10.7%)
mentioned having had a second neoplasm (Table 2).

3.2. Participants’ Descriptions of Their Current Health Problems

The results of the descriptive analyses for the reported health problems are summa-
rized in Table 3. Among the most prevalent health problems reported by this sample
of 122 Colombian CCS, 40 (32.8%) mentioned having gastritis, 34 (27.9%) had frequent
headaches, and 23 (18.9%) lack of concentration and memory. Twenty-three survivors
(18.5%) also mentioned having obesity issues and 34 (18.9%) participants mentioned having
difficulties in having children. Most of the reported health problems appeared at around
the age of 20, except the different neurological manifestations which were reported to
appear as of adolescence. A total of 35 (28.7%) participants had been told they may have dif-
ficulties having children, of which 16 already had medical exams (blood tests, ultrasounds,
sperm count).

Concerning the visits to the different medical specialties, 34 (27.9%) had consulted
the cardiologist, 31 (25.4%) a neurologist, 29 (23.8%) a gastroenterologist, and 22 (18.0%) a
pulmonologist. In total, 54 (43.9%) participants had not visited any of these specialists.

Finally, regarding life after cancer, 17 participants mentioned that some of their biggest
concerns included having an adverse event due to treatment and 5 participants mentioned
fear of relapse and being concerned about inheriting the disease to their offspring and other
fertility issues. One participant mentioned that his biggest concern was suffering from
employment discrimination based on his medical history.
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Table 3. Major self-reported health problems by Colombian CCS.

Medical Condition Yes n (%) Age of Occurrence
Median (IQR) Medical Condition Yes n (%) Age of Occurrence

Median (IQR)

Hearing/vision/speech Reproductive system

Hearing loss 5 (4.1%) 17 (16–18) Difficulty having children 36 (29.0%) 15 (13–17)

Deafness in one or
both ears 3 (2.5%) 16 (15–17)

Medical tests to see if you
might have problems

having children
16 (12.9%) 19.5 (16–29.5)

Tinnitus 7 (5.7%) 17 (15–18) Men: low sperm count 4 (7.6%) 21.5 (16–28)
Dizziness or

persistent vertigo 10 (8.1%) 14 (8–19) Currently have
menstrual period 60 (85.7%) 12 (12–13)

Blindness of one or
both eyes 5 (4.0%) 5 (2–15) Cardiovascular system

Cataracts in one or
both eyes 2 (1.6%) 32 (6–58) Arrhythmias 6 (4.9%) 15 (12–20)

Any vision problems in
one or both eyes, even
when wearing glasses?

35 (28.3%) 15 (12–20) Heart failure 4 (3.2%) 14.5 (12–15.5)

Dry eye requiring
lubricating drops 15 (12.1%) 17 (15–25) Hypertension 7 (5.7%) 14 (12–17)

Chewing defect 5 (4.0%) 15 (14.5–18.5) Angina 7 (5.7%) 16 (13–32)

Phonation defect 3 (2.4%) 7 (4–13)
Shortness of breath or

irregular heartbeat
while exercising

14 (11.3%) 15.5 (12–20)

Dental system

Malformations in the
teeth or jaw 17 (13.7%) 14 (8–15) Respiratory system

Decrease in the
production of saliva 2 (1.6%) 18.5 (17–20) Asthma 9 (7.0) 9 (7–12.5)

Skin and annexes Recurrent pneumonia 2 (1.6%) 12

Problems or stains
on nails 15 (12.1%) 13 (7–16) Fibrosis 1 (0.8%) 17

Abundant hair loss 31 (25%) 16 (10–20)

Lack of hair 21 (16.9%) 14.9 (12–20) Digestive system

Urinary system Hepatitis 10 (8.1%) 14 (9–25)

Repeated
kidney infections 6 (4.8%) 14.5 (10–20) Gastritis 42 (33.9%) 18 (14–25)

Kidney stones 7 (5.7%) 19 (16–25) Chronic diarrhea 2 (1.6%) 12.5 (10–15)
Repeated

urinar infections 14 (11.3%) 16 (13–21)

Brain and central nervous system

Endocrine system Frequent headaches 35 (28.2%) 15 (13–18)

Obesity 23 (18.5%) 19 (14–23) Seizures 10 (8.2%) 12.5 (13–18)
Diabetes 3 (2.5%) 26 (2–61) Balance problems 8 (6.5%) 5.5 (11.5–18)

Dyslipidemia 5 (4.0%) 27.4 (20–40) Lack of concentration
and memory 24 (19.4%) 15 (12–18)

Taking growth hormone 8 (6.5%) 12 (10–18) Medical visits

Osteoporosis 3 (2.5%) 15 (11–30) Visit neurologist 31 (25.4%) 15 (12–18)
Visit to cardiologist 33 (27.1%) 18.4 (13–20)
Visit pulmonologist 23 (18.6%) 16.5 (9–19)

Visit gastroenterologist 30 (24.2%) 11.4 (10–27)

3.3. Participants’ Descriptions of Their Quality of Life

A total of 118 participants answered the SF-36 Health Survey questionnaire, the results
of which are shown in Table 4. The scores obtained from the eight domains of the SF-36
revealed that both the physical functioning and physical role functioning had the highest
health-related QoL scores. Bodily pain, general health, social functioning, and emotional
role functioning were at the mid-point of the scores (around 72). The most affected domains
were vitality and mental health (61.5 and 67, respectively). When comparing leukemia
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CCS with solid tumors CCS, the latter had lower values in the dimensions of physical
functioning, bodily pain, general health, social functioning, emotional role functioning, and
mental health.

Table 4. Description of quality of life based on SF-36 questionnaire according to cancer type.

QoL Dimension Sample of Colombian CCS (n = 118)
Leukemia Lymphoma Solid Tumors

(n = 52) (n = 21) (n = 19)

Item Mean (DS) Mean (DS) Mean (DS) Mean (DS)

Physical functioning 92.1 (13.5) 93.1 (11.7) 95.5 (8.2) 82.6 (21.7)

Physical role functioning 88.1 (27.9) 86.5 (30.3) 90.5 (24.3) 90.8 (23.9)

Bodily pain 75.9 (19.5) 76.5 (18.9) 77.2 (17.1) 73.6 (21.8)

General health 73.1 (19.6) 76.5 (18.6) 65.6 (18.7) 68.2 (19.8)

Vitality 61.5 (17.9) 60.8 (19.1) 60.9 (18.1) 61.6 (16.9)

Social functioning 72.3 (24.3) 73.3 (24.0) 75.5 (20.3) 69.7 (24.8)

Emotional role functioning 70.3 (38.4) 67.9 (41.2) 82.5 (29.1) 64.9 (39.2)

Mental health 67.0 (18.3) 67 (20.8) 67.2 (16.4) 62.7 (15.4)

Comparing participant´s QoL with Medellín´s general population for the same sex,
it is observed that Colombian CCS obtained a lower score on the dimensions of vitality,
social functioning, and emotional role functioning. This difference was significant in the
dimension of social role functioning. The general population had a lower score on the
dimensions of physical functioning, physical role functioning, bodily pain, and mental
health (Table 5).

Table 5. Mean scores of the scales of the SF-36 questionnaire according to sex: comparison with the
general population of Medellín.

QoL Dimension Sample of Colombian CCS
(n = 118)

General Population Medellín *
(n = 574) p-Value **

Item Mean (DS) Mean (DS)

Physical functioning 92.1 (13.5) 84.1 (24.1) <0.001

Physical role functioning 88.1 (27.9) 77.4 (31.4) <0.001

Bodily pain 75.9 (19.5) 74.7 (29.4) 0.58

General health 73.1 (19.6) 64.2 (22.1) <0.001

Vitality 61.5 (17.9) 65.6 (18.1) 0.025

Social functioning 72.3 (24.3) 82.4 (23.1) <0.001

Emotional role functioning 70.3 (38.4) 73.8 (33.2) 0.36

Mental health 67.0 (18.3) 65.7 (19.2) 0.49

* Data from Medellín taken from: García G HI, Vera G CY, Lugo A LH. Health-related quality of life (QoL) in
Medellín and its metropolitan area, with the implementation of the SF-36. Revista Facultad Nacional de Salud
Pública. 2013; 32(1): 26–39. Age range: 20–79 years old. ** p-values correspond to Student´s t-test for comparison
of quantitative variable means.

3.4. Participants’ Proposal for Improving Colombian CCS Care

When asking participants about the actions that can be undertaken to improve Colom-
bian CCS care in the open questions, the following aspects were highlighted: (1) Receiving
information on the potential late adverse events and warning signs, as well as a copy of
the medical history at the end of treatment; (2) Having national and unified guidelines on
childhood cancer survivors follow-up; (3) Creating an App with virtual information on
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post-cancer treatment care issues; (4) Receiving psychological support in the process of
“getting back to normal life”; (5) Receiving fertility support; (6) Education in self-care and
healthy lifestyle habits.

4. Discussion

This study presents data on the prevalence of self-reported health problems and QoL
in a sample of Colombian CCS. This prevalence cannot be considered representative due to
the sampling method. The majority of survivors mentioned at least one health problem. The
most prevalent ones were gastritis, frequent headaches, and a lack of concentration—the
latter mostly reported by many brain cancer and leukemia CCS. Several studies conducted
in the United States and in Europe have described the neurocognitive problems in these
survivors. These complaints are thought to be due to the brain´s vulnerability to the
neurotoxicity of the therapies used to treat these types of cancer: cranial radiotherapy,
chemotherapy, and surgery [34–36]. The other most prevalent conditions were related to
being overweight or obese, another common finding among CCS reported in several large
CCS cohort studies, where long-term survivors or acute lymphoblastic leukemia (ALL)
and those who received abdominal radiotherapy were at the highest risk of obesity and
other cardiometabolic conditions [37–41]. Additionally, Colombian CCS from this study
mentioned difficulties regarding having children and being worried about vulnerability to
cancer in their offspring. Several other studies also indicate that CCS worry about their
reproductive capacity and/or the health of offspring [42]. This is particularly relevant for
CCS who received treatment during adolescence and are now thinking about having chil-
dren. Indeed, the exposure of high-dose alkylating chemotherapy and abdominal/pelvic
radiotherapy adversely affects gonadal function in CCS [42–45]. A study carried out in The
Netherlands that evaluated educational achievement, employment status, living situation,
marital status, and offspring in a large sample of young adult CCS compared with a con-
trol group, revealed that both female and male survivors reported worrying significantly
more about their fertility than their peers and they also worry often about the health of
their future children. They also wonder if they could pass on their cancer genetically to
their children [46]. Interestingly, the age of occurrence of the different self-reported health
problems among Colombian CCS is quite young compared to other cohort studies. In
our study, the median age of occurrence of the different health problems is during late
adolescence/early adulthood, while in other CCS cohorts, the age of occurrence is 15 to
20 years after the cancer treatment (around 30–40 years old) [47,48]. This raises a crucial
aspect as to the importance of starting surveillance of this population as soon as possible
after medical treatment.

In general, the CCS participating in our study reported a good self-perceived QoL.
Compared to the general population, Colombian CCS had significantly lower values only
for the dimension of emotional role functioning, but higher significant values for the
dimensions of physical functioning, physical role functioning, bodily pain, and mental
health. This finding confirms that the QoL is not worse than that of the general population,
yet differs from some studies using the SF-36 that have found health-related QoL among
CCS to be comparable to that of the general population [49]. For example, a study with
Greek CCS reported that survivors’ scores on most subscales of the SF-36 were similar
to those of controls, despite some difficulties in their daily activities [50]. Additionally,
evidence from the Swiss Childhood Cancer Survivor Study showed that ALL survivors
reported a good health-related QoL compared to the general population [51]. In our study,
43% of the sample were survivors of childhood leukemia, implying an expectation of a
reasonably good QoL after treatment. However, there is also a large amount of research with
the SF-36 in CCS where most of CCS experience worse QoL than the general population
in almost all domains [52–55]. According to van Erp et al, there are several reasons that
can explain these conflicting results: 1. The differences in the survivor groups that are
included, such as diagnosis or time of follow-up; 2. The use of different reference groups
to make these comparisons (siblings, healthy peers, or the general population) [56]. As
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our study did not include a control population and there is no Colombian study providing
normative or “average population” SF-36 values, we used as a comparison group data
collected in Medellín, a large Colombian city, which is unfortunately not representative of
the Colombian general population.

4.1. Strengths and Limitations

To our knowledge, this is the first study to explore long-term health problems and
QoL in Colombian CCS as a first attempt in characterizing this population. Thanks to
the different sampling strategies, we were able to reach CCS in several cities around the
country and not only in the capital city. The help of patient foundations and use of social
networking sites helped to recruit hard-to-reach participants as CCS. We were able to
identify CCS with a variety of cancer diagnosis, ages (ranging between 19 and 65 years)
and prolonged times since diagnosis, allowing us to capture self-reported health problems
and QoL that may be different in those patients treated in different time periods.

The main limitations include the lack of a sampling frame, limiting generalizability,
and the lack of a control group. The lack of sampling frame and the use of purposeful
sampling may have created selection bias. Indeed, some of the survivors who participated
in this study are still linked to their oncologist or the cancer foundation they were part of;
thus, the sample may reflect more ongoing health problems. This inhibits us from making
statements regarding the representativeness of our respondents to the whole population
of CCS in Colombia. There was, however, no other way to identify hard-to-reach and
hidden populations of adults with a history of childhood cancer currently integrated in
the community [57,58]. The lack of a control group implies an absence of frequency of
our outcomes in a non-cancer population, preventing direct comparisons with survivors.
Other limitations are inherent to the cross-sectional and descriptive nature of our study
and the use of self-reported questionnaires. However, several studies have used self-
reported questionnaires to assess the presence of late effects and health-related QoL among
lymphoma CCS [59]. Furthermore, a study conducted among CCS in Korea using a self-
reported questionnaire revealed that perceived health problems were prevalent among
CCS and were significant in assessing physical and mental functioning [60]. Finally, we
recognize that the study findings do not mention intensity of health problems and may fail
to capture all possible health problems, as we listed the most relevant ones.

4.2. Implications

Although our findings mainly rely on self-reported measures, this pioneer study
on adult survivors of childhood cancer adds knowledge on characterizing the current
health status and perceived QoL in this unstudied population in Colombia. The presence
of current health problems and a perceived QoL diminished in the areas of vitality and
emotional role functioning is a start in supporting the need of establishing follow-up
strategies for this population in this country. Currently, most high-income countries have
guidelines for childhood cancer survivorship care [27,61–64]. In Colombia, follow-up care
for cancer survivors is starting to be implemented among adult cancer survivors, but
there is still a long way to go for implementing these strategies among CCS [65]. For the
survivors of childhood cancer of this study, life after cancer also brings its challenges and
concerns, such as the perceived risk of developing an adverse event after treatment, having
a relapse, and concerns related to fertility. These concerns can also extend to the social
sphere with feelings of employment discrimination due to medical history, among others,
which sometimes leads to hiding or not mentioning this event. Understanding the impact
of perceived health problems and QoL in Colombian adult survivors of childhood cancer,
can positively impact in improving the current medical attention of CCS. Additionally,
it will allow for the planning of a better transition to the after cancer and “returning to
normal life” phase, considering not only their physical needs, but also their mental and
psychological ones.
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5. Conclusions

In this study, self-reported health problems among Colombian CCS were prevalent
and although they reported a good perception of their QoL, this study is unique in adding
knowledge in understanding CCS treated in Colombia. It reopens the debate on the need
to carry out long-term follow-up in this population among Colombian society.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/cancers14122999/s1, Supplemental file: The instrument mentioned
in Section 2.2

Author Contributions: N.G.-C. and E.d.V. devised the project, the main conceptual ideas, and design
of the study. N.G.-C. was responsible for data collection and descriptive data analysis. Both were
responsible for the interpretation of results. N.G.-C. wrote the manuscript and E.d.V. did critical
editing of the document and provided suggestions. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors. Publication costs were paid by the Pontificia Universidad Javeriana.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Faculty of Medicine - Research and Ethics Committee of
the Pontificia Universidad Javeriana, Bogota on 17 February 2021 [FM-CIE-0169-21]. All methods
were carried out in accordance with relevant guidelines and regulations. Written informed consent
was obtained from all subjects involved in the study.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset on which the study is based and the analysis code are
available on request. The dataset is in Spanish.

Acknowledgments: The authors thank pediatric oncologists Carolina Guzmán and Oscar Ramírez
for reviewing and refining the questionnaire that was used in this study. The authors would also
like to show their gratitude to pediatric oncologists Agustin Contreras, Leila Martínez, and Javier
Godoy for sharing the contact they provided of former patients who are now adult childhood cancer
survivors. The authors are also immensely grateful to the cancer patients´ organizations for their
contribution in identifying adult childhood cancer survivors, Fundación Milagro de Vida, Fundación
Sanar, and Fundación María José.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Skinner, R.; Wallace, W.H.; Levitt, G.A. Long-term follow-up of people who have survived cancer during childhood. Lancet Oncol.

2006, 7, 489–498. [CrossRef]
2. Marina, N. Long-term survivors of childhood cancer. Pediatric Clin. N. Am. 1997, 44, 1021–1041. [CrossRef]
3. Hewitt, M.; Weiner, S.; Simone, J. (Eds.) Childhood Cancer Survivorship: Improving Care and Quality of Life; National Academy of

Sciences: Washington, DC, USA, 2003.
4. Gatta, G.; Zigon, G.; Capocaccia, R.; Coebergh, J.; Desandes, E.; Kaatsch, P. Survival of European children and young adults with

cancer diagnosed 1995–2002. Eur. J. Cancer 2009, 45, 992–1005. [CrossRef] [PubMed]
5. Winther, J.F.; Kenborg, L.; Byrne, J.; Hjorth, L.; Kaatsch, P.; Kremer, L.C.; Kuehni, C.E.; Auquier, P.; Michel, G.; de Vathaire, F.; et al.

Childhood cancer survivor cohorts in Europe. Acta Oncol. 2015, 54, 655–668. [CrossRef]
6. Oeffinger, K.; CNathan, P.; Kremer, L.C.M. Challenges After Curative Treatment for Childhood Cancer and Long-Term Follow up

of Survivors. Pediatric Clin. N. Am. 2008, 55, 251–273. [CrossRef]
7. Robison, L.L.; Hudson, M.M. Survivors of childhood and adolescent cancer: Life-long risks and responsibilities. Nat. Rev. Cancer

2014, 14, 61–70. [CrossRef]
8. Bhakta, N.; Liu, Q.; Ness, K.K.; Baassiri, M.; Eissa, H.; Yeo, F.; Chemaitilly, W.; Ehrhardt, M.; Bass, J.; Bishop, M.W.; et al. The

cumulative burden of surviving childhood cancer: An initial report from the St Jude Lifetime Cohort Study (SJLIFE). Lancet 2017,
390, 2569–2582. [CrossRef]

9. Landier, W.; Skinner, R.; Wallace, W.H.; Hjorth, L.; Mulder, R.L.; Wong, F.L.; Yasui, Y.; Bhakta, N.; Constine, L.S.; Bhatia, S.; et al.
Surveillance for Late Effects in Childhood Cancer Survivors. J. Clin. Oncol. 2018, 36, 2216–2222. [CrossRef]

https://www.mdpi.com/article/10.3390/cancers14122999/s1
https://www.mdpi.com/article/10.3390/cancers14122999/s1
http://doi.org/10.1016/S1470-2045(06)70724-0
http://doi.org/10.1016/S0031-3955(05)70543-5
http://doi.org/10.1016/j.ejca.2008.11.042
http://www.ncbi.nlm.nih.gov/pubmed/19231160
http://doi.org/10.3109/0284186X.2015.1008648
http://doi.org/10.1016/j.pcl.2007.10.009
http://doi.org/10.1038/nrc3634
http://doi.org/10.1016/S0140-6736(17)31610-0
http://doi.org/10.1200/JCO.2017.77.0180


Cancers 2022, 14, 2999 12 of 14

10. Armstrong, G.T.; Liu, W.; Leisenring, W.; Yasui, Y.; Hammond, S.; Bhatia, S.; Neglia, J.P.; Stovall, M.; Srivastava, D.; Robison, L.L.
Occurrence of multiple subsequent neoplasms in long-term survivors of childhood cancer: A report from the childhood cancer
survivor study. J. Clin. Oncol. 2011, 29, 3056–3064. [CrossRef]

11. Oeffinger, K.C.; Mertens, A.C.; Sklar, C.A.; Kawashima, T.; Hudson, M.M.; Meadows, A.T.; Friedman, D.L.; Marina, N.; Hobbie,
W.; Kadan-Lottick, N.S.; et al. Chronic health conditions in adult survivors of childhood cancer. N. Engl. J. Med. 2006, 355,
1572–1582. [CrossRef]

12. Stuber, M.L.; Meeske, K.A.; Krull, K.R.; Leisenring, W.; Stratton, K.; Kazak, A.E.; Huber, M.; Zebrack, B.; Uijtdehaage, S.H.;
Mertens, A.C.; et al. Prevalence and predictors of posttraumatic stress disorder in adult survivors of childhood cancer. Pediatrics
2010, 125, e1124–e1134. [CrossRef] [PubMed]

13. Bitsko, M.J.; Cohen, D.; Dillon, R.; Harvey, J.; Krull, K.; Klosky, J.L. Psychosocial Late Effects in Pediatric Cancer Survivors:
A Report From the Children’s Oncology Group. Pediatr. Blood Cancer 2016, 63, 337–343. [CrossRef] [PubMed]

14. Wakefield, C.E.; McLoone, J.; Goodenough, B.; Lenthen, K.; Cairns, D.R.; Cohn, R.J. The psychosocial impact of completing
childhood cancer treatment: A systematic review of the literature. J. Pediatr. Psychol. 2010, 35, 262–274. [CrossRef] [PubMed]

15. Tremolada, M.; Taverna, L.; Bonichini, S.; Basso, G.; Pillon, M. Self-Esteem and Academic Difficulties in Preadolescents and
Adolescents Healed from Paediatric Leukaemia. Cancers 2017, 9, 55. [CrossRef] [PubMed]

16. Howard, A.F.; Tan de Bibiana, J.; Smillie, K.; Goddard, K.; Pritchard, S.; Olson, R.; Kazanjian, A. Trajectories of social isolation in
adult survivors of childhood cancer. J. Cancer Surviv. 2014, 8, 80–93. [CrossRef]

17. Bravo, L.; García, L.; Collazos, P.; Aristizabal, P.; Ramirez, O. Epidemiología descriptiva de cáncer infantil en Cali, Colombia
1977–2011. Colomb. Med. 2013, 44, 155–164. [CrossRef]

18. Ministerio de Salud y de Protección Social; Instituto Nacional de Cancerología. Plan Decenal Para el Control del Cáncer en Colombia;
Buenos y Creativos: Bogotá, Colombia, 2012.

19. Allemani, C.; Weir, H.K.; Carreira, H.; Harewood, R.; Spika, D.; Wang, X.S.; Bannon, F.; Ahn, J.V.; Johnson, C.J.;
Bonaventure, A.; et al. Global surveillance of cancer survival 1995–2009: Analysis of individual data for 25,676,887 patients from
279 population-based registries in 67 countries (CONCORD-2). Lancet 2015, 385, 977–1010. [CrossRef]

20. Piñeros Petersen, M. El abandono del tratamiento en los niños con cáncer: Un reto para todos. Rev. Colomb. Cancerol. 2011, 15, 3–4.
[CrossRef]

21. Ramirez, O.; Aristizabal, P.; Zaidi, A.; Gagnepain-Lacheteau, A.; Ribeiro, R.C.; Bravo, L.E. Childhood cancer survival disparities
in a universalized health system in Cali, Colombia. Pediatric Hematol. Oncol. J. 2018, 3, 79–87. [CrossRef]

22. Uribe Parra, D.; Pulido Martínez, D.C.; De Vries, E. Access to diagnostic facilities in children with cancer in Colombia: Spotting
opportunity and distance from a sample. Cancer Epidemiol. 2020, 64, 101645. [CrossRef]

23. Guzman, C.P.; Cordoba, M.A.; Godoy, N.; Castaño, A.; Ribeiro, K.B.; Moreno, F.; de Vries, E. Childhood cancer in Latin America:
From detection to palliative care and survivorship. Cancer Epidemiol. 2020, 71, 101837. [CrossRef] [PubMed]

24. Becker, A. Pronóstico de vida y secuelas del tratamiento del cáncer en los niños. Rev. Chil. De Pediatría 2003, 74, 520–523.
[CrossRef]

25. PINDA. Seguimiento en Sobrevivientes de Cáncer Infantil. Available online: https://www.pindachile.cl/seguimiento/ (accessed
on 28 January 2022).

26. Vidal, M. Cédula de Seguimiento de Sobrevivientes de Cáncer Infantil Para México: Hacia una Medicina Preventiva. Available
online: https://espanol.medscape.com/verarticulo/5904200#vp_2 (accessed on 22 January 2022).

27. Bhatia, S.; Meadows, A.T. Long-term follow-up of childhood cancer survivors: Future directions for clinical care and research.
Pediatr. Blood Cancer 2006, 46, 143–148. [CrossRef] [PubMed]

28. Institute of Medicine; National Research Council. From Cancer Patient to Cancer Survivor: Lost in Transition; The National Academies
Press: Washington, DC, USA, 2006; p. 534.

29. Saint Jude Children´s Research Hospital. Long-Term Follow-Up Study Baseline Questionnaire. Available online:
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.html?pdfurl=https%3A%2F%2Fccss.stjude.org%2Fcontent%
2Fdam%2Fen_US%2Fshared%2Fccss%2Fdocuments%2Fsurvey%2Fsurvey-baseline-exp.pdf&chunk=true (accessed on 18
January 2022).

30. Lugo, L.H.; García, H.I.; Gómez-Restrepo, C. Reliability of SF-36 quality of life in health questionnaire in Medellín, Colombia. Rev.
Fac. Nac. De Salud Pública 2006, 24, 37–50.

31. Gusmão, J.L.; Mion, D.; Pierin, A.M. Health-related quality of life and blood pressure control in hypertensive patients with and
without complications. Clinics 2009, 64, 619–628. [CrossRef]

32. Wang, R.; Wu, C.; Zhao, Y.; Yan, X.; Ma, X.; Wu, M.; Liu, W.; Gu, Z.; Zhao, J.; He, J. Health-related quality of life (QOL) in Medellín
and its metropolitan area, with the implementation of the SF-36. Rev. Fac. Nac. De Salud Pública 2013, 32, 26–39.

33. Stata Statistical Software Release 17; StataCorp LLC: College Station, TX, USA, 2021.
34. Moore, B.D. Neurocognitive outcomes in survivors of childhood cancer. J. Pediatr. Psychol. 2005, 30, 51–63. [CrossRef]
35. Wengenroth, L.; Rueegg, C.S.; Michel, G.; Gianinazzi, M.E.; Essig, S.; von der Weid, N.X.; Grotzer, M.; Kuehni, C.E. Concentration,

working speed and memory: Cognitive problems in young childhood cancer survivors and their siblings. Pediatr. Blood Cancer
2015, 62, 875–882. [CrossRef]

http://doi.org/10.1200/JCO.2011.34.6585
http://doi.org/10.1056/NEJMsa060185
http://doi.org/10.1542/peds.2009-2308
http://www.ncbi.nlm.nih.gov/pubmed/20435702
http://doi.org/10.1002/pbc.25773
http://www.ncbi.nlm.nih.gov/pubmed/26488337
http://doi.org/10.1093/jpepsy/jsp056
http://www.ncbi.nlm.nih.gov/pubmed/19578137
http://doi.org/10.3390/cancers9060055
http://www.ncbi.nlm.nih.gov/pubmed/28538707
http://doi.org/10.1007/s11764-013-0321-7
http://doi.org/10.25100/cm.v44i3.1243
http://doi.org/10.1016/S0140-6736(14)62038-9
http://doi.org/10.1016/S0123-9015(11)70074-9
http://doi.org/10.1016/j.phoj.2019.01.001
http://doi.org/10.1016/j.canep.2019.101645
http://doi.org/10.1016/j.canep.2020.101837
http://www.ncbi.nlm.nih.gov/pubmed/33121936
http://doi.org/10.4067/S0370-41062003000500011
https://www.pindachile.cl/seguimiento/
https://espanol.medscape.com/verarticulo/5904200#vp_2
http://doi.org/10.1002/pbc.20613
http://www.ncbi.nlm.nih.gov/pubmed/16317758
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.html?pdfurl=https%3A%2F%2Fccss.stjude.org%2Fcontent%2Fdam%2Fen_US%2Fshared%2Fccss%2Fdocuments%2Fsurvey%2Fsurvey-baseline-exp.pdf&chunk=true
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.html?pdfurl=https%3A%2F%2Fccss.stjude.org%2Fcontent%2Fdam%2Fen_US%2Fshared%2Fccss%2Fdocuments%2Fsurvey%2Fsurvey-baseline-exp.pdf&chunk=true
http://doi.org/10.1590/S1807-59322009000700003
http://doi.org/10.1093/jpepsy/jsi016
http://doi.org/10.1002/pbc.25396


Cancers 2022, 14, 2999 13 of 14

36. van der Plas, E.; Nieman, B.J.; Butcher, D.T.; Hitzler, J.K.; Weksberg, R.; Ito, S.; Schachar, R. Neurocognitive Late Effects of
Chemotherapy in Survivors of Acute Lymphoblastic Leukemia: Focus on Methotrexate. J. Can. Acad. Child Adolesc. Psychiatry
2015, 24, 25–32.

37. von der Weid, N. Late effects in long-term survivors of ALL in childhood: Experiences from the SPOG late effects study. Swiss
Med. Wkly. 2001, 131, 180–187.

38. Zhang, F.F.; Parsons, S.K. Obesity in Childhood Cancer Survivors: Call for Early Weight Management. Adv. Nutr. 2015, 6, 611–619.
[CrossRef] [PubMed]

39. Hudson, M.M.; Ness, K.K.; Gurney, J.G.; Mulrooney, D.A.; Chemaitilly, W.; Krull, K.R.; Green, D.M.; Armstrong, G.T.;
Nottage, K.A.; Jones, K.E.; et al. Clinical ascertainment of health outcomes among adults treated for childhood cancer. JAMA
2013, 309, 2371–2381. [CrossRef] [PubMed]

40. Smith, W.A.; Li, C.; Nottage, K.A.; Mulrooney, D.A.; Armstrong, G.T.; Lanctot, J.Q.; Chemaitilly, W.; Laver, J.H.; Srivastava, D.K.;
Robison, L.L.; et al. Lifestyle and metabolic syndrome in adult survivors of childhood cancer: A report from the St. Jude Lifetime
Cohort Study. Cancer 2014, 120, 2742–2750. [CrossRef]

41. Belle, F.N.; Weiss, A.; Schindler, M.; Goutaki, M.; Bochud, M.; Zimmermann, K.; von der Weid, N.; Ammann, R.A.; Kuehni, C.E.
Overweight in childhood cancer survivors: The Swiss Childhood Cancer Survivor Study. Am. J. Clin. Nutr. 2018, 107, 3–11.
[CrossRef] [PubMed]

42. Zebrack, B.J.; Casillas, J.; Nohr, L.; Adams, H.; Zeltzer, L.K. Fertility issues for young adult survivors of childhood cancer.
Psychooncology 2004, 13, 689–699. [CrossRef]

43. van Dorp, W.; Haupt, R.; Anderson, R.A.; Mulder, R.L.; van den Heuvel-Eibrink, M.M.; van Dulmen-den Broeder, E.; Su, H.I.;
Winther, J.F.; Hudson, M.M.; Levine, J.M.; et al. Reproductive Function and Outcomes in Female Survivors of Childhood,
Adolescent, and Young Adult Cancer: A Review. J. Clin. Oncol. 2018, 36, 2169–2180. [CrossRef]

44. Meirow, D.; Biederman, H.; Anderson, R.A.; Wallace, W.H. Toxicity of chemotherapy and radiation on female reproduction. Clin.
Obstet. Gynecol. 2010, 53, 727–739. [CrossRef]

45. Wo, J.Y.; Viswanathan, A.N. Impact of radiotherapy on fertility, pregnancy, and neonatal outcomes in female cancer patients. Int.
J. Radiat. Oncol. Biol. Phys. 2009, 73, 1304–1312. [CrossRef]

46. Langeveld, N.E.; Ubbink, M.C.; Last, B.F.; Grootenhuis, M.A.; Voûte, P.A.; De Haan, R.J. Educational achievement, employment
and living situation in long-term young adult survivors of childhood cancer in The Netherlands. Psychooncology 2003, 12, 213–225.
[CrossRef]

47. Bhatt, N.S.; Baassiri, M.J.; Liu, W.; Bhakta, N.; Chemaitilly, W.; Ehrhardt, M.J.; Inaba, H.; Krull, K.; Ness, K.K.; Rubnitz, J.E.; et al.
Late outcomes in survivors of childhood acute myeloid leukemia: A report from the St. Jude Lifetime Cohort Study. Leukemia
2021, 35, 2258–2273. [CrossRef]

48. Norsker, F.N.; Pedersen, C.; Armstrong, G.T.; Robison, L.L.; McBride, M.L.; Hawkins, M.; Kuehni, C.E.; de Vathaire, F.; Berbis, J.;
Kremer, L.C.; et al. Late Effects in Childhood Cancer Survivors: Early Studies, Survivor Cohorts, and Significant Contributions to
the Field of Late Effects. Pediatric Clin. N. Am. 2020, 67, 1033–1049. [CrossRef] [PubMed]

49. Mört, S.; Salanterä, S.; Matomäki, J.; Salmi, T.T.; Lähteenmäki, P.M. Cancer related factors do not explain the quality of life scores
for childhood cancer survivors analysed with two different generic HRQL instruments. Cancer Epidemiol. 2011, 35, 202–210.
[CrossRef] [PubMed]

50. Servitzoglou, M.; Papadatou, D.; Tsiantis, I.; Vasilatou-Kosmidis, H. Quality of life of adolescent and young adult survivors of
childhood cancer. J. Pediatric Nurs. 2009, 24, 415–422. [CrossRef] [PubMed]

51. Essig, S.; von der Weid, N.X.; Strippoli, M.P.; Rebholz, C.E.; Michel, G.; Rueegg, C.S.; Niggli, F.K.; Kuehni, C.E. Health-related
quality of life in long-term survivors of relapsed childhood acute lymphoblastic leukemia. PLoS ONE 2012, 7, e38015. [CrossRef]

52. Maunsell, E.; Pogany, L.; Barrera, M.; Shaw, A.K.; Speechley, K.N. Quality of life among long-term adolescent and adult survivors
of childhood cancer. J. Clin. Oncol. 2006, 24, 2527–2535. [CrossRef]

53. Huang, I.C.; Brinkman, T.M.; Armstrong, G.T.; Leisenring, W.; Robison, L.L.; Krull, K.R. Emotional distress impacts quality of life
evaluation: A report from the Childhood Cancer Survivor Study. J. Cancer Surviv. 2017, 11, 309–319. [CrossRef]

54. Rueegg, C.S.; Gianinazzi, M.E.; Rischewski, J.; Beck Popovic, M.; von der Weid, N.X.; Michel, G.; Kuehni, C.E. Health-related
quality of life in survivors of childhood cancer: The role of chronic health problems. J. Cancer Surviv. 2013, 7, 511–522. [CrossRef]

55. Kanellopoulos, A.; Hamre, H.M.; Dahl, A.A.; Fosså, S.D.; Ruud, E. Factors associated with poor quality of life in survivors of
childhood acute lymphoblastic leukemia and lymphoma. Pediatric Blood Cancer 2013, 60, 849–855. [CrossRef]

56. van Erp, L.M.E.; Maurice-Stam, H.; Kremer, L.C.M.; Tissing, W.J.E.; van der Pal, H.J.H.; de Vries, A.C.H.; van den Heuvel-
Eibrink, M.M.; Versluys, B.A.B.; Loonen, J.J.; Bresters, D.; et al. Health-related quality of life in Dutch adult survivors of childhood
cancer: A nation-wide cohort study. Eur. J. Cancer 2021, 152, 204–214. [CrossRef]

57. Hulbert-Williams, N.J.; Pendrous, R.; Hulbert-Williams, L.; Swash, B. Recruiting cancer survivors into research studies using
online methods: A secondary analysis from an international cancer survivorship cohort study. Ecancermedicalscience 2019, 13, 990.
[CrossRef]

58. Tercyak, K.P.; Donze, J.R.; Prahlad, S.; Mosher, R.B.; Shad, A.T. Identifying, recruiting, and enrolling adolescent survivors of
childhood cancer into a randomized controlled trial of health promotion: Preliminary experiences in the Survivor Health and
Resilience Education (SHARE) Program. J. Pediatric Psychol. 2006, 31, 252–261. [CrossRef] [PubMed]

http://doi.org/10.3945/an.115.008946
http://www.ncbi.nlm.nih.gov/pubmed/26374183
http://doi.org/10.1001/jama.2013.6296
http://www.ncbi.nlm.nih.gov/pubmed/23757085
http://doi.org/10.1002/cncr.28670
http://doi.org/10.1093/ajcn/nqx006
http://www.ncbi.nlm.nih.gov/pubmed/29381792
http://doi.org/10.1002/pon.784
http://doi.org/10.1200/JCO.2017.76.3441
http://doi.org/10.1097/GRF.0b013e3181f96b54
http://doi.org/10.1016/j.ijrobp.2008.12.016
http://doi.org/10.1002/pon.628
http://doi.org/10.1038/s41375-021-01134-3
http://doi.org/10.1016/j.pcl.2020.07.002
http://www.ncbi.nlm.nih.gov/pubmed/33131533
http://doi.org/10.1016/j.canep.2010.07.005
http://www.ncbi.nlm.nih.gov/pubmed/20685193
http://doi.org/10.1016/j.pedn.2007.02.073
http://www.ncbi.nlm.nih.gov/pubmed/19782900
http://doi.org/10.1371/journal.pone.0038015
http://doi.org/10.1200/JCO.2005.03.9297
http://doi.org/10.1007/s11764-016-0589-5
http://doi.org/10.1007/s11764-013-0288-4
http://doi.org/10.1002/pbc.24375
http://doi.org/10.1016/j.ejca.2021.04.033
http://doi.org/10.3332/ecancer.2019.990
http://doi.org/10.1093/jpepsy/jsj013
http://www.ncbi.nlm.nih.gov/pubmed/15758194


Cancers 2022, 14, 2999 14 of 14

59. Arden-Close, E.; Absolom, K.; Greenfield, D.M.; Hancock, B.W.; Coleman, R.E.; Eiser, C.; Sheffield, L.E.G. Gender differences in
self-reported late effects, quality of life and satisfaction with clinic in survivors of lymphoma. Psychooncology 2011, 20, 1202–1210.
[CrossRef] [PubMed]

60. Yi, J.; Kim, M.A.; Tian, T. Perceived long-term and physical health problems after cancer: Adolescent and young adult survivors
of childhood cancer in Korea. Eur. J. Oncol. Nurs. 2014, 18, 145–150. [CrossRef] [PubMed]

61. Brennan, M.E.; Gormally, J.F.; Butow, P.; Boyle, F.M.; Spillane, A.J. Survivorship care plans in cancer: A systematic review of care
plan outcomes. Br. J. Cancer 2014, 111, 1899–1908. [CrossRef]

62. Goldsby, R.E.; Ablin, A.R. Surviving childhood cancer; now what? controversies regarding long-term follow-up. Pediatric Blood
Cancer 2004, 43, 211–214. [CrossRef]

63. Haupt, R.; Spinetta, J.J.; Ban, I.; Barr, R.D.; Beck, J.D.; Byrne, J.; Calaminus, G.; Coenen, E.; Chesler, M.; D’Angio, G.J.; et al. Long
term survivors of childhood cancer: Cure and care. The Erice statement. Eur. J. Cancer 2007, 43, 1778–1780. [CrossRef]

64. Jacobs, L.A.; Shulman, L.N. Follow-up care of cancer survivors: Challenges and solutions. Lancet Oncol. 2017, 18, e19–e29.
[CrossRef]

65. Mendieta, C.V.; Gómez-Neva, M.E.; Rivera-Amézquita, L.V.; de Vries, E.; Arévalo-Reyez, M.L.; Rodriguez-Ariza, S.; Castro, E.C.J.;
Faithfull, S. Cancer as a Chronic Illness in Colombia: A Normative Consensus Approach to Improving Healthcare Services for
those Living with and beyond Cancer and Its Treatment. Healthcare 2021, 9, 1655. [CrossRef]

http://doi.org/10.1002/pon.1835
http://www.ncbi.nlm.nih.gov/pubmed/20824671
http://doi.org/10.1016/j.ejon.2013.11.006
http://www.ncbi.nlm.nih.gov/pubmed/24361038
http://doi.org/10.1038/bjc.2014.505
http://doi.org/10.1002/pbc.20091
http://doi.org/10.1016/j.ejca.2007.04.015
http://doi.org/10.1016/S1470-2045(16)30386-2
http://doi.org/10.3390/healthcare9121655

	Introduction 
	Materials and Methods 
	Study Design 
	Measures and Questionnaires 
	Statistical Analysis 
	Ethics 

	Results 
	Study Population 
	Participants' Descriptions of Their Current Health Problems 
	Participants' Descriptions of Their Quality of Life 
	Participants’ Proposal for Improving Colombian CCS Care 

	Discussion 
	Strengths and Limitations 
	Implications 

	Conclusions 
	References

