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Summary
Background and Objectivs: Survivors of pediatric and adolescent cancer are at an increased risk 
of chronic and debilitating health conditions and require life-long specialized care. Stand-alone 
electronic personal health records (ePHRs) may aid their self-management. This analysis character-
izes young adult survivors and parents who meaningfully use an ePHR, Cancer SurvivorLinkTM, de-
signed for survivors of pediatric and adolescent cancer. 
Methods: This was a retrospective observational study of patients seen at a pediatric survivor clinic 
for annual survivor care. Young adult survivors and/or parent proxies for survivors <18 years old 
who completed ePHR registration prior to their appointment or within 90 days were classified as 
registrants. Registrants who uploaded or downloaded a document and/or shared their record were 
classified as meaningful users. 
Results: Overall, 23.7% (148/624) of survivors/parents registered and 38% of registrants used Sur-
vivorLink meaningfully. Young adult registrants who transferred to adult care during the study peri-
od were more likely to be meaningful users (aOR: 2.6 (95% CI: 1.1, 6.1)) and used the ePHR twice 
as frequently as those who continued to receive care in our institution’s pediatric survivor clinic. 
Among survivors who continued to receive care at our institution, being a registrant was associated 
with having an annual follow-up visit (aOR: 2.6 (95% CI: 1.2, 5.8)).
Conclusions: While ePHRs may not be utilized by all survivors, SurvivorLink is a resource for a sub-
set and may serve as an important bridge for patients who transfer their care. Using SurvivorLink 
was also associated with receiving recommended annual survivor care.

Correspondence to:
Rebecca Williamson, MPH
2015 Upper Gate Drive, 4th Floor
Atlanta, GA 30322
Phone: 404.785.9929 Fax: 404.785.9248
Email: rebecca.lewis@choa.org

Appl Clin Inform 2017; 8: 250–264
https://doi.org/10.4338/ACI-2016-11-RA-0189
received:  November 4, 2016
accepted:  January  8, 2017
published: March 15, 2017
Citation: Williamson RS, Cherven BO, Marchak JG, 
 Edwards P, Palgon M, Escoffery C, Meacham LR, 
Mertens AC. Meaningful use of an electronic personal 
health record (ePHR) among pediatric cancer survivors. 
Appl Clin Inform 2017; 8: 250–264 
 https://doi.org/10.4338/ACI-2016-11-RA-0189
Funding
This work was supported by grants from AHRQ (R18 
HS017831) and CURE Childhood Cancer.

Research Article

RS Williamson, et al.: Meaningful Use of an ePHR among Pediatric Cancer Survivors



251

© Schattauer 2017

1. Background
The overall 5-year survival rate for children diagnosed with cancer is currently more than 80%, with 
nearly 400,000 survivors of childhood/adolescent cancers currently living in the United States [1, 2]. 
However, many survivors of childhood cancer are at increased risk for chronic and debilitating late 
effects such as congestive heart failure, renal failure, and ovarian failure, and recent estimates suggest 
that by age 45 nearly all survivors will have a chronic health condition [3, 4]. Due to increased risk of 
late effects, pediatric cancer survivors require specialized care and surveillance which are managed 
by a team of providers and sub-specialists that is unique to each patient. Screening for late effects 
should be life-long and is recommended to begin at two years after the completion of treatment [5]. 
Electronic personal health records (ePHRs) may be a way for survivors to improve self-management 
of their complex medical needs. The core function of an ePHR is to serve as an electronic repository 
of lifelong health-related information which may be amassed from multiple sources including the 
patient, their physicians, and other healthcare providers [6–9]. In structured interviews with pediat-
ric cancer survivors and parents of survivors, researchers have found a high interest in the use of 
ePHRs to assist in managing their complex health information [10].

Currently, there is very limited research on the use of ePHRs in pediatric populations. A retro-
spective analysis from 2007–2011 at a large integrated managed care organization found that 35.5% 
of parents used at least one function of their patient portal, an ePHR tethered to their electronic 
medical records system [11]. Among those who used the patient portal, there was better adherence 
to well-child care visit recommendations and significantly more outpatient clinic visits and tele-
phone encounters [11, 12]. In a separate analysis at a freestanding children’s hospital, 27.9% of 
families of children with chronic diseases completed their portal registration from 2003–2008 [13]. 
Pediatric patients with more outpatient visits were more likely to be registered users and to have sus-
tained use of the portal 3-6 months following registration [13]. Taken together, these data indicate 
that there is a significant subset of parents who are interested in using personal health technology to 
help manage their children’s health and healthcare needs may influence registration and utilization 
patterns. For survivors of childhood cancer, survivor healthcare plans (SHPs) are recommended to 
supply new care providers with a concise summary of patients’ complex cancer treatment, risks for 
late effects, and surveillance tests and schedule. Thus, use of ePHRs could play a critical role in the 
continuation and coordination of evidenced-based survivor healthcare across the lifespan; however, 
more research is needed to describe how parents and young adult patients use patient-controlled 
ePHRs untethered to a specific electronic medical records system to manage their care across insti-
tutions.

Cancer SurvivorLinkTM (www.cancersurvivorlink.org) is a patient-controlled untethered ePHR 
designed for survivors of pediatric cancers (▶ Figure 1). SurvivorLink allows registered users to 
upload and store important health documents and electronically share these documents with their 
providers, regardless of where the providers practice and independent of institutional or practice-
specific electronic medical records systems. The ePHR of SurvivorLink is currently a document-
oriented repository of health information, allowing users to upload key documents specifically re-
lated to their survivor healthcare including their SHP, letters from oncologist or other specialist, hos-
pital discharge notes, etc. Registrants can upload any file <5 MB, including Microsoft Word, PDF, 
scanned image, or text files. The documents are encrypted and stored in the database. SurvivorLink 
also offers survivor-focused educational material for survivors and their caregivers as well as free 
continuing medical education for providers. During initial recruitment of pediatric cancer survivors 
to use SurvivorLink, we found that survivors who had been seen in a cancer survivor clinic were the 
most likely to register and use SurvivorLink as compared to survivors who had never been seen in a 
survivor clinic [14]. The objective of this analysis was to characterize how young adult survivors and 
parent proxies of survivors <18 years old seen in a pediatric survivor clinic use SurvivorLink and if 
the use of this ePHR was associated with increased recommended annual survivor care.
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2. Methods
This was a retrospective observational study of all English-speaking pediatric cancer survivors ≤21 
years old seen in the multi-disciplinary Aflac Cancer Survivor Clinic at Children’s Healthcare of At-
lanta during an 18-month period in 2012 and 2013. Since patients must be 2 years since the comple-
tion of cancer therapy, no survivors <2 years old were included in this analysis. Among patients seen 
during this period, follow-up survivor clinic visits and SurvivorLink usage data were collected 
through December 31, 2014. During their survivor visit, all patients received an individualized sur-
vivor healthcare plan (SHP) summarizing their cancer history and treatment, the late effects they are 
at risk for and the corresponding surveillance plan based on national recommendations by the 
Children’s Oncology Group Long-Term Follow-up Guidelines (COG-LTFU) [5]. Patients under-
went recommended screening labs and diagnostic tests during their visit as directed by their SHP. 
Patients diagnosed with a brain tumor were excluded from this analysis as they are seen in a separate 
multi-disciplinary clinic. This study was reviewed and approved by the Children’s Healthcare of At-
lanta Institutional Review Board. 

All patients seen during the study period received printed material describing SurvivorLink in 
their mailed pre-clinic packet. Providers and nursing staff in the cancer survivor clinic are familiar 
with SurvivorLink and offer it as a resource to all survivor patients. The process to register and cre-
ate a personal health record has previously been described [14]. Briefly, survivors ≥18 years old and 
parent proxy of survivors <18 years old register using an active email address. To ensure protection 
of personal health information, registration is completed once the user verifies their account using a 
link sent to the email address. After completing registration, users must log-in and create their or 
their child’s personal health record using a step-by-step wizard. During the creation of their health 
record, users may select the clinic where they receive their survivor care. If a young adult survivor 
≥18 years old or parent proxy of patients <18 years old completed a medical records release for Sur-
vivorLink, clinic staff are able to upload the SHP to the survivor’s personal health record. Survivor-
Link was developed with grant funding and is completely free to all users. 

Information regarding survivors’ demographic, diagnosis, treatment, and insurance status at 
their clinic visit was abstracted from the patient’s medical chart by one author (RW). Treatment was 
summarized in a general hierarchy of risk for late effects: highest risk were survivors who had a bone 
marrow transplant, moderate risk were those who received any radiation, and lowest risk were those 
who received chemotherapy or surgery only. Treatment groups were mutually exclusive with surviv-
ors being assigned to their highest risk group. Further, dates of all completed follow-up visits to the 
survivor clinic through December 31, 2014 were abstracted. At Children’s Healthcare of Atlanta, an 
independent pediatric hospital system, patients are unable to be seen after the age of 21. Documen-
tation of being transitioned to an adult survivor clinic or primary care physician during the study 
period was abstracted. Additionally, pediatric patients who transitioned their care to an out of state 
survivor clinic also were identified.

Young adult survivors or parents proxies who completed SurvivorLink registration prior to their 
appointment or within 90 days of their appointment were classified as SurvivorLink registrants. A 
window of 90 days for registration was used to ensure survivors had received all clinic documen-
tation and results following their appointment. The list of patients seen at the Aflac Cancer Survivor 
Clinic along with their parent(s)’ or legal guardian(s)’ name(s) were linked with the SurvivorLink 
user list to determine whether the survivor or the parent proxy were registered. For survivors with 
health records on SurvivorLink, the clinic list was linked by patient name and date of birth. For the 
remaining survivors, the clinic and user lists were linked by patient first and last name for survivors 
≥18 years old and parent or legal guardian’s first and last name for survivors <18 years old. The Sur-
vivorLink user list was then manually reviewed by one author (RW) for all survivors seen who did 
not automatically match. Among SurvivorLink registrants, the dates of all document uploads and 
downloads as well as dates of any sharing invitation were obtained from the SurvivorLink usage 
data. SurvivorLink registrants who uploaded or downloaded a document from their survivor health 
record and/or shared their record during the observation period were considered to be “meaningful 
users.” This definition was used to highlight the SurvivorLink functionality that is aligned with Stage 
2 of Meaningful Use for Medicare or Medicaid Electronic Health Records Incentive Programs, 
which has been incorporated as the advancing care information in the Merit-based Incentive Pay-
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ment System (MIPS) of the Medicare Access and CHIP Reauthorization Act of 2015 (MACRA) [15, 
16].

2.1 Statistical Analysis
Descriptive statistics for all survivors seen in clinic were performed. All continuous variables were 
analyzed as categorical variables; age at diagnosis and survivor visit and time since completion of 
treatment were categorized in five year increments and age at survivor visit accounted for age of the 
legal majority. Comparisons of survivor demographic and cancer-related factors between Survivor-
Link registrants and those who did not register were made using independent chi-square tests. 
Among SurvivorLink registrants, comparisons of those who used SurvivorLink meaningfully to 
those who did not were made using chi-square tests. Logistic regression was used to determine fac-
tors associated with using SurvivorLink meaningfully among registrants. To show how often and 
when registrants used SurvivorLink meaningfully, timelines for each registrant were created docu-
menting when each meaningful event occurred.

To determine if SurvivorLink use was associated with annual survivor care, patients who were eli-
gible to receive their annual survivor care at our clinic (<21 years old at follow-up visit with no 
documentation of transition of care) were identified. The overall return rate was calculated and 
comparisons of demographic and cancer-related factors between those who returned and those who 
did not were made using chi-square tests. Logistic regression was used to determine if survivor race/
ethnicity, history of a relapse or second malignancy, age at survivor visit, and the use of SurvivorLink 
had an association with a patient’s return to clinic. All analyses were conducted using SAS version 
9.4 (Cary, NC). For all analyses, p-values <0.05 were considered to be statistically significant.

3. Results
During the observation period, 722 survivors 2–21.9 years old were seen. Survivors who were non-
English speaking and required an interpreter (n=72), had relapsed or developed a secondary malig-
nancy (n=13), were deceased at time of analysis (n=4), were less than 1.5 years from the completion 
of treatment (n=5), or had documented recommended follow-up visit that was outside the study 
timeframe (n=4) were not included in the analysis. The final dataset included 624 survivors who 
were 54.3% male, 69.2% white, and were 13.8 (SD:4.5) years old at their survivor visit (▶ Table 1). 
The most common diagnosis was leukemia (45.0%). There were 119 survivors with documentation 
of transition of their annual survivor care during the observation period.

Overall, 23.7% (148/624) of survivors or parents proxies registered for SurvivorLink prior to their 
appointment or within 90 days of their appointment (▶ Table 1). There were 32 young adult surviv-
ors and 116 parents proxies who registered. Survivors or parents proxies who are white or Asian 
were more likely to be a SurvivorLink registrant (p=0.01). However, there was no association be-
tween being a SurvivorLink registrant and cancer diagnosis, type of cancer treatment, type of sur-
vivor visit, type of insurance, or if a survivor had transitioned. There were 81 registrants (54.7%) 
who completed the medical records release process for clinic to upload their SHP to their health rec-
ord.

Among SurvivorLink registrants, 38% (56/148) used SurvivorLink in a meaningful way after 
their survivor visit including uploading and storing a document to their health record in addition to 
a document uploaded by clinic, downloading a stored document, and/or sharing their health record 
with a registered provider. Those who were black were significantly less likely to use SurvivorLink in 
a meaningful way while young adult registrants or those who transitioned during the observation 
period were significantly more likely to use SurvivorLink in a meaningful way. Young adult regis-
trants who were ≥18 years old and transitioned during the observation period were 2.6 (95%CI: 1.1, 
6.1) times more likely to use SurvivorLink meaningfully as compared to those <18 years old who 
continued to receive their survivor care in our clinic, when controlling for survivor race/ethnicity.
▶ Figure 2 shows when each of the registrants who used SurvivorLink meaningfully downloaded 

or uploaded a document or shared their health record in relation to their survivor clinic visit. Regis-
trants who did not transition from pediatric survivor care (n=41) tended to use SurvivorLink fol-
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lowing a survivor clinic visit with a median number of 2 meaningful events (range: 1–8). Registrants 
who transitioned (n=15), on the other hand, used SurvivorLink more frequently throughout the 
timeframe with a median of 4 meaningful events (range: 1–32).

Most importantly, of the 624 survivors included in the analysis, 560 (89.7%) were eligible to re-
turn to our pediatric survivor clinic for their annual survivor care visit. Overall, 88.6% (n=496) had 
at least one follow-up visit. When controlling for survivor race/ethnicity, history of relapse or second 
malignancy, and age at survivor visit, SurvivorLink registrants were more likely to return to our 
clinic for their annual survivor care (aOR: 2.6 (95% CI: 1.2, 5.8); ▶ Table 2). Among the 136 Survi-
vorLink registrants, 36.8% (n=50) were meaningful users and nearly all meaningful users returned 
for their annual care (48/50). There was no significant difference in follow-up clinic attendance be-
tween meaningful users and those who had only registered for SurvivorLink (p=0.46). Furthermore, 
among patients who had not registered at their previous visit, 15.2% completed registration within 
90 days of their follow-up visit.

4. Discussion
The use of ePHRs, such as SurvivorLink, has been envisioned as one of the ways to improve patient 
engagement in healthcare and is called for in the cancer survivor literature [17–20]. This study de-
scribes how and when a patient-controlled ePHR is utilized by young adult survivors of childhood 
cancer and parent proxies of survivors <18 years old. The need for such a resource in this vulnerable 
population is evident as demonstrated by patients who left our pediatric institution, and especially 
young adults transitioning to adult care, who have used SurvivorLink as a resource for their health 
information when they were no longer being seen in our clinic. Nationally, Stage 2 of Meaningful 
Use suggests that 5% of active patients have the ability to view online, download or transmit their 
health information [21]. Our clinic nearly doubles the national goal with 9% (56/624) of all surviv-
ors seen in our clinic or parent proxies of survivors <18 years old uploading or downloading a docu-
ment and/or sharing their health record. Recognizing that only a segment of a population will want 
to use ePHRs, we found nearly 40% of registrants used SurvivorLink meaningfully with minimal 
prompting by providers. While the overall uptake of ePHRs has been slow, patients with multiple co-
morbidities and chronic conditions that require self-management, like pediatric cancer survivors, 
may be more likely to adopt and benefit from an ePHR compared to other patients [22, 23]. Com-
plex patients who see multiple providers and have more frequent visits are likely to have information 
management and communication challenges compared to healthier patients. The life-long surveil-
lance for, and treatment of, late effects can be similar to the management of chronic illness. Thus, it 
is not surprising that we found similar patterns of utilization (24% registration rate) as compared to 
pediatric patient portals among parents of children with chronic illnesses (27.9% registration rate) 
[13]. Also, our analysis is consistent with results from the literature showing that ethnicity may im-
pact personal health technology utilization [11, 13]; we found that White, non-Hispanics were more 
likely to register and use SurvivorLink. More research is needed into the preferences and barriers of 
using an ePHR in minority populations.

The type of personal health record – a patient portal tethered to an electronic medical records 
system versus a patient-controlled untethered ePHR – provides different values for patients and pro-
viders [6, 24]. Much of the value of tethered patient portals increases efficiencies for providers, offer-
ing patients quicker access to lab results, prescription refills, referrals, and appointment scheduling [ 
24, 25]. Patient portals can also be used to communicate with providers about non-urgent medical 
matters [24]. However, patients who have providers in multiple independent healthcare systems 
often have separate, non-interoperable portals for each provider, even if the providers are loosely af-
filiated within the same healthcare system or clinically integrated network [25]. When a patient con-
trols their ePHR, they are able to consolidate health information from multiple sources and have im-
mediate access to their pertinent health information [24, 26]. If the patient-controlled ePHR is able 
to be shared with providers regardless of the institution, as with SurvivorLink, providers are able to 
review personal health information from other providers and can use this information in clinical 
decision making and potentially reduce duplication of clinical services [24, 26]. It is important to 
note that our institution does offer patients access to portions of their electronic medical record (i.e. 
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medications, lab results) via a patient portal; the patient portal does not support access to the SHP 
which summarizes their cancer history, treatment, and recommended surveillance as the SHP is 
stored in our electronic medical record system as clinical notes which are not currently available via 
the patient portal. The majority of the meaningful events that occurred in this analysis were regis-
trants downloading the SHP uploaded by the clinic, suggesting access to this document is important 
to cancer survivors.

This study is the first to our knowledge that characterized how young adult survivors use a per-
sonal health record when they are transitioned from pediatric care. In our study population, the 
small number of young adult survivors with documented transition of care were most likely to use 
SurvivorLink meaningfully and used it twice as frequently and more consistently as compared to 
those who continued to receive their survivor care in a pediatric care setting. Since SurvivorLink is 
independent and untethered to an electronic medical record system, survivors are able to create a 
longitudinal health record containing important health documents from all of the providers they see 
in both pediatric and adult care. This addresses common barriers to effective transition to adult 
care, transition support tools, and sharing of a transition plan among providers [27, 28].

Furthermore, while the proportion of survivors who returned for an annual survivor care visit 
was nearly 90% overall, those who were SurvivorLink registrants were significantly more likely to 
have a follow-up visit. These findings are consistent with the findings from the literature showing 
that use of patient portals is associated with increased clinic visits [11–13]. While all of these studies, 
ours included, found an increase in the number of clinic visits and completion of preventative care, 
it is unclear if use of the personal health record drove the increase or if there is reverse causation and 
use of a personal health record is simply a proxy for those who are more engaged in their care. How-
ever, a recent study reported that patients who experienced an acute myocardial infarction, conges-
tive heart failure, or pneumonia who were active users of their patient portal were 66% more likely 
to be re-admitted within 30 days [29]; highlighting those with high morbidity may benefit the most 
from ePHR use. Additionally, no study has measured markers of health technology literacy and 
comfort of use and their impact on personal health record utilization and patient engagement. It has 
been estimated that only half of parents are interested in using personal health records even with 
substantial effectors to promote their use and provide technical support [30]. Understanding the re-
lationship between health technology literacy and comfort of use and their impact on personal 
health record utilization and patient engagement will be important to informing future designs that 
more effectively engage historically underserved populations.

In addition to the fact that observational studies such as this one can only measure associations 
and not causations, there are other limitations to this analysis. This analysis was limited to English-
speaking families because even though SurvivorLink has Spanish educational material available, the 
contents of the website itself are currently only available in English. It is unknown how the use of 
ePHRs may decrease language barriers and should be studied further. Additionally, this study did 
not measure whether using SurvivorLink increased a survivor’s knowledge and understanding of 
their care. Our definition of meaningful use did require the registrant to engage with the ePHR and 
download or upload a document or send a sharing invite; rather than simply log-in. This analysis is 
also limited by selection bias as only survivors seen in our survivor clinic were included; however a 
previous analysis found survivors must first understand the importance of and be engaged in surviv-
or care to see value in SurvivorLink [14]. Further, these results may not be generalizable to all other 
pediatric survivor clinics as some institutions offer continuous care for pediatric and adult aged sur-
vivors, therefore all survivors do not need to transition care at a fixed age. Finally, this was a snap-
shot of how SurvivorLink was used by patients seen in our clinic in a defined period of time. The 
clinic list and the SurvivorLink user list were linked by first and last name and therefore it is plaus-
ible that some patients may be improperly matched or missed. However, a manual review was con-
ducted to limit this bias. Outside of this observational period, survivors have continued to register 
and use SurvivorLink. Today there are 341 parents of survivor <18 years and 296 survivors ≥18 years 
registered on SurvivorLink and 31% have used this ePHR in a meaningful way. Future studies will 
evaluate longitudinal use of SurvivorLink on clinical outcomes or dissemination strategies to in-
crease its uptake among caregivers and young adults.
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5. Conclusion
SurvivorLink is an ePHR designed for the unique needs of pediatric cancer survivors. Getting pa-
tients with chronic conditions to engage and know their personal risk for late effects of cancer treat-
ment is a critical first step in making healthy medical decisions. Importantly, personal health rec-
ords, such as SurvivorLink, may serve as an important bridge when childhood cancer survivors see 
providers outside their medical system or transition to adult care. Enabling patients to easily grant a 
provider access to personalized health history information at any time can alleviate potential prob-
lems or delays with health communication. This is crucial to ensure quality, life-long health care de-
livery for survivors of childhood cancer and may prove critical in preventing morbidity and mortal-
ity related to gaps in communication of medical information in this high-risk population.

Abbreviations
COG LTFU: Children’s Oncology Group Long-Term Follow-Up
ePHR: electronic personal health record
SHP: Survivor Healthcare Plan

Multiple Choice Questions
Who is most likely to be a meaningful user of Cancer SurvivorLinkTM, an electronic personal health 
record (ePHR) designed for survivors of pediatric cancers?
A  Parent proxies of survivors with a history of a relapse of their cancer
B  Survivors closer to the completion of therapy (<5 years off therapy)
C  A young adult transitioning to adult care
D  Survivors who were treated with radiation therapy

Answer: C
As shown in ▶ Table 1, there were no differences in who was likely to be a meaningful user 

among SurvivorLink registrants in terms of treatment, time since completion of therapy, or history 
of relapse or second malignancy. However, we did find that young adult survivors who were ≥18 
years old and transitioned during the observation period were 2.6 (95%CI: 1.1, 6.1) times more 
likely to use SurvivorLink meaningfully as compared to those who continued to receive their surviv-
or care in our clinic, when controlling for survivor race/ethnicity.

Which subgroup of pediatric cancer survivors is more likely to return to survivor clinic for a recom-
mended follow-up visit?
A  Survivors who are registered for SurvivorLink
B  Survivors who are female
C  Survivors who are meaningful users of SurvivorLink
D  Survivors who have private insurance 

Answer: A
When controlling for survivor race/ethnicity, history of relapse or second malignancy, and age at 

survivor visit, SurvivorLink registrants were more likely to return to our clinic for their annual sur-
vivor care (aOR: 2.6 (95% CI: 1.2, 5.8); ▶ Table 2). There was no significant difference in follow-up 
clinic attendance between meaningful users and those who had only registered for SurvivorLink 
(p=0.46). As shown in ▶ Table 2, patient gender and insurance type were not associated with follow-
ing-up clinic attendance.

Clinical Relevance Statement
Pediatric cancer survivors are at risk for chronic and debilitating health conditions. While survivors 
and their parents have expressed interest in electronic personal health records (ePHRs) to manage 
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their complex medical needs, this is the first article to describe how they use an ePHR. Young adult 
survivors of pediatric cancer who transitioned to adult care were more likely to be meaningful users 
and used it twice as frequently as those who continued to receive care in a pediatric survivor clinic; 
while, among those who continued to receive pediatric care, being a registrant was associated with 
returning for an annual follow-up visit.
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Fig. 1  
Cancer SurvivorLink 
(www.cancersurvivor
link.org) User Interface
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Fig. 2 Overview of when survivors meaningfully use SurvivorLink by transition status
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Table 1 Characteristics of pediatric cancer survivors seen in survivor clinic who registered for SurvivorLink and 
used SurvivorLink meaningfully

Characteristic

Overall

Survivor Gender

Male

Female

Survivor Race/Ethnicity

White, non-Hispanic

Black, non-Hispanic

Hispanic

Asian

Diagnosis

Leukemia

non-Hodgkin‘s Lymphoma

Hodgkin‘s Lymphoma

Neuroblastoma

Renal Tumor

Sarcoma

Other Malignancy

Age at Diagnosis

<5 yrs

5–9.9 yrs

10–14.9 yrs

15–20.9 yrs

Cancer Treatment 

Chemotherapy &/or Surgery 
Only

Radiation (no BMT)

BMT

History of Relapse/SMN

None

History of Relapse/SMN

Time Since Completion of Therapy

<5 yrs

5–10 yrs

10+ years

Clinic Visit Type

First Survivor Visit

Follow-up Survivor Visit

N

624

339

285

432

140

33

19

281

56

38

67

58

86

38

375

129

87

33

381

151

92

537

87

262

240

122

190

434

Among Survivors Seen in 
Clinic – 
SurvivorLink Registrants

n (%)

148/624 (23.7%)

80 (23.6%)

68 (23.9%)

116 (26.9%)

21 (15.0%)

5 (15.2%)

6 (31.6%)

79 (28.1%)

10 (17.9%)

11 (29.0%)

14 (20.9%)

10 (17.2%)

13 (15.1%)

11 (29.0%)

90 (24.0%)

30 (23.3%)

18 (20.7%)

10 (30.3%)

86 (22.6%)

40 (26.5%)

22 (23.9%)

128 (23.8%)

20 (23.0%)

69 (26.3%)

53 (22.1%)

26 (21.3%)

38 (20.0%)

110 (25.3%)

p-valueb

0.94

0.01

0.10

0.74

0.64

0.86

0.42

0.14

Among SurvivorLink Reg-
istrants –
SurvivorLink Usersa

n (%)

56/148 (37.8%)

29 (36.3%)

27 (39.7%)

49 (42.2%)

1 (4.8%)

2 (40.0%)

4 (66.7%)

30 (38.0%)

3 (30.0%)

7 (63.6%)

7 (50.0%)

3 (30.0%)

4 (30.8%)

2 (18.2%)

29 (32.2%)

14 (46.7%)

7 (38.9%)

6 (60.0%)

28 (32.6%)

17 (42.5%)

11 (50.0%)

47 (36.7%)

9 (45.0%)

26 (37.7%)

16 (30.2%)

14 (53.8%)

16 (42.1%)

40 (36.4%)

p-valuec

0.67

0.001

0.35

0.24

0.25

0.48

0.13

0.53
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Table 1 Continued

Characteristic

Age at Survivor Visit

2–9.9 yrs

10–14.9 yrs

15–17.9 yrs

18–21.9 yrs

Insurance

Private

Public

None

Transitionedd

Did not transition

Transitioned

Registrant Type

Parent Proxy (Survivor <18 years 
old)

Young Adult Survivor (Survivor 
≥18 years old)

BMT = Bone Marrow Transplant; SMN Second Malignancy
a Uploaded or downloaded a health document to their SurvivorLink health record and/or shared the health record.
b SurvivorLink registrants compared to those who did not register 
c Among SurvivorLink registrants, meaningful users compared to non-meaningful users.
d Documentation of transitioned to adult survivor clinic, out of state survivor clinic, or primary care physician dur-
ing study period

N

145

222

121

136

402

214

8

505

119

488

136

Among Survivors Seen in 
Clinic – 
SurvivorLink Registrants

n (%)

31 (21.4%)

64 (28.8%)

21 (17.4%)

32 (23.5%)

99 (24.6%)

47 (22.0%)

2 (25.0%)

121 (24.0%)

27 (22.7%)

116 (23.7%)

32 (23.5%)

p-valueb

0.09

0.76

0.77

0.95

Among SurvivorLink Reg-
istrants –
SurvivorLink Usersa

n (%)

5 (16.1%)

26 (40.6%)

8 (38.1%)

17 (53.1%)

43 (43.4%)

13 (27.7%)

0 (0.0%)

41 (33.9%)

15 (55.6%)

39 (33.6%)

17 (53.1%)

p-valuec

0.02

0.07

0.04

0.05

Table 2 Among survivors eligible for pediatric follow-up, characteristics of survivors who returned to survivor clinic 
compared to those with no follow-up visit 

Characteristic

Overall

Survivor Gender

Male

Female

Survivor Race/Ethnicity

White, non-Hispanic

non-White

Follow-up
Visit
n (%)

496 (88.6%)

270 (90.0%)

226 (86.9%)

337 (88.0%)

159 (89.8%)

No Follow-up
Visit
n (%)

64 (11.4%)

30 (10.0%)

34 (13.1%)

46 (12.0%)

18 (10.2%)

p-value

0.25

0.52

aOR (95% CI)

0.8 (0.4, 1.4)

Ref

p-value

0.39
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Table 2 Continued

Characteristic

Age at Diagnosis

<5 yrs

5–9.9 yrs

10–14.9 yrs

15–20.9 yrs

Treatment

Chemotherapy &/or Surgery Only

Radiation (no BMT)

BMT

History of Relapse/SMN

None

History of Relapse/SMN

Time Since Completion of Therapy

<5 yrs

5–10 yrs

10+yrs

Clinic Visit Type

First Survivor Visit

Follow-up Survivor Visit

Age at Survivor Visit

2–9.9 yrs

10–14.9 yrs

15–17.9 yrs

18–21.9 yrs

Insurance

Private

Public

None

SurvivorLink Use

Not Registered

Registrant

BMT = Bone Marrow Transplant; SMN Second Malignancy

Follow-up
Visit
n (%)

311 (87.9%)

109 (91.6%)

63 (90.0%)

13 (76.5%)

298 (86.6%)

120 (90.2%)

78 (94.0%)

421 (87.0%)

75 (98.7%)

217 (91.2%)

199 (88.8%)

80 (81.6%)

152 (87.9%)

344 (88.9%)

132 (93.0%)

192 (87.3%)

107 (89.9%)

65 (82.3%)

308 (88.0%)

184 (90.2%)

4 (66.7%)

368 (86.8%)

128 (94.1%)

No Follow-up
Visit
n (%)

43 (12.1%)

10 (8.4%)

7 (10.0%)

4( 23.5%)

46 (13.4%)

13 (9.8%)

5 (6.0%)

63 (13.0%)

1 (1.3%)

21 (8.8%)

25 (11.2%)

18 (18.4%)

21 (12.1%)

43 (11.1%)

10 (7.0%)

28 (12.7%)

12 (10.1%)

14 (17.7%)

42 (12.0%)

20 (9.8%)

2 (33.3%)

56 (13.2%)

8 (5.9%)

p-value

0.33

0.11

<0.001

0.06

0.73

0.10

0.26

0.02

aOR (95% CI)

Ref

11.9 (1.6, 87.9)

Ref

0.5 (0.2, 1.1)

0.7 (0.3, 1.6)

0.3 (0.1, 0.8)

Ref

2.6 (1.2, 5.8)

p-value

0.01

0.07

0.39

0.01

0.02
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