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Abstract

Purpose—Adolescent and young adult (AYA) cancer survivors experience barriers to utilizing

healthcare, but the determinants of cancer-related medical care of AYAs has not been fully

explored.

Methods—We studied factors associated with medical care utilization among 465 AYA cancer

survivors in the AYA Health Outcomes and Patient Experience Study (AYA HOPE), a cohort of

15 to 39 year-olds recently diagnosed with germ cell cancer, lymphoma, sarcoma, or acute

lymphocytic leukemia. Descriptive statistics and multivariate logistic regression methods were

used.
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Results—Most AYA cancer survivors (95%), who were 15–35 months post diagnosis, received

medical care in the past 12 months and 17% were undergoing cancer treatment. In multivariate

analyses, compared with AYAs with no cancer-related medical visits in the previous year, AYAs

receiving cancer-related care were more likely to currently have health insurance (odds ratio (OR)

= 4.9; 95% confidence interval (CI): 1.7–13.8) or have had health insurance in the past year (OR=

4.0; 95% CI: 0.99–16.3). Cancer recurrence, lacking employment and negative changes in self-

reported general health were associated with ongoing cancer treatment versus other cancer-related

medical care. 11% of all AYAs and 25% of AYAs who did not receive medical care in the past

12-months lost health insurance between the initial and follow-up surveys.

Conclusion—AYA cancer survivors with health insurance were much more likely to receive

cancer-related medical care than those without insurance.

Implications for Cancer Survivors—Despite the need for post-treatment medical care,

lacking health insurance is a barrier to receiving any medical care among AYAs.

Keywords

cancer survivors; adolescent and young adult; health insurance; cancer care

Introduction

Long-term survivors of childhood and adolescent cancer are at an increased risk of

developing chronic health conditions and other adverse late effects of treatment, including

second cancers, cardiac conditions and psycho-social problems [1–4]. In addition, over 30%

of recently treated adolescent and young adult (AYA) cancer survivors 15 to 39 years of age

at diagnosis have reported comorbidities that may complicate survivorship [5, 6]. Further,

more than half of AYA cancer survivors report having inadequate information about their

cancer treatment or appropriate post-treatment medical services, including approaches to

surveillance for identifying cancer recurrence [7]. Therefore, a comprehensive healthcare

plan that details the transition to survivorship care and incorporates risk-focused education

and surveillance based on prior cancer therapy, genetic predisposition, lifestyle behaviors

and comorbid conditions is recommended for all AYA survivors of cancer [4, 8].

Lack of adequate health insurance can present a critical barrier to receipt of appropriate

healthcare services, particularly for cancer patients with complicated or expensive courses of

treatment [9]. In addition, studies of long-term survivors of childhood cancer indicate that

lack of insurance negatively affects receipt of appropriate medical care and that cancer

survivors have more difficulty obtaining and keeping health insurance compared to their

siblings who did not have cancer [8, 10–12]. With uninsurance rates peaking in adolescence

and young adulthood [13], AYA cancer survivors may be particularly vulnerable to not

receiving cancer survivor-focused medical care. Further, many AYAs are entering the

healthcare system at a critical life transition to young adulthood, and with that a transition to

new healthcare providers. While many younger adolescents may be treated at a more

specialized tertiary care center, including pediatric hospitals, older adolescents are often

treated in community-based adult oncology programs [14–16]. As a result, follow-up care

for AYAs cancer survivors will likely pose different challenges than survivors of childhood
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cancer or cancer survivors diagnosed later in life. One recent study has considered general

healthcare access and use among long-term cancer survivors diagnosed across the entire 15

to 39 year age span [17], but no prior studies have addressed this issue in more recently

diagnosed AYA cancer survivors. Therefore, using the Adolescent and Young Adult Health

Outcomes and Patient Experience (AYA HOPE) study sponsored by the National Cancer

Institute (NCI), with support from LIVESTRONG, and conducted by NCI Surveillance,

Epidemiology, and End Results (SEER) registries, the aims of this analysis were to 1)

determine AYA cancer survivors cancer and non-cancer-related medical care in a 12-month

period; and 2) examine socio-demographic and cancer-related factors associated with

medical care use among survivors 15–35 months after diagnosis.

Methods

Study Population and Recruitment

Patients were identified through the population-based SEER program cancer registries that

cover the geographic areas of Detroit, Michigan; Seattle/Puget Sound, Washington; Los

Angeles County, San Francisco/Oakland, Sacramento County, Orange County, California;

and the states of Iowa, and Louisiana. As detailed previously [18], eligible cases were 15–39

year old residents of the study areas who were newly diagnosed between July 1, 2007 and

October 31, 2008 with the following common, but understudied AYA cancers [19]:

invasive, first primary non-Hodgkin lymphoma (NHL), Hodgkin lymphoma (HL), germ cell

cancer (e.g., testicular or ovarian), acute lymphocytic leukemia (ALL) or sarcoma,

specifically Ewing’s sarcoma, osteosarcoma and rhabdomyosarcoma (excluded tumors

arising in the central nervous system); those who were not able to read and write English or

were diagnosed on autopsy or death certificate were ineligible. Approval for the conduct of

this study was obtained by each of the registries’ and National Cancer Institute’s

Institutional Review Boards.

Data Collection

The AYA HOPE study included data from SEER registries, two patient surveys, and

medical records. Potential participants were mailed a study packet with multiple follow-up

attempts for non-respondents [18]. The self-administered patient survey queried participants

about their health status and symptoms 6–14 months after diagnosis, the impact of cancer,

quality of life, information and service needs, healthcare delivery and reasons for non-

participation in clinical trials (http://outcomes.cancer.gov/surveys/aya). A follow-up survey

was administered 15–35 months after diagnosis to examine changes in psychosocial, work

and quality-of-life outcomes as well as insurance status and medical care utilization. A total

of 524 patients completed the initial survey (response rate of 43%) and 465 (88%) of these

patients completed the follow-up survey.

Measures

Cancer histologies were determined from SEER data and verified via medical records. The

medical record forms collected information on tumor characteristics and staging, treatment,

and serious comorbid conditions, as described previously [6]. Age at diagnosis and gender

were obtained from SEER registries. Self-reported race/ethnicity and number of common

Keegan et al. Page 3

J Cancer Surviv. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://outcomes.cancer.gov/surveys/aya


symptoms were obtained from the initial survey [7]. Because the number of American

Indian /Alaska Natives (AI/AN) (n= 9) was small and their results were most similar to

those for Blacks, these two race/ethnicities were collapsed for the multivariable analyses. At

the follow-up survey, participants reported their education level, marital status, recurrence

and employment status.

At the time of both initial and follow-up surveys, participants were asked about their source

of health insurance (employer/school, spouse’s employer/school, parent, individual policy,

Medicaid/other state programs, Military/Veteran’s benefits, COBRA, and any other

sources), general health (excellent, very good, good, fair, poor), date of last treatment, their

perceived quality of care received since their cancer diagnosis (poor, fair, good, very good,

excellent), whether they were currently in treatment, and whether they needed more

information (initial survey) or were concerned (follow-up survey) about 13 topics of

relevance to AYAs, including cancer recurrence, cancer treatments, financial support,

having children, meeting other cancer survivors and talking about their cancer experience.

Information need was defined as needing some or much more information or being

somewhat or very concerned and summed into low, medium and high information needs.

We also considered changes in health insurance, general health, and quality of care from

initial to follow-up survey. A positive change was defined as patients who had changed from

no insurance to insurance coverage or reported better general health or quality of care (poor,

fair, good, very good, excellent); a negative change was defined as a change in the opposite

direction.

Outcomes

At the follow-up survey, participants were asked if they had gone to a doctor in the past 12

months, and, if so, to indicate the type/specialty of the physician they saw, and the reasons

for their visits. Participants who did not see a doctor were classified as having no medical

care and were asked to specify the reasons they did not see a doctor. Because participants

could mark multiple reasons for seeing a doctor, we categorized patients into one category

using a mutually exclusive, hierarchical approach [8]. In the following order, a cancer-

related medical visit included patients who indicated that any visit was for: 1) ongoing

cancer treatment; 2) to discuss and/or treat cancer symptoms and side effects; or 3) to

receive follow-up tests to check for signs of cancer or other medical problems. On-going

cancer treatment was considered separately from other cancer-related medical visits. No

cancer-related medical visits included patients with no medical visits or only general

medical visits to receive a general physical examination, or treatment for cold/flu or illness

other than cancer, injury, or other.

Statistical Analysis

Frequencies and percentages of medical visits, types of doctors seen and reasons for care

were described among all AYAs and by status of insurance coverage. Utilization of medical

care was described by patient characteristics. Logistic regression analyses were used to

assess the associations of socio-demographic and cancer-related factors with cancer-related

medical care use (versus no cancer-related medical visits) and ongoing cancer treatment

(versus other cancer-related medical visits) in AYAs. Multivariate regression models
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included variables significant at P < 0.05 in univariate models (e.g., employment, type of

cancer, recurrence, self-reported general health, quality of care, health insurance coverage,

and level of information needs) or with a priori hypothesis for inclusion (e.g., age at

diagnosis, gender, race/ethnicity, education and comorbidities). Stage at diagnosis was not

associated with medical care outcomes, and date of last treatment was highly correlated with

ongoing cancer care, so these variables were not included in our multivariable models. We

also examined the associations between medical care utilization and change of self-reported

health insurance coverage, perceived quality of care, and general health from initial to

follow-up survey.

All statistical tests were carried out using SAS software version 9.3 (SAS Institute, Cary,

North Carolina). All P values reported were two-sided, and those that were <0.05 were

considered to be statistically significant.

Results

Types of Medical Visits

Ninety-five percent of the 465 AYAs in our study had received medical care in the past 12

months (Table 1), although AYAs without insurance were much less likely to go to doctors

(82%) than those with insurance (97%) in the past 12 months. The majority of AYAs saw

primary care physicians or oncologists. The type of physician seen (i.e., oncologist, primary

care physician or other type of doctor) did not vary by age group (15–19, 20–29, 30–39) (P

= 0.88, data not shown). AYAs without insurance generally were less likely to see all types

of doctors, particularly oncologists. Most medical care among AYAs was related to

receiving follow-up tests (87%) and general physical exams (48%); 17% of AYAs received

medical care for ongoing treatment 15–35 months after diagnosis. Among AYAs who did

not report a doctor’s visit in the past 12 months, the three most common reasons for no care

were high cost/no insurance (44%), they felt they did not need follow-up care (40%) or their

doctor said they did not need follow-up care (28%) (data not shown).

Medical Visits by Patient Socio-demographic and Cancer-related Factors

Among the 57 AYA’s who had no cancer-related medical visits in the past year, a larger

percentage were male, of non-Hispanic Black or AI/AN and Hispanic race/ethnicity,

unemployed, later from diagnosis, farther from their last treatment, had no health insurance,

and had more unmet information needs than those who received cancer-related care (Table

2). AYAs diagnosed with ALL and NHL were more likely to have ongoing cancer

treatment. Eleven percent of AYAs overall and 24% who did not receive medical care in the

past 12-months lost health insurance between the initial and follow-up surveys.

Multivariate analyses demonstrated that AYAs treated in 2009–2010, versus prior to 2009,

were over 5 times more likely to received cancer-related medical care than those reporting

no cancer-related medical care (OR= 5.1; 95% CI: 2.0–12.8) (Table 3). AYAs with current

health insurance were nearly 5 times more likely to receive cancer-related care than those

without health insurance (OR= 4.9; 95% CI: 1.7–13.8). AYAs currently without insurance,

but with insurance in the last year, were 4 times more likely to have care-related medical
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care (OR= 4.0; 95% CI: 0.99–16.3; borderline significant). AYAs receiving ongoing cancer

treatment were more likely to be male, unemployed, have a recurrence, and have ALL

(versus HL) than AYAs receiving other cancer-related medical care. AYAs undergoing

cancer treatment were somewhat, although not significantly, less likely to have health

insurance than AYAs receiving other cancer-related medical care.

Change of Health and Insurance Status Associated with Cancer-related Medical Care

Changes in health insurance coverage from initial to follow-up survey were not associated

with cancer-related medical care utilization in our study (Table 4). However, on-going

cancer treatment was associated with a non-significant positive change in quality of care

(OR= 2.0; 95% CI: 0.97–4.2)and a significant negative change in self-reported general

health compared with other cancer-related medical care (OR= 2.2; 95% CI: 1.1–4.4).

Discussion

In our study of 465 AYA cancer survivors 15–35 months from diagnosis, we found that the

majority of AYAs received medical care in the past 12 months. Among those patients who

did not receive care, the most commonly reported reasons were high costs, lack of insurance,

they felt they did not need follow-up care or their doctor said they did not need follow-up

care. Further, AYA cancer survivors without insurance were much less likely to go to the

doctor than those with insurance. Notably, 11% of all AYAs and 25% of AYAs who did not

receive medical care in the past 12-months lost health insurance between the initial and

follow-up surveys. Finally, in multivariate analyses, we demonstrate that having insurance

was strongly associated with receiving cancer-related medical care, while having a cancer

recurrence, lacking employment and negative changes in self-reported general health were

all associated with receiving ongoing cancer treatment. Overall, this study provides

important insights into segments of the AYA cancer survivor population that are more likely

to forgo medical care in the first few years after diagnosis.

Consistent with our study, cost has been cited as a reason for forgoing medical care in a

recent study of long-term, 5-year AYA cancer survivors [17]. Using Behavioral Risk Factor

Surveillance System data, AYA cancer survivors were 55% to 67% more likely than non-

cancer controls to report foregoing medical care in the past year due to costs, despite similar

levels of health insurance [17]. Furthermore, similar to our findings, uninsured survivors

reported lower health care use, with more than two-thirds of uninsured survivors having no

personal provider or routine medical care [17]. A lack of health insurance has consistently

been reported as a barrier to receiving health care [8, 10, 11] in the Childhood Cancer

Survivorship Study (CCSS), a study that included 5-year cancer survivors diagnosed before

the age of 21 years and ranging in age up to 48 years at time of study [20]. Uninsured

childhood cancer survivors were less likely to report a cancer-related or cancer center visit

than privately- or publically-insured survivors, with publically-insured survivors using

survivor-focused health care at least as often as those with private insurance [11].

During cancer treatment, not having health insurance appears to be less of a barrier to

receiving care, as AYA survivors in our study currently undergoing treatment were

somewhat less likely to have health insurance coverage than AYAs receiving other cancer-
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related medical care. These findings may be a result of hospital-based cancer treatment

centers providing care regardless of patient’s ability to pay through a combination of charity

care or through non-profit organizations that provide financial assistance for patients in

active treatment. As expected, currently undergoing treatment was associated with a lack of

employment, having a recurrence and a negative change in self-reported health, highlighting

the impact treatment has on this age-group [5, 21]. Furthermore, those with ALL were more

likely to be undergoing treatment in our study, likely due to the longer treatment regimen for

ALL compared to the other cancers in this study. Our results, coupled with studies of long-

term childhood and adolescent [8, 10, 11] and AYA [17] cancer survivors, suggest that a

lack of health insurance after the completion of treatment is a critical barrier to receiving

cancer-related medical care and an important area for intervention so that AYAs get the

follow-up care they need. As AYAs are more likely to be uninsured or underinsured [13]

compared to children and older adults, future studies should examine best practices for

maintenance of health insurance. AYAs may also need help navigating their changing

financial status, transition into the education and labor force [22], and accessing resources,

such as employer-sponsored health benefits.

The implementation of the measures from the Patient Protection and Affordable Care Act

(ACA) of 2010 [23, 24] will likely benefit AYA cancer survivors. ACA allows individuals

to stay on their parents’ insurance until the age of 26, prohibits rescissions of coverage,

eliminates limits on insurance coverage, does not exclude preexisting conditions and

expressly prohibits termination of coverage [25]. As over 14% (n=67) of survivors in our

study are currently uninsured, the ACA presents important opportunities to extend insurance

options and coverage to a population that will required continued medical care [17]. With

the state-run insurance exchanges and potential Medicaid expansion by states set for full

implementation by 2014 [25, 23], AYA cancer survivors should soon have access to a new

array of insurance options to address their chronic health conditions. Therefore, future

studies should explore best practices and interventions for informing physicians about and

facilitating AYA enrollment in these expanded coverage options in order to improve access

to care.

Barriers for survivors to seek medical care go beyond insurance access, and include

financial concerns, as found in our study and in long-term AYA cancer survivors [17].

Copayments, high deductibles, lost wages and other out-of-pocket costs, including

transportation and childcare costs [26, 27], can be burdensome to AYA survivors, especially

when they have debt from attending college or starting a career [28]. In addition to cost, lack

of awareness and knowledge about their higher risk for developing chronic complications

and other psycho-social factors may also explain access issues for AYA cancer survivors

[29, 1, 30]. Therefore additional support, information, and education are needed not only for

this high-risk population and their families, but also medical staff and care providers.

Our study expands on previous studies, which focus predominately on general medical care,

to provide important information on the utilization of cancer-related medical care in AYA

cancer survivors through the recruitment of a large number of participants from cancer

registries in the United States. However, the generalizability of our findings may be limited

by the requirement that participants read and write English and our response rate of 43% to
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the initial survey. While participants in this study were more likely to be female and less

likely to be of Hispanic or Black race/ethnicity (versus non-Hispanic white), they did not

differ by age, census tract education or median family income, or cancer site from non-

participants [18]. Furthermore, respondents to the follow-up survey did not differ from non-

respondents on age, gender, race/ethnicity, education, cancer site [18] or health insurance

status. Despite this, our findings may underestimate healthcare barriers in the larger AYA

cancer survivor population. In addition, because our study considered more recently

diagnosed AYAs, 17% of AYAs were receiving medical care for ongoing treatment.

Although we were able to compare factors associated with ongoing cancer treatment

compared to cancer-related care, it is also critical to understand and improve cancer-related

medical care utilization well after diagnosis. We have learned from the CCSS that long-term

pediatric and adolescent cancer survivors have an excess risk of chronic health conditions

and adverse health outcomes [3, 4], risky health behaviors [31, 32] and poor compliance

with medical and dental care [32]. Long-term AYA cancer survivors were also found to

have higher prevalences of current smoking, obesity, cardiovascular disease, hypertension,

asthma, disability, and poor mental and physical health compared to AYAs without cancer

[21], further highlighting the need for close medical surveillance in this population.

The findings of our study suggest that AYA cancer survivors covered by health insurance

within the first few years after diagnosis were more likely to receive cancer-related medical

care than those without health insurance. Furthermore, although the number of patients

reporting a decision to forgo medical care was small, cost and anxiety influenced their

medical care decisions. AYAs have historically been a highly uninsured population and 11%

lost insurance during the course of our study. Given the need for comprehensive surveillance

and medical care to reduce the long-term health and psychosocial challenges, the lack of

adequate health insurance presents a critical barrier to receipt of necessary medical care.

Future studies should consider best practices and interventions for increasing health

insurance enrollment with the expansion of the ACA in the coming years as well as

encouraging ongoing health promotion and surveillance care among AYA cancer survivors.
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Table 1

Number (n) and frequency (%) of medical visits in the previous 12-month period among adolescent and young

adult cancer survivors.

Medical visits n (N = 465) %

Medical visits in the Last 12 Months

 No 25 5.4

 Yes 440 94.6

Health insurance in the last 12 months

 No 69 14.8

 Yes 390 83.9

 Missing 6 1.3

Medical visits in the last 12 months among AYAs without health insurance (% out of 69)

 No 12 17.4

 Yes 57 82.6

Medical visits in the last 12 months among AYAs with health insurance (% out of 390)

 No 13 3.3

 Yes 377 96.7

Type of doctors seen* (% out of 440)

 Medical Oncologist or Hematologist 287 65.2

 Primary Care 280 63.6

 Obstetrician/Gynecologist 79 18.0

 Urologist 71 16.1

 Surgeon 66 15.0

 Radiation Oncologist 56 12.7

 Psychiatrist 28 6.4

 Pediatric oncologist 28 6.4

 Orthopedic Physician 24 5.5

 Other 86 19.8

 Don’t Know 6 1.4

 Type of doctors seen † among AYAs without health insurance (% out of 57)

  Oncologists 33 57.9

  Primary care physicians 32 56.1

  Other doctors 32 56.1

 Type of doctors seen † among AYAs with health insurance (% out of 377)

  Oncologists 287 76.1

  Primary care physicians 245 65.0

  Other doctors 228 60.5

Reasons for care* (% out of 440)

 Follow-up Tests 382 86.8

 General Physical Exam 212 48.2

 Non-cancer Illness 142 32.3
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Keegan et al. Page 13

Medical visits n (N = 465) %

 Discuss or Treat Symptoms 87 19.8

 Ongoing Treatment 75 17.0

 Injury 51 11.6

 Other 75 17.0

*
Respondents could indicate more than one type of provider and reasons for care

†
 Oncologists include pediatric oncologist, medical oncologist/hematologist, or radiation oncologist; Other doctors include surgeon, urologist,

obstetrician/gynecologist, orthopedic physician, psychiatrist, and other doctors
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Table 3

Socio-demographic and cancer-related factors associated with cancer-related medical visits (versus no cancer-

related medical visit) and an ongoing cancer treatment (versus other cancer-related medical visit) in the

previous 12-month period in adolescent and young adult cancer survivors.

Socio-demographic and cancer-related factors Cancer related medical visits vs. No
cancer-related medical visits

OR* (95% CI) †

Ongoing cancer treatment vs.
Other cancer-related medical visits

OR (95% CI) *

Age at diagnosis

 15–19 2.39 (0.68–8.43) 2.33 (0.85–6.42)

 20–29 1.00 (0.52–1.92) 1.33 (0.64–2.74)

 30–39 1.00 (reference) 1.00 (reference)

Gender

 Male 1.00 (reference) 1.00 (reference)

 Female 1.81 (0.85–3.87) 0.74 (0.36–1.54)

Race/ethnicity

 Non-Hispanic white 1.00 (reference) 1.00 (reference)

 Non-Hispanic Black and AI/AN† 0.40 (0.14–1.11) 0.95 (0.33–2.74)

 Hispanic 0.58 (0.26–1.28) 0.67 (0.27–1.66)

 Non-Hispanic Asian/Pacific Islander 1.40 (0.36–5.48) 0.70 (0.26–1.93)

Education

 High school or less 0.79 (0.38–1.67) 0.84 (0.39–1.82)

 Some college or associate degree 1.09 (0.48–2.50) 0.55 (0.23–1.31)

 College graduate or post-graduate 1.00 (reference) 1.00 (reference)

Employment

 Unemployed/Other 1.00 (reference) 1.00 (reference)

 Part-time working/studying 1.15 (0.45–2.94) 0.33 (0.12–0.90)

 Full-time working/studying 1.86 (0.82–4.21) 0.39 (0.18–0.85)

Date of last treatment

 Before 2009 1.00 (reference) §

 2009–2010 5.07 (2.01–12.8)

Type of cancer

 Hodgkin Lymphoma 1.00 (reference) 1.00 (reference)

 Germ Cell Cancer 1.83 (0.80–4.17) 0.46 (0.18–1.18)

 Acute Lymphoblastic Leukemia 1.58 (0.16–15.5) 17.4 (4.14–73.0)

 Non-Hodgkin Lymphoma 1.69 (0.68–4.15) 1.12 (0.48–2.64)

 Sarcoma 2.49 (0.27–22.8) 2.73 (0.79–9.39)

Recurrence

 Yes/Unknown/Missing 1.00 (reference) 1.00 (reference)

 No 0.76 (0.28–2.05) 0.17 (0.08–0.38)

Total number of comorbidities

 0 1.00 (reference) 1.00 (reference)

 1 0.95 (0.40–2.26) 0.62 (0.25–1.56)

 2 0.99 (0.32–3.12) 2.16 (0.70–6.65)
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Socio-demographic and cancer-related factors Cancer related medical visits vs. No
cancer-related medical visits

OR* (95% CI) †

Ongoing cancer treatment vs.
Other cancer-related medical visits

OR (95% CI) *

 3+ 0.76 (0.17–3.49) 0.16 (0.01–1.99)

 Unknown 2.09 (0.40–10.9) 1.83 (0.54–6.22)

Self-reported quality of care

 Excellent/Very good 1.00 (reference) 1.00 (reference)

 Poor/Fair/Good 0.53 (0.23–1.21) 0.87 (0.36–2.11)

Self-reported general health

 Excellent/Very good/Good 1.00 (reference) 1.00 (reference)

 Poor/Fair 1.52 (0.59–3.88) 1.61 (0.69–3.75)

Health insurance coverage

 No insurance coverage currently and last year 1.00 (reference) 1.00 (reference)

 No insurance coverage currently but had insurance last year 4.01 (0.99–16.3) 0.17 (0.03–1.06)

 Have insurance coverage currently 4.88 (1.72–13.8) 0.34 (0.10–1.19)

Level of information needs

 Low (0–3 total unmet information needs) 1.00 (reference) 1.00 (reference)

 Medium (4–8 total unmet information needs) 0.50 (0.23–1.09) 1.32 (0.58–2.98)

 High (9–13 total unmet information needs) 0.74 (0.30–1.84) 0.98 (0.39–2.42)

*
OR= odds ratio. Multivariate logistic regression models were adjusted for all variables presented in the table.

†
AI/AN: American Indian /Alaska Natives

§
Variable not included in the model.
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Table 4

Change of status associated with cancer-related medical care (versus non-cancer related care or no care) and

an ongoing cancer treatment (versus other cancer-related care) in the previous 12-month period in adolescent

and young adult cancer survivors.

Change of status Cancer-related medical visits vs. No cancer-related
medical visits

OR* (95% CI) †

Ongoing cancer treatment vs. Other cancer-related
medical care

OR (95% CI) †

Change of health insurance coverage ‡

 No change 1.00 (reference) 1.00 (reference)

 Positive change 0.97 (0.20–4.80) 0.48 (0.08–2.85)

 Negative change 0.81 (0.34–1.90) 1.09 (0.41–2.92)

Change of self-reported quality of care §

 No change 1.00 (reference) 1.00 (reference)

 Positive change 0.81 (0.41–1.61) 2.00 (0.97–4.13)

 Negative change 1.22 (0.55–2.72) 1.12 (0.51–2.47)

Change of self-reported general health §

 No change 1.00 (reference) 1.00 (reference)

 Positive change 1.37 (0.65–2.92) 1.22 (0.56–2.67)

 Negative change 1.26 (0.63–2.52) 2.15 (1.05–4.38)

*
OR= odds ratio.

†
 Multivariate logistic regression models were adjusted for age at diagnosis, gender, race/ethnicity, education, employment, recurrence and

comorbidities.

‡
 A positive change from baseline to follow-up was defined as patients who had changed from no insurance to insurance coverage; a negative

change was defined as a change in the opposite direction.

§
 A positive change from baseline to follow-up was defined as patients who reported better general health or quality of care (poor, fair, good, very

good, excellent); a negative change was defined as a change in the opposite direction.
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