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Abstract

Purpose—Describe the prevalence and predisposing factors for potentially modifiable unmet 

emotional, care/support, and information needs among adult survivors of childhood malignancies.

Methods—A randomly selected/stratified sample of participants in the Childhood Cancer 

Survivor Study (CCSS) responded to the CCSS-Needs Assessment Questionnaire (CCSS-NAQ) 
(n=1189; mean [SD] current age, 39.7 [7.7], range=26–61 years; 60.9% women; mean [SD] years 

since diagnosis, 31.6 [4.7]). Survivors self-reported demographic information, health concerns, 

and needs; diagnosis/treatment data were obtained from medical records. Adjusted proportional 

risk (PR) ratios were used to evaluate 77 separate needs.

Results—Fifty-four percent of survivors reported unmet psycho-emotional, 41%, coping, and 

35%, care/support needs; 51%, 35%, and 33%, respectively, reported unmet information needs 

related to cancer/treatment, the health care system, and surveillance. Female sex and annual 

income <$60K were associated with multiple needs; fewer needs were linked to diagnosis/years 

since/ or age at diagnosis. Having moderate/extreme cancer-related anxiety/fear was associated 

with all needs, including a >6-fold increased prevalence for help dealing with “worry” (PR=6.06; 
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95% CI, 3.79 – 9.69), anxiety (PR=6.10; 95% CI, 3.82–9.72), a >5-fold increased prevalence for 

“needing to move on with life” (PR=5.56; 95% CI, 3.34–9.25), and dealing with “uncertainty 

about the future” (PR=5.50; 95% CI, 3.44–8.77). Radiation exposure and perceived health status 

were related to 42 and 29 needs, respectively.

Conclusions—Demographic factors, disease/treatment characteristics, and intrapersonal factors 

can be used to profile survivors’ unmet emotional, care/support, and information needs.

Implications for Survivors—These data can be used to enhance provider-survivor 

communication, identify at-risk subsamples, and appraise core intervention content.
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BACKGROUND

Adult survivors of pediatric malignancies are likely to manifest different needs at different 

time points given the heterogeneity of childhood cancers, treatment exposures, survivor 

behaviors, and informed access to health care [1]. For example, more than 60% of 879 adults 

(aged 18–39 years) who had experienced childhood cancer expressed a need for age-

appropriate cancer-related information, and more than 50% of these respondents indicated 

that their needs for information and services were unmet [2, 3]. A cohort of 526 adult 

survivors of childhood central nervous system (CNS) tumors (age range, ≥18 to >36 years; 

mean age, 26 years) identified psychosocial services (40%), education about their illness 

(35%), care coordination (22%), and medical care (15%) as their most pressing needs [4]. 

However, studies generally have not reported the comprehensive needs of childhood cancer 

survivors older than 40 years —the population most likely to experience multiple health 

needs as a result of their escalating chronic illnesses or complications of late effects [5]— or 

addressed needs in sufficient detail to specifically inform tailored interventions.

While almost all pediatric cancer programs offer survivorship services, a variety of factors 

contribute to survivors’ lack of uniform access to such programs [6]. Among pediatric aged 

survivors, preferences by treating oncologists to supervise long-term care or survivors’ and 

their families’ reluctance to transition care may result in follow-up evaluations largely 

focused on primary cancer surveillance [7]. In older survivors, age restrictions for delivery 

of care in pediatric institutions necessitate transition of care; in the best of these situations, 

transition is facilitated by the nearby availability of a long-term follow-up program serving 

adults with cancer [6]. Specialized survivorship programs are becoming increasingly 

available in cancer centers and community settings, but geographic and financial factors also 

limit survivors’ access [8, 9]. Ultimately, the vast majority of childhood cancer survivors 

will have primary care transitioned to community providers who are generally unfamiliar 

with the health risks or health needs predisposed by cancer treatment, some of which 

manifest many years following exposure [10, 11]. To comprehensively address the health 

care needs of childhood cancer survivors, risk-based care that integrates the cancer 

experience within the context of primary care is recommended for all survivors [12]. Risk-

based care involves a personalized plan of surveillance for primary cancer, screening for 
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health related effects of cancer and its treatment, and health counseling regarding methods to 

mitigate cancer-related toxicity. A survivorship care plan that delineates the cancer history, 

specific treatment modalities, risk-based screening and surveillance plans and the roles of 

clinicians participating in long-term follow-up care has been promoted as an important tool 

to facilitate communication and coordination of survivorship care, particularly among those 

who do not have access to specialty programs supervised by clinicians familiar with health 

issues experienced by childhood cancer survivors [13]. Adding an assessment of health-

related needs to this care plan would make a significant contribution to long-term care of 

childhood cancer survivors. Using a comprehensive, valid, and reliable multi-dimensional 

health-related needs measure [14], we provide the first report on the emotional, care/support, 

and information needs of a large sample of adult survivors of childhood cancer. We aimed to 

assess the associations between unmet needs and demographic, disease, treatment, health 

status, and intrapersonal characteristics. Based on extremely limited prior information, we 

hypothesized that these factors would be variably associated with unmet needs.

METHODS

Data source

The CCSS is a 27-institution cohort study (IRB approval obtained at each participating 

institution) that follows more than 10,000 geographically and socio-economically diverse 

long-term survivors (i.e., those who completed therapy for a pediatric malignancy at least 5 

years previously) [15,16]. The study, which involves retrospective plus prospective 

ascertainment of late effects, was initiated in 1994 to track survivors of pediatric cancers 

diagnosed and treated between 1970 and 1986. Survivors completed a baseline questionnaire 

at study entry and responded to follow-up questionnaires at regular intervals. All but 10% of 

the cohort consented to release their medical records. Questionnaires and sampling methods 

have been previously described [15,16].

Sample

CCSS participants who were treated at St. Jude Children’s Research Hospital were excluded 

to assure a more homogeneous sample in terms of the cancer treatment experience and 

survivors’ need perceptions. St. Jude provides comprehensive medical and psychosocial 

services to all patients regardless of their ability to pay and continues patient care until the 

survivors reach 18 years of age or 10 years from diagnosis and periodic (every 5 years) 

cancer-related consultation in adult survivors participating in the St. Jude Lifetime Cohort 

Study[17]. Survivors younger than 25 years as of December 31, 2009, were also excluded, 

allowing us to focus on those unlikely to be covered by parental health insurance or by 

federal/state insurance for children and adolescents. Requiring a minimal sample of 1000 

survivors to complete our psychometric analysis of the CCSS-NAQ, we selected a stratified 

(age, sex, diagnosis) random sample of 1430 survivors drawn from the total eligible sample 

(N=4454) on the basis of previous CCSS cohort participation rates. We used inverse 

weighting probabilities in our analysis for African American, Hispanic, and rural-residing 

(i.e., those for whom a Rural Urban Commuting Area Code was tied to their small town or 

those who resided in smaller, rural census tracts) survivors to maximize sample diversity. 

Only 36 survivors in the initial mailing returned a questionnaire. Using phone and electronic 
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tracing methods in our survey research laboratory, forwarding addresses, and sending out an 

additional 1660 questionnaires (as many as 4 questionnaires to one individual with 4 re-

location addresses) we were able to solicit 1178 useable questionnaires for our psychometric 

analysis of the CCSS-NAQ; an additional 11 survivors provided useable questionnaires after 

the psychometric analysis was completed for a participation rate of 83% and a questionnaire 

return rate of 39% (Supplement Figure 1).

Data collection and study measures

The questionnaire booklets were mailed to participating survivors with a pre-addressed, 

stamped return envelope and included the needs assessment instrument and demographic 

and health care access questions. The demographic variables included sex, race, marital 

status, two indicators of economic status (highest household education/household income), 

and employment status. Insurance status and health care access were assessed by using index 

items from the National Health Interview Survey [18] and the CCSS cohort survey [15, 16]. 

Data related to childhood cancer (diagnosis, date of diagnosis, interval since diagnosis, 

treatment exposures) were obtained from the medical records of the CCSS database. 

Common Terminology Criteria for Adverse Events (CTCAE) [19], a calculated variable 

developed by the National Cancer Institute, scores both acute and chronic conditions in 

patients with cancer and in cancer survivors of all ages; conditions are graded as none (grade 

0), mild (grade 1), moderate (grade 2), severe (grade 3), life-threatening or disabling (grade 

4), or fatal (grade 5). For participants who had more than one condition, the grade of the 

most advanced condition was used in the analysis.

Health-related concerns and cancer-related fear/anxiety items were derived from the most 

recent CCSS cohort follow-up survey completed during the same time interval as the CCSS-
NAQ.

The five single items are listed below.

• “Do you currently have anxieties/fears as a result of your cancer or treatment?”

(Response options ranged from (1) no anxiety/fears to (5) very many, 

extreme anxiety/fears)

• “Please rate how concerned you are about the following:”

○ “your ability to have children”,

○ “developing cancer in the future”,

○ “your ability to get life insurance”, and

○ “your ability to get health insurance”.

(Response options for these four items ranged from (1) not at all concerned to (5) 

very concerned.)

Need outcomes

The CCSS-NAQ was developed to comprehensively assess the health-related needs of adult 

survivors of childhood cancer. The instrument [14] includes 135 items composing 9 

Cox et al. Page 4

J Cancer Surviv. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



unidimensional subscales (Psycho-emotional, Health System Concerns, Cancer-related 
Health Information, General Health, Survivor Care and Support, Surveillance-related 
Information, Coping, Fiscal Concerns, and Relationships). Confirmatory factor analysis 

(n=1178; RMSEA = 0.02; 90% CI = 0.019 – 0.020; CFI = 0.96; TLI = 0.96) and person-

item fit variable maps were used to assess construct validity. Across subscales, Cronbach’s 

alpha coefficient was 0.94–0.97 and test-retest stability was 0.54–0.84. In a Rasch analysis, 

item reliability was 0.97–0.99, person reliability was 0.80–0.90, and separation index scores 

were 2.00–3.01. For this analysis, survivors who had no need or met needs were compared 

to those reporting low-, moderate-, or high-level unmet needs. This report is limited to 

findings from the 77 individual items composing the Psycho-emotional, Care/Support, 
Coping, Health System Concerns, Cancer-related, and Surveillance-related Information 
subscales. Information from these specific subscales could be immediately incorporated into 

clinical practice: the General Health, Relationships, and Fiscal Concerns subscales would 

likely require supplemental information and additional resources beyond the oncologist or 

primary care provider.

Analysis

Although each item in a Rasch-derived subscale contributes to the overall construct of that 

subscale, the item measures discrete content. Individual items can serve as stand-alone items 

(e.g., “need help with always feeling tired”) or contribute to the overall subscale (e.g., 

“general health”). Overall and stratum-specific prevalence of 77 individual need items [(1) 

no need, need met; (2) low-, moderate-, high-level need] were assessed (Table 1).

Log-binomial regression was used to estimate prevalence ratios (PRs) [20] and 

corresponding 95% confidence intervals (CIs) for the associations between exposures of 

interest (demographic, disease/treatment factors, and intrapersonal factors) and the 77 need 

items. A priori dependency assumptions were encoded in a directed acyclic graph 

(Supplement Figure2) to assess potential confounding pathways that required adjustment 

[21], and applied the back-door criterion to the fully encoded directed acyclic graph to 

identify a minimal sufficient set of covariates for adjustment (Supplement Table 1) to reduce 

confounding bias for each exposure-outcome association [21, 22]. The minimal sufficient set 

of covariates relevant to each exposure-outcome association of interest was subsequently 

adjusted in the corresponding multivariable log-binomial model. For example, when 

estimating PRs of the association between radiation therapy and care/support needs, the 

minimal sufficient set was current age, age at diagnosis, and diagnosis group. Only 

associations with P-values less than 0.05 are reported in Tables 2 – 4.

RESULTS

The sample (n=1189) was predominantly female, non-Hispanic white, married, college 

educated, and employed full-time with a median annual income of $60,000–$99,999 (Table 

1). Leukemia was the most frequent diagnosis (33.7%) and most of the responders’ diseases 

were diagnosed between the ages of 0–4 years. Non-respondents were slightly more racially 

diverse; 4.6% were African American and 7.6% were Hispanic (P = 0.002), and more than 

half were male (51.2%; P < 0.001). Although most responders and non-responders resided in 
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urban areas, survivors from rural areas were well represented (15.3% of responders and 

10.6% of non-responders [P < 0.001]). Non-responders did not differ from the study sample 

in age, age at diagnosis, type of diagnosis, or years since diagnosis.

Demographic links to unmet needs

Twenty-five percent of the sample report no needs or met needs; 51% of the sample 

endorsed ≤ 9 needs; only 1% of survivors endorsed ≥70 unmet needs; 4% of the sample 

endorsed ≥60 needs; 7% endorsed ≥50 needs; 12%, ≥40 needs. More than half of the 

survivors who reported needs endorsed having unmet psycho-emotional (54%) and cancer-

related information (51%) needs; 35% of the sample reported care/support and health care 

system concerns; 41% reported coping needs, and 33% of the sample reported surveillance-

related needs (Table 1). Being female was associated with having ≥ 50% unmet care/support 

(Supplement Table 2A) and coping needs (Supplement Table 2B); women endorsed more 

than 75% of the unmet health-system concerns and cancer-related information needs 

(Supplement Table 4A–B). Having less than a college education was associated with 17 of 

20 care/support needs (Supplement Table 2A), 3 cancer-related information needs 

(Supplement Table 4A), 4 health-system concerns (Supplement Table 4B), and 5 

surveillance-related needs (Supplement Table 4C), and 3 coping needs (Supplement Table 

2B). Having a total household income <$60K was associated with all psycho-emotional 

(Supplement Table 3), coping (Supplement Table 2B), care/support (Supplement Table 2A), 

and health system concerns (Supplement Table 4B) and 5/8 surveillance-related needs 

(Supplement Table 4C), but only 2/11 cancer-related information needs (Supplement Table 

4A). Survivors who were single, separated, or divorced were more likely than those in a 

relationship to report having psycho-emotional (9/16) (Supplement Table 3) and 11/12 

coping needs (Supplement Table 2B). Race, residence (rural vs. urban), employment, 

availability of primary care, number of MD visits, number of cancer-related visits, surgical 

intervention, concern about getting life insurance, time since last medical check-up, and next 

scheduled check-up were not associated with any of the 77 needs.

Disease and treatment links to unmet needs

Compared to having a diagnosis of solid tumors (including bone cancer), having a diagnosis 

of Hodgkin lymphoma or leukemia/non-Hodgkin lymphoma resulted in having more unmet 

needs, with larger prevalence ratios. For example, Hodgkin lymphoma was associated with 

14 unmet needs; leukemia/non-Hodgkin lymphoma diagnoses were linked to 11 unmet 

needs across all subscales (Tables 2–4). Similarly, a diagnosis of CNS tumor increased the 

prevalence ratios for unmet needs across all subscales except coping. Of note, a CNS tumor 

diagnosis was protective against 4 unmet cancer-related information needs (Table 4A) and 1 

surveillance-related need (“need information about what screening tests I should have based 

on treatment history”) (Table 4C).

Receiving a pediatric malignancy diagnosis at 5–14 years of age was associated with 17 

needs (particularly care/support and coping [Supplement Table 2 A–B]); a diagnosis at 15–

20 years old resulted in a higher prevalence of 15 unmet needs across all subscales except 

care-support and surveillance. Survivors diagnosed 28–31 years ago had an increased 

prevalence for needing help with “getting MD to be confident in their choices” (PR=2.11, 
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95% CI, 1.03–4.33), and “getting MD to be more accepting” (PR=2.40, 95% CI, 1.11–5.19 

(Supplement Table 2A). Compared to those with fewer years since diagnosis (i.e., 24–31 

years), survivors diagnosed 32–42 years ago were protected against 3 unmet needs: 

“knowing diseases that can result from cancer therapy (PR=0.63, 95% CI, 0.41–0.96)”, 

“what I can do to reduce my chances of late effects (PR=0.65, 95% CI, 0.43–0.99)”and 

“what screening tests I need based on treatment history”(PR=0.59, 95% CI, 0.37–0.93) 

(Supplement Tables 4A&C).

Chemotherapy had no association with psycho-emotional or coping needs, but was linked to 

10/20 care/support, 6/11 cancer-related information, and 3 surveillance-related needs (Tables 

2A, 4A&C). Radiation exposure was associated with 13 of 16 psycho-emotional needs 

(Table 3) and all care/support (Table 2A), 9/12 coping (Table 2B), 9/11 cancer-related 

information (Table 4A), 7/10 health system (Table 4B), and 1/8 surveillance-related needs 

(Tables 4C).

Health Status, Chronic Conditions, and Long-term Care

Compared to a health perception of “excellent/very good”, a survivor’s perceived health 

status of “good/fair/poor” was associated with 13 psycho-emotional needs, with the highest 

PR for “need help feeling in control of my situation”; 2 of 20 care/support needs, with the 

highest PR for “need to have more trust in my physician”; 8 of 12 coping needs, with the 

highest PR for “need help moving on with my life”, and 5 of 11 cancer-related information 

needs, with the highest PR for “need information about how cancer affected my body”. 

Health status was associated with only one health care system concern (“need information 

about support groups in my area”) and no surveillance-related needs. Survivors with severe 

or life-threatening chronic problems (Grades 3–4) reported having 5 of 16 psycho-emotional 

and 6 of 20 care/support needs, with the largest PR for “need help to share feelings with 

MD.” Receiving follow-up care at a long-term follow-up (LTFU) oncology clinic rather than 

elsewhere increased survivors’ risk for reporting 6 psycho-emotional needs, one care/support 

needs (“need help to share feelings with MD”), and 1 health care system concern (“need to 

be treated like a person, not just another case”) (Tables 2A–4A).

Concerns and Worries

“Concern about the ability to have children” was associated with 1surveillance, 11 of 20 

care/support, 6 of 10 health-care system, and 8 cancer-related information needs. Survivors’ 

“concern about the ability to obtain health insurance” was associated with 68/77 unmet 

needs across all subscales. “Concern about cancer returning” did not affect the psycho-

emotional or care/support items but was associated with 3/12 unmet coping needs (Table 

2B), 1/10 health care system concerns (Table 4B), 6/11 cancer-related information needs 

(Table 4A), and 5/8 surveillance-related needs (Table 4C). “Moderate to extreme anxiety” 

about having had cancer/treatment was significantly associated with all 77 needs (Tables 2–

4); prevalence risks ranged from 1.86 (95% CI, 1.12–3.08) for “need help for feelings of 

boredom/uselessness” to 6.10 (95% CI, 3.82 – 9.72) for “need help dealing with anxiety”.
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DISCUSSION

To our knowledge, this is the first effort to document a broad array of highly specific health-

related needs in a large population of adult survivors of childhood cancer. We examined 

individual needs rather than categories of needs and observed that these needs are influenced 

differentially by demographic, disease, treatment, and intrapersonal factors. Eight of the 21 

factors examined were consistent major influences on unmet needs: female sex; household 

income <$60K; diagnosis between the ages of 5 and 14 years; perceived health status of 

good, fair, or poor; moderate/extreme concerns about the ability to obtain health insurance; 

radiation exposure; fear about cancer recurrence; and moderate or extreme cancer/treatment-

related anxiety or fear.

Males reported having fewer unmet needs than did women, which is consistent with studies 

of men in the general population; although men realize that they may have health-related 

needs, they may readily dismiss them and take no action to address them [23]. Although 

lower levels of income and education were associated with care/support needs, coping and 

psycho-emotional needs were linked to income but not to education. A lower income was 

uniquely associated with needing information about after-cancer care, support groups, access 

to professional counseling, needing doctors to talk to each other, and needing information 

about who to call for help. These needs, for the most part, are linked to the availability/

accessibility of health care resources for resolution, resources that may not be within reach 

of those with lower incomes or inadequate health insurance [24].

Compared to those with other diagnoses, survivors of CNS tumors were more concerned 

with provider sensitivity—needing questions to be addressed fully and their opinions to be 

valued—and were more likely to need help maintaining control/positive outlook. CNS tumor 

survivors commonly experience cognitive impairment [25] including compromises in 

memory, fatigue, and executive function [26]. These factors contribute to higher stress levels 

and inadequate coping abilities [27]. These survivors’ higher reporting of care/support and 

psycho-emotional needs likely reflects these difficulties.

Alternatively, a diagnosis of CNS tumor was protective against 6 unmet needs. In the US, 

because of the substantial risks of cancer- and treatment related adverse health effects (i.e., 

development of new endocrine, neurological, neurosensory, and neurocognitive impairment 

[28]), survivors of CNS tumors often receive high-quality long-term follow-up care in 

specialized cancer centers. Thus it is more likely that during treatment and in follow-up, 

their progress is carefully monitored, their multiple needs anticipated, and interventions to 

modify risks are implemented. Therefore, these survivors, in contrast to others who may be 

less frequently monitored by specialists in survivorship care (e.g., those with Hodgkin 

lymphoma, leukemia, or non-Hodgkin lymphoma), are in an optimal position to have many 

of their health care system concerns, cancer-related information needs, and surveillance 

needs assessed and met.

Survivors whose disease was diagnosed between the ages of 5 to 14 years and, to a lesser 

extent, adolescents whose disease was diagnosed between 15 to 20 years of age reported a 

higher prevalence of unmet needs. Experiencing numerous and prolonged hospitalizations at 
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critical developmental periods (e.g., school-age, adolescence) is a significant risk factor for 

developmental problems and associated health-related needs [29]. School-aged children are 

normally developing friendships and seeking approval from their peer group; they are 

learning impulse control, what constitutes appropriate behavior, and physical and artistic 

mastery. These behavioral skills ultimately inform a new sense of personal competence and 

are the foundation for children’s self-evaluation in comparison to their peers [30]. 

Adolescents, in particular, can face a significant loss of independence and disruption of their 

social relationships at a time when they should be developing social and relationship skills 

critical to successful functioning in adulthood [31]. That children diagnosed at these critical 

times, in contrast to between 0 and 4 years, would endorse more needs is not surprising.

Compared to survivors diagnosed more than 31 years ago, survivors diagnosed more 

recently endorsed needs related to their expectations of physician communication and the 

need to make sense of their illness. A patient’s age is associated with the preferred style of 

patient-provider interaction: older patients are more accepting of an authoritative physician 

interaction style, whereas younger patients expect a more consultative style with more 

shared decision making [32, 33, 34].

Survivors diagnosed 32–42 years ago were protected against the prevalence of several needs. 

CCSS data [35] demonstrate that 30 years after diagnosis, almost three-fourths of the study 

sample had a chronic health condition; more than 40% had a condition that was severe, life 

threatening, disabling or fatal; and 39% had multiple conditions (excluding mental health 

problems). These survivors may be receiving regular care for chronic illness and, as a result, 

are likely receiving information that would reduce their needs for information and 

communication within the health care setting. Follow-up for these chronic conditions may 

put some of these survivors in an optimal position to receive the information they need.

Surgical intervention was not associated with any unmet needs. Improved surgical 

techniques (organ and tissue sparing rather than radical surgery) have significantly reduced 

the health-related needs of these survivors [36]. Chemotherapy was primarily associated 

with provider interaction/communication needs. Endorsement of these needs may partially 

reflect an individual’s specific chemotherapy exposure and consequent outcomes—lower 

IQ; problems with memory, attention, and processing; and lower self-esteem [24]—

problems that would logically necessitate repeated reassurance, greater acceptance, and a 

need for trust in the care provider. Because radiation is linked to so many risks for 

subsequent health conditions [37], those treated with radiation may report substantially more 

needs than those who did not receive radiation therapy.

Receiving care at an LTFU oncology clinic was associated with psycho-emotional needs, 

care/support needs, and health-care system concerns: these needs emphasized reassuring 

provider communication, reducing fear/anxiety, and maintaining a positive outlook. 

Survivors of pediatric malignancies are more likely to receive risk-based information at 

LTFU clinics because of these clinics’ familiarity with LTFU guidelines [38]; similarly, risk-

based information provided to survivors at LTFU clinics will likely exceed (in quantity and 

specificity) that provided by primary care physicians [39]. This information may generate 

uncertainty, anxiety, and fears about future disability. Moreover, in survivor-specific care 
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settings, survival and monitoring for late effects are currently the critical outcomes and the 

principal concerns, with the long-term care focus being on physical manifestations of late 

effects [40, 41]. Our results suggest that it is easier to address/provide interventions for 

medical issues and potentially more challenging to address/remediate psychosocial issues.

Perceived health status (good/fair/poor) and a chronic disease grade of 3–4 (severe/life 

threatening) were associated with multiple needs. Survivors of childhood cancer have much 

higher than average rates of chronic illness beginning in their early or middle adult years. 

The results of recent studies show that the cumulative incidence of a severe, disabling, life-

threatening, or fatal health condition among these survivors is approximately 4-fold greater 

than that of siblings [42], underscoring the importance of life-long follow-up of childhood 

cancer survivors that integrates screening, health counseling, and intervention pertinent to 

the risks imposed by their cancer and its treatment.

Moderate to extreme fear/anxiety related to cancer, its treatment, or both was associated with 

all needs modeled. Anxiety is more common among cancer survivors than among the 

general population [43]. Although most childhood cancer survivors have normal 

psychological functioning [44, 45, 46], distressed psychological states may give rise to 

multiple needs. Adult patients with cancer who do not have psychological clinical 

syndromes still experience worries, fears, anxiety, and other forms of psychological stress; 

they report fear about the future, inability to make plans, uncertainty, and a heightened sense 

of vulnerability. Mood disturbance, fear of cancer recurrence, and concerns about body 

image are common in adults with cancer and in survivors of adult cancer. Chronic illness 

post-cancer in adults can cause feelings of loss of control, anger, sadness, guilt, and 

confusion [47, 48]. Thus, it is not surprising that dealing with these same issues would 

surface as unmet needs in adult survivors of pediatric malignancies.

Concern about the ability to obtain health insurance was linked to 48 of 77 unmet needs. 

Fewer than half of the adult survivors followed in the CCSS received a cancer-related visit in 

the preceding 2 years, and patients without health insurance had the highest prevalence of 

lack of appropriate follow-up [49]. Difficulty acquiring health insurance has been well 

documented as a common problem for adult survivors of pediatric malignancies [41, 50]. At 

the time of this needs assessment, the Affordable Care Act (ACA) had not been signed into 

law, and childhood cancer survivors were still facing the possibility of 1) being denied 

coverage due to pre-existing conditions, 2) charged more for coverage because of health 

status, 3) annual/lifetime coverage limits that could result in sudden termination of care, or 

4) having to choose between life-saving screening and their life savings because they lacked 

access to affordable coverage. Provisions of the ACA are expected to help pediatric cancer 

survivors to gain or retain insurance coverage [41], and health insurance concerns in the 

future will not likely be of the magnitude demonstrated in this study.

Our results should be interpreted in the context of several limitations. Despite our efforts to 

oversample under-represented populations, minority participation was suboptimal, and thus 

our analyses may be underpowered to detect racial differences in unmet needs. Despite a 

very poor questionnaire return rate (39%), we had the resources to track these survivors and 

to send multiple questionnaires to the same individual when new addresses were located. 

Cox et al. Page 10

J Cancer Surviv. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Most non-responders were men, and more responders than expected were well educated. 

Our estimates for the reported exposure-outcome associations may, therefore, be sensitive to 

bias because participation in this study was conditional on certain factors associated with our 

outcomes of interest. The magnitude and direction of bias is difficult to speculate without 

additional information on non-participants and would likely vary between exposure-outcome 

associations. Another consideration is that some of our observed effect estimates (e.g. for 

self-reported health status and perceived unmet needs) may be sensitive to differential 

dependent misclassification [51]. Although the direction of bias is unpredictable [52, 53], 

bias away from the null could be an alternate explanation for some observed associations. 

Furthermore, exposure and outcome measurements were cross-sectional in our study, so 

interpretations of associations may be subject to temporal ambiguity. For example, the 

temporal order of exposure and outcome is clear for demographic and disease/treatment 

variables in relation to unmet needs, but greater uncertainty arises about the temporal order 

between unmet needs and health-related concerns and worries. Longitudinal studies may be 

better suited for delineating temporal order. Finally, despite the large size and heterogeneity 

of the CCSS cohort, our results may not be generalizable to all childhood cancer survivors.

CONCLUSIONS

There is a high prevalence of unmet emotional, care/support, and information needs among 

adult survivors of pediatric malignancies. Survivor sub-samples identified as being at risk 

were those with incomes ≤$60K annually; women, who had increased need reporting; and 

men, who likely underreport their health-related needs. Additional survivors at risk are those 

who with a history of Hodgkin lymphoma, leukemia, or non-Hodgkin lymphoma who may 

not have specialist follow-up or are not seen as frequently as CNS tumor survivors; those 

whose disease was diagnosed between 5–14 years of age; those exposed to radiation; those 

concerned about cancer returning or the ability to have children; and those who are 

moderately or extremely anxious/fearful about their cancer/treatment. Two factors seemed to 

be protective against selected unmet needs: a diagnosis of CNS tumor and a longer time 

since diagnosis (32–42 years); both factors are likely related to the intensified care provided 

to CNS tumor survivors in the US and the increased frequency of care provided to long-term 

survivors, who may have multiple chronic illnesses.

Implications for Adult Childhood Cancer Survivors

This study points to several factors that can immediately be considered for practice 

implementation to tailor long-term care of adult pediatric cancer survivors. Evidence 

suggests that patients want providers to ask about their health-related needs, but assessment 

is often unsystematic and providers frequently focus only on specific presenting problems 

[54]. Professionals’ varying ability to elicit relevant information, and patients’ inability or 

reluctance to volunteer their needs and concerns [55] all contribute to poor documentation of 

needs. Clinician awareness of the risk groups identified and the nature of the many survivor 

needs that may go “unspoken” should be included as potential focal points during the 

clinical encounter.
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Several communication needs were endorsed by this sample – to be treated more like a 

person than a disease, having complaints heard and addressed, better coordination and 

consolidation of medical care. Clinicians should be proactive in asking all survivors about 

their level of anxiety/worry about cancer-related issues and in asking Hodgkin lymphoma 

survivors to what extent multiple psycho-emotional needs are concerning and be prepared to 

refer them to resources for help. Open, highly supportive communication is essential for 

CNS tumor survivors; assuring that they are provided with resources to facilitate coping 

strategies would be a particularly important intervention target. Clinician awareness that 

survivors have certain expectations about interaction/communication (e.g., opportunities for 

input/choice, greater provider sensitivity) is essential. A communication style that 

encourages survivor dialogue and welcomes input can be highly useful in beginning to 

address many of the needs reported here.

The sample endorsed several unmet needs related to the content of information that should 

be communicated: more discussion of late effects and how they can be modified, more 

information about symptoms and medications, and greater anticipatory guidance with 

respect to screening tests and how their lives might ultimately be affected by having had 

cancer/treatment. Clinicians cannot assume that these issues were addressed at the end of 

treatment and, even if addressed, the information may not be recalled accurately by the now-

adult survivor. Repetition and periodic reassessment of what the patient knows and 

understands is important for this population.

Finally, our findings provide evidence necessary to design and test potential interventions. 

For example, targeting demographic and diagnostic subgroups to raise need awareness and 

to address unmet needs are important intervention targets. Developing survivor support 

groups specifically for older survivors within long-term care models may be an important 

adjunct to care. Support groups for adolescents and young adults have been established with 

some success on web-based information sites and through clinical resources in selected 

communities [56]. It is not clear that these same options are in place for older adult survivors 

of pediatric malignancies; nor is it clear that older survivors would be receptive to web/

electronic interventions. Interventions that would facilitate improved provider-survivor 

interaction and communication could be incorporated into LTFU staff training programs and 

offered to survivors through distance-based strategies [57].

Providers have been challenged to “address the needs of and provide hope for a valued 

future to those who have moved beyond a cancer diagnosis and into the role of survivor” 

[58]. There is growing recognition of the need for flexible models of care with multiple 

options to accommodate survivors’ differing needs and circumstances. Systematically 

documenting adult childhood cancer survivors’ needs as they age and building health-care 

infrastructures and interventions to address these needs are first steps toward creating models 

of excellence in survivorship care.
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Refer to Web version on PubMed Central for supplementary material.
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