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Abstract
Purpose There is a growing population of survivors of childhood cancer at risk for late effects that can affect their overall quality
of life. There is evidence that they have inadequate knowledge about their diagnosis, treatment, and subsequent late effects. A
randomized study was conducted to determine if a portable credit card–sized plastic card, the “Survivor Healthcare Passport,”
improved the survivor’s knowledge of diagnosis, treatment, risks, and follow-up care. The study included 126 patients 2 years
post-end of cancer treatment and took place at the UCSF Benioff Children’s Hospital Survivorship Clinic.
Methods Patients attending the UCSF Survivorship clinic were randomized to receive or not receive a passport at their first
survivorship clinic visit. Each groups’ knowledge of diagnosis, treatment history, and follow-up needs was assessed at three time
points with a questionnaire.
Results Patients who received the passport distributed immediately after their visit demonstrated improved and sustained knowl-
edge compared with survivors who did not receive the passport until more than 4 months later.
Conclusion Enhancing a survivor’s knowledge is an important endeavor and a continual challenge for practitioners in survivor-
ship clinics. This portable educational tool helps improve patient knowledge of their cancer, therapy, and follow-up needs. By
providing a tangible card that is quick and easy to access, survivors have access to their treatment late effects and follow-up needs
that can also be shared with other healthcare providers.
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Introduction

There is increasingly more attention on the well-being of the
growing population of childhood cancer survivors and
treating chronic conditions related to their prior cancer therapy
[1]. The number of childhood cancer survivors is increasing,
with more than 84% of children diagnosed with cancer ex-
pected to survive at least 5 years [2]. In the USA, approxi-
mately 1 in 530 adults ages 20–39 is a survivor of childhood
cancer [2]. Survivors have been shown to be at increased risk
for late effects affecting their function and quality of life such
as cardiovascular, pulmonary, endocrine, fertility, and muscu-
loskeletal disorders to name a few [3]. Survivors have twice

the disease-burden at age 45 years when compared with the
general population, with an excess risk of 7 or more chronic
health conditions, 2 of which being severe to life-threatening
[3]. With increasing survival rates, managing these late effects
is a significant concern.

Enhancing a survivor’s knowledge is an important and
necessary endeavor for a successful survivorship clinic. As
many survivors of childhood cancer are treated at a young
age, many will not remember specifics of their diagnosis and
treatment [4]. However, lack of knowledge may be indepen-
dent of age at diagnosis and educational level [5]. One study
found that only 50% of childhood cancer survivors were able
to list one or more specific drugs they received [6]. For older
children, potential psychological trauma may influence the
ability to recall treatment details [7]. Additionally, the therapy
itself may impact a survivor’s cognitive ability to retain their
therapy details and follow-up needs. It is well known that
patients who have CNS tumors receiving cranial radiation
treatment and/or receiving neurotoxic chemotherapy are at
risk for neurocognitive impairments [8]. There is also
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evidence that long-term childhood cancer survivors who did
not receive neurotoxic treatment can have neurocognitive def-
icits related to other health problem sequelae [9]. Other studies
have shown that patients with acute lymphoblastic leukemia
treated without radiation may also have neurocognitive con-
sequences [10, 11].

For childhood cancer survivors, there is evidence that they
have inadequate knowledge about their diagnosis, treatment,
and subsequent late effects [12]. In a study on unmet needs by
adult survivors of childhood cancer, survivors reported that
many aspects of follow-up care were unmet, including emo-
tional and coping, along with a lack of cancer and treatment
information, health care, and surveillance follow-up needs
[13]. It has been found that the majority of survivors and
parents of survivors had at least one unmet medical informa-
tion need [14]. Lack of knowledge about their treatment late
effects for adult childhood cancer survivors has also been
linked to fear and anxiety of cancer recurrence [15].
Moreover, unless they have been to a dedicated survivorship
clinic and have received this detailed information, they likely
do not have easy access to this information when they may
need it. Childhood cancer survivors may be at even greater
risk due to their limited access to information, their age at
original cancer diagnosis (too young to understand or to re-
member treatment), and the influence of parental guarding and
parental decision-making [16]. These are all a cycle of
compounding factors that lead to further barriers in pediatric
cancer survivor education and can be a significant obstacle to
seeking appropriate follow-up care [16]. Ways to improve
survivor knowledge of their treatment and also increase com-
pliance with long-term follow-up recommendations for lab
work, clinical testing, and medical evaluations are a constant
challenge for survivorship clinics [17].

The survivorship care plan (SCP) is an important and use-
ful tool for cancer survivors, their families, and primary care
physicians when patients transition to primary care from on-
cology [18]. The transition from primary oncology care to a
primary care physician (PCP) can often be challenging for the
cancer survivor as well as the PCP. A significant number of
PCPs have reported a lack of knowledge in cancer late effects
and caring for these patients [19]. The SCP contains relevant
information for patients and other providers involved in their
care, including a summary of their treatment (chemotherapy,
radiation, and surgeries), dosing, and their associated late ef-
fects along with follow-up guidelines [20]. In efforts to help
our clinic attendees retain information regarding their cancer
diagnosis, treatment, and potential long-term side effects,
along with recommendations for the monitoring of these sys-
temic health risks (i.e., specialty referrals, ECHO, pulmonary
function tests), the Survivors Program at the UCSF Benioff
Children’s Hospital San Francisco developed the “Survivor
Healthcare Passport.” This passport is based on the SCP that
each patient also receives and is a durable, portable, wallet-

sized plastic card that provides a summary of the patient’s
diagnosis and treatment history along with a succinct assess-
ment of late effects risks associated with their treatment (see
Fig. 1). The passport includes recommendations for follow-up
care based on the Children’s Oncology Group (COG) Long-
Term Follow-Up Guidelines of Childhood, Adolescent and
Young Adult Cancers along with our institutional practice
guidelines [21]. Its value lies in its portability, ease of access,
and succinct review of treatment and follow-up information.

To assess the benefits of this passport in educating patients
and their families about their cancer diagnosis, therapy, and
the long-term follow-up surveillance recommendations, we
conducted a study where patients were randomized to either
receive or not receive a passport and evaluated the impact of
this passport on their specific cancer-related knowledge. The
hypothesis was that the passport, as an educational tool, would
improve patients’ knowledge of their treatment history and
long-term follow-up needs.

Methods

The UCSF Committee for Human Research approved this
study for patients attending the Survivor Clinic. All patients
regardless of age attending the Survivor Clinic for the first
time and who had completed therapy at least 2 years prior to
visit were eligible to participate. Those unable to speak or read
English were excluded. The study was described to the patient
and caregiver. Informed consent was obtained, and patients
were randomized to one of two arms (arm A [passport given
immediately after the first visit] or arm B [no passport given
until after the completion of the 4-month last questionnaire]).
Prior to their Survivor Clinic visit, all patients completed a
baseline questionnaire (Q0) to assess knowledge of their can-
cer diagnosis, treatment history, and recommended follow-up
(see Appendix 1). All patients also received verbal education
and written information including COG Health Links, which
are educational materials designed to enhance patient knowl-
edge about specific systemic risks. All subjects then complet-
ed a questionnaire identical to the baseline questionnaire (Q0)
at a short-term interval of 1 month (Q1) and again at a longer
interval of 4 months (Q2) after their clinic visit. Both groups
of patients received a copy of their treatment summary letter
between completion of Q1 and Q2. Patients enrolled in arm B
of the study received their passport after returning the Q2
questionnaire, ~ 4 months after their original visit. In the event
that a completed Q1 or Q2 questionnaire was not received by
the study center within 2 weeks of mailing, patients were
contacted via telephone or email to ensure the questionnaire
was received. A second copy of the questionnaire was provid-
ed to the patient if the document was lost. Questionnaires were
mailed to patients via the US Post Office.
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Fig. 1 Portable, credit card
cancer-related summary and
follow-up care plan
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Questionnaires and knowledge score

Each questionnaire received a score based on a scoring system
consisting of a 100-point total for correct answers. Questions
fell into one of the following four scoring categories: (1) di-
agnosis, (2) treatment, (3) risks, and (4) recommended follow-
up. Up to 10 points were awarded for diagnosis-related an-
swers, 40 points for treatment-related answers, and 50 points
for various health- and follow-up-related answers.

The knowledge of diagnosis, treatment, risks, and follow-
up care was measured by the sum of all points for each ques-
tionnaire that were completed by all participants. The knowl-
edge score was assessed at baseline, 1-month, and 4-month
intervals. The usefulness efficacy of the passport was evaluat-
ed by the change in the knowledge scores at 1 month from the
baseline. The changes in the knowledge scores were imputed
at two time points, month 1 and month 4, as percentage dif-
ferences considering the score at the baseline to be 100%.

A responder was defined as a patient whose percent change
in the knowledge score increased 50% or greater at 1 month or
4 months. The persistence effect of using the passport was
evaluated by the comparison of the percent change in knowl-
edge scores between month 1 and month 4.

Methods and variables

The primary objective of the study was to determine whether
the use of the passport improved the participant’s knowledge
of diagnosis, treatment, risks, and follow-up care. The primary
endpoint was the proportion of participants showing more
than 50% improvement on the knowledge score from baseline
to month 1 (short interval) or month 4 (long interval). A sec-
ondary endpoint was knowledge gain defined as greater than
20% improvement in their knowledge score.

The sample size was calculated based on Fisher’s exact test
of difference between study groups on change of knowledge
scores at 1 month or at 4 months. An effect size of 30% was
assumed to be clinically significant. Using 90% power and
assuming 10% attrition, it was calculated that at least 45
evaluable subjects were needed per group.

All patients who were randomized were included in the
primary analysis population. As of intent-to-treat principle,
no imputation was made to any missing score at the study time
point; the number of patients in select subgroups varies in the
analysis. Those who only completed the baseline question-
naire were not included in subsequent analyses. Descriptive
statistics were used to summarize all endpoints as defined.
Demographic, baseline characteristics, and patient disposition
parameters (such as number randomized and number complet-
ing the study) were also summarized by descriptive statistics
(Stata, version 15.0). In addition to the comparison of propor-
tions, we have compared the average baseline score along

with the change in the knowledge scores in month 1 and in
month 4.

Results

A total of 126 patients were enrolled, but only 110 completed
at least two of the three questionnaires. This analysis includes
46 patients (42%) who were enrolled on arm A and received
the passport and includes 64 patients (58%) who were en-
rolled on arm B and did not receive the passport. Clinical
characteristics of the enrolled patients included in this analysis
can be viewed in Table 1. Over half of the patients who par-
ticipated were male (65%; n = 72) and white (66%; n = 73).
There were no significant clinical differences between patients
enrolled on arm A (passport) and those enrolled on arm B (no
passport).

The mean score for the baseline questionnaire score in arm
A was 45.4 (95% confidence interval, 39.7–51.2). The mean
baseline questionnaire score for arm B was 49.0 (95% confi-
dence interval, 44.0–53.9). The distribution of scores for the
baseline and follow-up questionnaires is shown in Fig. 2.
Between the baseline questionnaire and 1 month after the
clinic visit (Q1), 45.2% of patients who received a passport

Table 1 Characteristics of the subject population

Arm A (passport)
n = 46

Arm B (no passport)
n = 64

Gender

Female 19 41% 20 31%

Male 27 59% 44 69%

Diagnosis

Leukemia 20 43% 20 31%

Lymphoma 6 13% 8 13%

CNS tumor 4 9% 6 9%

Neuroblastoma 3 7% 6 9%

Retinoblastoma 2 4% 0 –

Renal tumor 1 2% 3 5%

Bone tumor 2 4% 12 19%

Soft tissue sarcoma 5 11% 5 8%

Germ cell tumor 1 2% 3 5%

Other tumor 1 2% 0 –

Non-malignant diagnosis 1 2% 1 2%

Cancer therapy received

Chemotherapy 46 100% 63 98%

Radiation therapy 25 54% 30 47%

Surgery 17 37% 35 55%

Arm A Arm B

Mean age at study 22.6 23.3

Mean age at diagnosis 8.1 9.7

Mean time since diagnosis 14.5 13.6
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during their survivor clinic visit (arm A) demonstrated a great-
er than 50% improvement in score compared with only 24.6%
of patients without a passport (arm B) (Table 2, p = 0.034).
The majority of those with a passport (55.8%) showed a great-
er than 20-point knowledge gain in their knowledge score
compared with 26.2% of those without a passport between
the baseline questionnaire to the questionnaire 1 month after
the clinic visit.

Similar benefits were seen with extended follow-up. After
4 months, 44.7% of patients with a passport had a knowledge
score improvement of over 50% comparedwith only 24.1% of
patients without a passport (p = 0.044). Ultimately, over half
of those with a passport (56.2%) showed greater than 50%
improvement in score between any of the two questionnaires,
while less than half of patients without a passport (31.25%)
demonstrated a 50% improvement between any question-
naires (p = 0.003). Overall, an overwhelming majority

(84.8%) of patients with a passport showed improvement in
their knowledge score of more than 20 points between any of
the questionnaires, compared with 52.1% of patients without a
passport (p value = 0.016).

Discussion

The purpose of the Survivor Clinic at the UCSF Benioff
Children’s Hospital is to educate patients and families about
late effects and empower them tomanage their healthcare after
cancer treatment. It is the responsibility of healthcare pro-
viders to ensure patients and families have the best survivor-
ship care planning resources available to do this. The future
healthcare needs of survivors including tests, scans, and organ
evaluations are often coordinated with their PCP. An easy
follow-up care plan for survivors is needed, not only for
PCPs but also for other potential specialists who may be in-
volved in their care such as dentists, reproductive health spe-
cialists, cardiologists, and ophthalmologists. After the survi-
vorship clinic visit, a detailed 8–12-page survivorship care
plan is sent to the primary care physician and also sent to the
patient for their records. It is detailed, yet lengthy. At the end
of the visit, the patient is also given the Survivorship
Healthcare Passport that is a detailed, concise credit card–
sized card that can be kept in their wallet. It is easily accessible
and has a full summary of their treatment, potential late ef-
fects, and recommended testing and frequency. The recom-
mendations are patient-specific and are based on their treat-
ment, dosing, age at diagnosis, and other concomitant thera-
pies (i.e., radiation, surgery). It can be accessed in a matter of
seconds to present to an ER triage nurse, the ophthalmologist
evaluating for cataracts, or a physician assessing for scoliosis.

This study demonstrates that this passport can effectively
enhance a survivor’s knowledge of their cancer diagnosis,
treatment, and follow-up needs. As might be expected, knowl-
edge improved in both groups of patients that either received a
passport or did not initially receive one. Therefore, attending
our survivor clinic helps improve a survivor’s knowledge and
highlights the benefit of a dedicated survivor program. The
added benefit of the portable passport card, with over 30%
increase in average knowledge score, may improve compli-
ance with long-term follow-up.

A written SCP should be individual to each survivor and
the conversation should be ongoing regarding the physical,
psychosocial, and neurocognitive effects [22]. This credit
card–sized passport summarizes this care plan and is a useful
tool for practitioners in survivorship clinics to educate patients
and their families about their diagnosis, treatments, and
follow-up needs. Reviewing this information with patients/
families should reinforce the importance of having a full writ-
ten treatment record along with the utility of the portable pass-
port. Discussions should occur regarding how the passport can

Table 2 Knowledge score change

Score change Passport
Arm A
(n = 46)

No passport
Arm B
(n = 64)

p value

Baseline to short interval questionnaire

< 20 points 19 (44.2%) 45 (73.8%) 0.002

≥ 20 points 24 (55.8%) 16 (26.2%)

< 50% improvement 23 (54.8%) 46 (75.4%) 0.034

≥ 50% improvement 19 (45.2%) 15 (24.6%)

Baseline to long interval questionnaire

< 20 points 14 (35.9%) 40 (74.1%) 0.001

≥ 20 points 25 (64.1%) 14 (25.9%)

< 50% improvement 21 (55.3%) 41 (75.9%) 0.044

≥ 50% improvement 17 (44.7%) 13 (24.1%)

Overall (between any questionnaire)

< 50% improvement 14 (43.8%) 33 (68.75%) 0.003

≥ 50% improvement 18 (56.2%) 15 (31.25%)

Fig. 2 Questionnaire score distribution (box plot) at baseline, 1-month,
and 4-month intervals
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facilitate this management in different healthcare scenarios.
The challenge for survivor clinics is translating this acquired
knowledge into action for the benefit of patients and families.
Many survivors may not seek medical follow-up and the like-
lihood of long-term follow-up may decline over time from
completion of therapy [23].

While we did not test the question of technology vs. tangi-
bility, this research begs the question as to whether a techno-
logically based format would be more or less effective, or
whether providing both formats to patients would be optimal.
In addition to this passport’s ease of accessibility, a tangible
plastic card may be just as, or evenmore, beneficial as a phone
app or web-based version. Numerous studies show that when
you read a text on paper, then your understanding is deeper
and longer lasting than if you read that same text on a com-
puter. For example, a study in Norway concluded that students
who read texts in print scored significantly better on the read-
ing comprehension test than students who read the texts dig-
itally [24]. The importance of a mental map of the text in its
entirety makes it easier for the brain when a person can feel
and see the document; this mental map is more important if the
text is complex and quicker navigation through the text is
facilitated when you are able to understand relationships and
context [24].

There is utility to a web-based option for storage and re-
trieval of survivorship late effects as there are web-based care
plans available including “Passport for Care” that studies have
shown improved communication about potential late effects
and closer adherence to guidelines [25]. Another study con-
ducted in the Netherlands which looked at the efficacy of a
web-based SCP, a kind of virtual passport, found positive
results regarding improvement in patient knowledge [26].
However, as of now, these are restricted to the web and not
yet available in a mobile app version. Despite the hundreds of
mobile phone apps for cancer survivors that have been devel-
oped over the past several years, few have been successful due
to lack of patient involvement in the development and testing
stages [27]. Using this knowledge, we are continuing to move
forward with plans to develop a survivorship mobile phone
app that will automatically update the patients’ personal late
effect recommendations and potentially send reminders to pa-
tients about appointments and tests that are due. However, the
credit card–sized passport will continue to be distributed to
our patients and families as a tangible product. A study exam-
ining the strengths and weaknesses of each approach, web-
based vs. mobile phone app vs. tangible card, would be of
interest.

We have identified a number of limitations in this study.
The first being that the patient population was relatively small

and homogeneous. The Survivor Clinic at UCSF sees a wide
range of patients, many of whom speak no or very limited
English. This population was excluded from the study and
may be a source of bias. However, it is likely that this popu-
lation would have the same need for such an educational tool
in their own language. Further investigation regarding lan-
guage barriers and cancer-related knowledge is needed. The
period of the evaluation of the passport’s effect was limited to
a short 4-month interval; the longer term effect is not known.
The study was also limited by a built-in bias of the increased
incentive for patients who did not receive the passport to com-
plete the questionnaires. Patients who were randomized to not
receive the passport had more incentive to complete all ques-
tionnaires than those who received their passport, as only after
they completed all three questionnaires would they receive
their passport. This likely explains the higher number of pa-
tients (64 in arm B [no passport] versus 46 in arm A [pass-
port]). Also, the font on the passport is small and may be
difficult to read for those with limited vision unless a copy
machine to magnify the text is available.

Conclusion

Survivors deserve a concise summary of their therapy and of
their long-term follow-up needs. The portable, wallet-sized
passport is one method to enhance their cancer-related knowl-
edge. Tools like the passport will aid in helping survivors and
survivorship care teams improve long-term follow-up care.
Having a tangible card in their wallet is a format for quick
and easy access for survivors to view late effects and follow-
up needs.
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Passport Questionnaire

Survivors Name: _______________________    Survivor’s Date of Birth:___________

Person filling out questionnaire:______________________ Date: _______________

Directions: Thank you for agreeing to participate in this study.  It should only take a few minutes
to complete this survey.  Please note that the same person who fills out this questionnaire will be
the same person who will fill out the questionnaire in one month and four month’s time.

1. What was your cancer diagnosis?  Please be as specific as possible________________

2. Where was the primary site of your cancer?____________________________________

3. When did your treatment start?__________________________

4. When did your treatment end?__________________________

5. Which chemotherapy agents were you given as part of your cancer treatment?  Please 
check all that apply:

o Asparaginase/L-ASP
o Bleomycin
o Busulfan
o Carboplatin
o Carmustine (BCNU)
o Chlorambucil
o Cisplatin
o Cyclophosphamide/Cytoxan
o Cytarabine
o D-Actinomycin
o Daunorubicin/Daunomycin
o Dexamethasone/Decadron
o DoxorubicinEpirubicinEtoposide (VP-16)
o Idarubicin
o IfosfamideLomustine
o Melphalan
o 6-Mercaptopurine (6-MP)
o Methotrexate
o Mitoxantrone
o Prednisone
o Procarbazine
o Temozoloamide/Temodar
o 6-Thioguanine (6-TG)
o Thiotepa
o Vinblastine/Velban
o Vincristine
o Other:____________________________________________________

6. Did you have any of the following surgical procedure?
o Central line placement and removal
o Biopsy
o Tumor removal

Appendix. Questionnaire
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o Other

7. Did you have radiation treatment?     Yes      No
If yes, to what part of your body?___________________________________

What was your dose of radiation? __________________________________

8. How often should you have a physical exam?

9. How often should you be having a dental exam?

10. Because of your cancer and its treatment, which of the following systems are at risk for
problems in the future:

o Auditory (Hearing)
o Cardiovascular (Heart)
o CNS (Central Nervous System/Nerves)
o Dental (Teeth)
o Dermatologic (Skin)
o Endocrine/Metabolic (Hormones/Thyroid Problems)
o Female Reproductive (Problems/Infertility)
o GI/Hepatic (Stomach/Liver)
o Immune
o Male Reproductive (Problems/Infertility)
o Musculoskeletal (Muscles/Bones)
o Ocular (Eyes/Visual Problems/Cataracts)
o Psychosocial (Educational/Emotional/Psychological Issues)
o Pulmonary (Lungs)
o Second Cancer
o Urinary(Kidney/Bladder)
o Other: ___________________________________________________

11. Based on your cancer therapy, do you need or have you needed any of the following 
additional tests?

o Bone scan/Dexa scan
o Complete Blood Count (CBC w/ Diff)
o CT Scan/MRI
o Echocardiogram (ECHO_
o Electrocardiogram (EKG)
o Endocrine function tests/labs (LH, FSH, Estradiol/Testosterone)
o Eye exam (Vision check/cataracts exam)
o Hearing tests (Otoscopic Exam/Audiogram)
o Liver function tests/labs (ALT, AST, Total Bili)
o Kidney function tests/labs (Lytes, BUN, Cr, Ca, Mg, PO4)
o Mammogram/Breast Exams at an earlier age
o Musculoskeletal Exam (Growth/Scoliosis/Kyphosis, etc)
o Neuropsychological Evaluation
o Pulmonary/Lung Function Tests (PFTs/Chest x-ray)
o Skin/Dermatologic exam
o Thyroid Exam and testing/labs (TSH/Free T4)
o Urinalysis (UA)
o Other: ________________________________________________________
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Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Landier W, Skinner R, Wallace WH, Hjorth L, Mulder RL, Wong
FL, Yasui Y, Bhakta N, Constine LS, Bhatia S, Kremer LC, Hudson
MM (2018) Surveillance for late effects in childhood cancer survi-
vors. J Clin Oncol 21:2216–2222

2. Howlader N, Noone AM, Krapcho M, Miller D, Brest A, Yu M,
Ruhl J, Tatalovich Z, Mariotto A, Lewis DR, Chen HS, Feuer EJ,
Cronin KA (eds) (2019) SEER Cancer Statistics Review, 1975-
2016, National Cancer Institute. Bethesda, MD, https://seer.
cancer.gov/csr/1975_2016/, based on November 2018 SEER data
submission, posted to the SEER web site. Accessed 5 Jan 2020

3. Bhakta N, Liu Q, Robison L (2017) The cumulative burden of
surviving childhood cancer: an initial report from the St. Jude life-
time cohort study. Lancet 390:2569–2582

4. Landier W, Chen Y, Namdar G, Francisco L, Wilson K, Herrera C,
Armenian S, Wolfson J, Sun C, Wong F, Bhatia S (2015) Impact of
tailored education on awareness of personal risk for therapy-related
complications among childhood cancer survivors. J Clin Oncol 23:
3897–3993

5. Byrne J, Lewis S, Halamek L, Connelly RR, Mulvihill JJ (1989)
Childhood cancer survivors’ knowledge of their diagnosis and
treatment. Ann Intern Med 110:400–403

6. Hess SL, Johannsdottir IM, Hamre H, Kiserud CE, Loge JH, Fossa
SD (2011) Adult survivors of childhood malignant lymphoma are
not aware of their risk of late effects. Acta Oncol 50:653–659

7. Bashore L (2004) Childhood and adolescent cancer survivors’
knowledge of their disease and effects of treatment. J Pediatr
Oncol Nurs 21:98–102

8. Krull KR, Hardy KK, Kahalley LS, Schuitema I, Kesler SR (2018)
Neurocognitive outcomes and interventions in long-term survivors
of childhood cancer. J Clin Oncol 36:2181–2189

9. Cheung YT, Brinkman TM, Li C, Mzayek Y, Deokumar S, Ness
KK, Patel SK, Howell RM, Oeffinger KC, Robison LL (2018)
Chronic health conditions and neurocognitive function in aging
survivors of childhood cancer: a report from the childhood cancer
survivor study. J Natl Cancer Inst 10:411–419

10. Goldsby RE, Ablin AR (2004) Surviving childhood cancer; now
what? Controversies regarding long-term follow-up. Pediatr Blood
Cancer 43:211–214

11. Goldsby RE, Liu Q, Nathan PC, Bowers DC, Yeaton-Massey A,
Raber SH, Hill D, Armstrong GT, Yasui Y, Zeltzer L, Robison LL,
Packer RJ (2010) Late-occurring neurologic sequelae in adult sur-
vivors of childhood acute lymphoblastic leukemia: a report from the
Childhood Cancer Survivor Study. J Clin Oncol 28:324–331

12. Cheung YT, Krull KR (2015) Neurocognitive outcomes in long-
term survivors of childhood acute lymphoblastic leukemia treated

on contemporary treatment protocols: a systematic review.
Neurosci Biobehav Rev 53:108–120

13. Cox CL, Zhu L, Ojha RP, Li C, Srivastava DK, Riley BB, Hudson
MM, Robison LL (2016) The unmet emotional, care/support, and
informational needs of adult survivors of pediatric malignancies. J
Cancer Surviv 10:743–758

14. Vetsch J, Fardell JE, Wakefield CE, Signorelli C, Michel G,
McLoone JK, Walwyn T, Tapp H, Truscott J, Cohn R (2017)
Forewarned and forearmed: long-term childhood cancer survivors’
and parents information needs and implications for survivorship
models of care. Patient Educ Couns 100(2):355–363

15. Kelada L, Wakefield CE, Heathcote LC, Jaaniste T, Signorelli C,
Fardell JE, Donoghoe M, McCarthy MC, Gabriel M, Cohn RJ
(2019) Perceived cancer-related pain and fatigue, information
needs, and fear of cancer recurrence among adult survivors of child-
hood cancer. Patient Educ Couns 102(12):2270–2278

16. Syed I, Klassen A, Barr R, Wang R, Dix D, Nelson M, Rosenberg-
Yunger Z, Nathan P (2016) Factors associated with childhood can-
cer survivor’s knowledge about their diagnosis, treatment, and risk
for late effects. J Cancer Surviv 10:363–374

17. Kadan-Lottick N, Robison L, Gurney J, Neglia J, Yasui Y, Hayashi
R, Hudson M, Greenberg M, Mertens A (2002) Childhood cancer
survivors knowledge about their past diagnosis and treatment. J Am
Med Assoc 287:1832–1839

18. Reppucci M, Schelein C, Fish J (2016) Looking for trouble: adher-
ence to late-effects surveillance among childhood cancer survivors.
Pediatr Blood Cancer 64:353–357

19. Michel G, Gianinazzi ME, Vetsch J, Mader L, Lupatsch JE, von der
Weid NX, Rueegg CS (2017) Physician’s experience with follow-
up care of childhood cancer survivors – challenges and needs.
Swiss Med Wkly:147. https://doi.org/10.4414/smw.2017.14457

20. Smith C, Patterson B, Friedman D (2018) Implementation of sur-
vivorship care plans in the pediatric oncology clinic. J Clin Oncol
36:55–55

21. Children’s Oncology Group (2018). Long-term follow-up guide-
lines for survivors of childhood, adolescent, and young adult can-
cers. http://survivorshipguidelines.org. Accessed 1 Mar 2020

22. Pirschel C (2017) Creating and sustaining survivorship care plans in
practice. ONS Voice, Retrieved from https://voice.ons.org/news-
and-views/survivorship-care-plans-in-practice. Accessed 12 Nov
2019

23. Oeffinger KC, Wallace WH (2006) Barriers to follow-up care of
survivors in the United States and the United Kingdom. Pediatr
Blood Cancer 46:135–142

24. Mangen A, Walgermo BR, Bronnick K (2013) Reading linear texts
on paper versus computer screen: effects on reading comprehen-
sion. Int J Educ Res 58:61–68

25. Poplack D, Fordis M, LandierW, Bhatia S, HudsonM, Horowitz M
(2014) Childhood cancer survivor care: development of the pass-
port for care. Nat Rev Clin Oncol 11:740–750

26. Davis SW, Oakley-Girvan I (2017) Achieving value in mobile
health applications for cancer survivors. J Cancer Surviv 11:498–
504

27. Blaaubroek R, Barf HA, Groenier KH, Kremer LC, van der Meer
K, TissingWJ, Postma A (2012) Family doctor driven follow up for
adult childhood cancer survivors supported by a web-based survi-
vor care plan. J Cancer Surviv 6:163–171

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

177Support Care Cancer (2021) 29:169–177

http://creativecommons.org/licenses/by/4.0/
https://seer.cancer.gov/csr/1975_2016/
https://seer.cancer.gov/csr/1975_2016/
https://doi.org/10.4414/smw.2017.14457
http://survivorshipguidelines.org
https://voice.ons.org/news-and-views/survivorship-care-plans-in-practice
https://voice.ons.org/news-and-views/survivorship-care-plans-in-practice

	A portable survivorship care plan: a tool that helps educate and improve knowledge in childhood cancer survivors
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Questionnaires and knowledge score

	Methods and variables
	Results
	Discussion
	Conclusion
	References


