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Abstract

Purpose—Childhood cancer survivors (CCS) report high unmet information needs. This study
examined the prevalence of cancer-related information-seeking among CCS, and investigated
associations between information-seeking behavior and positive health outcomes such as follow-
up care.

Methods—~Participants (n=193) were young adult CCS diagnosed with cancer in Los Angeles

County, 54% of Hispanic ethnicity, with a mean age of 19.87, in remission, and at least two years
from completion of treatment. CCS were asked where they accessed health information related to
their cancer with response options categorized into four information domains: hospital resources,
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social media, other survivors, and family members. Multivariable logistic regression was used to
assess variables associated with each information domain, including sociodemographics, post-
traumatic growth (i.e., reporting positive changes since cancer diagnosis), health care engagement,
level of education, and health insurance status.

Results—Hospital resources were the most commonly accessed information domain (65.3%),
and CCS of Hispanic ethnicity (vs. non-Hispanic) were more likely to access this source. Seeking
information from other cancer survivors was positively associated with follow-up care and post-
traumatic growth. Hispanic CCS were marginally less likely to seek information from other
survivors and family than non-Hispanics.

Conclusions—While CCS obtain information from a variety of sources, hospital resources are
an important site for access, particularly for individuals of Hispanic ethnicity. Information sharing
between survivors may promote positive health care engagement; however, Hispanic CCS may be
less likely to utilize this resource and may face barriers in information sharing with other cancer
survivors.

Keywords

Child; Adolescent; Young adult; Cancer; Survivorship; Hispanic ethnicity; Health information-
seeking

Introduction

Childhood cancer survivors (CCS) have unique needs related to their cancer diagnosis and
treatment [1, 2]. To address these needs, specialized survivorship programs have been
developed, including coordinated long-term follow-up (LTFU) services to monitor and
manage late effects of treatment, provide psychosocial services, and deliver cancer-related
health information. Unfortunately, only a minority of survivors access such resources [3].
Non-utilization of survivorship-focused resources contributes both to inadequate medical
surveillance for CCS and to missed opportunities for provision of cancer-related health
education and promotion that could improve outcomes. As a result, there is a high
prevalence of unmet cancer-related information needs among CCS, including basic health
education about their disease, level of risk for late effects, risk-reduction strategies, and
financial issues such as access to health insurance [4-7]. Such information deficits have been
associated with lower quality of life among young adult cancer survivors, and may impact
survivors’ ability and motivation to engage in their health care, including engagement in
LTFU [8, 9].

Historically, studies addressing unmet information needs of CCS and adolescent and young
adult (AYA) survivors have focused on deficits in the provision of information and content
sought, particularly in the clinical setting, rather than on the information-seeking habits of
this population [5, 8, 4, 9, 6]. However, a literature has emerged on the information-seeking
patterns of individuals affected by cancer. Both cancer patients and survivors access
information from a variety of sources, including clinical settings, mass media, peer exchange
with other survivors (in-person or online via websites or social media), and family members,
and often use multiple sources to learn about their disease [10-12]. Cancer patients and
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survivors may seek information outside of clinical settings because they do not fully
understand information provided by their physicians, or to access other sources to aid in
health decision-making [12]. Because such activities may influence health care decisions
and care engagement, it is important to understand the extent and patterns of information-
seeking among both cancer patients and survivors [12].

Additionally, there is evidence that the active seeking of cancer-related health information
among older patients is associated with positive health behaviors, including greater
knowledge of cancer and one’s health risks, better psychological adjustment, greater health
care self-efficacy, greater health prevention behaviors, and greater adherence to treatment
regimens and post-treatment follow-up [13-16]. Not seeking health information may also be
an indicator for engaging in risk behaviors; for example, childhood cancer survivors who
smoke tobacco have reported infrequent or no health information-seeking [17].

Seeking health information, then, may indicate overall health care engagement for CCS.
Knowing where CCS seek information may provide insights regarding relevant information
delivery sources for this population. To investigate these issues, the present study examined
cancer-related health information patterns of young survivors of childhood cancer. Our
research questions were twofold: 1) what information sources do CCS use for accessing
cancer-related information? and 2) what is the relationship between information-seeking and
positive health outcomes among these survivors? Given previous research, we hypothesized
that greater information-seeking would be associated with more positive health outcomes,
including greater engagement in follow-up cancer-related care in this population.

Our multiethnic sample, comprising 54% survivors of Hispanic ethnicity, enabled
comparisons between the health information-seeking habits of Hispanic and non-Hispanic
CCS. Studies have shown that individuals of Hispanic ethnicity may be less likely to seek
cancer-related health information than other ethnic and racial groups including non-Hispanic
whites (NHWSs) potentially due to issues of health literacy or a lack of culturally competent
sources tailored to Hispanic survivors [18]. In addition, information-seeking is influenced by
educational and socioeconomic status (SES), with more highly educated, higher SES
individuals more likely to actively seek health-related information than lower SES, less
educated individuals [19]. Further, patients with higher levels of education are more likely to
seek health information from the internet and other mass or social media sources [19].
Because individuals of Hispanic ethnicity are more likely to be from lower SES
backgrounds, to have attained a lower level of education, and to possess lower health literacy
than non-Hispanics (particularly NHWSs), we hypothesized that Hispanic CCS may be less
likely to seek cancer-related information that non-Hispanics overall, and less likely to do so
from social media and internet information sources [20, 21].

Data used for this analysis are from the Project Forward pilot study, a cross-sectional study
evaluating health outcomes in a cohort of CCS (n=193) diagnosed with any type of cancer
from two large pediatric medical centers in Los Angeles County between 2000-2007.

Support Care Cancer. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

Measures

Page 4

Survivors of Hodgkin lymphoma were excluded due to participation in another cancer
registry study. Participants were diagnosed between the ages 5-18 years and were between
15-25 years at the time of data collection in 2009; all participants were 2 or more years from
treatment for their cancer. Study procedures have been detailed elsewhere [22]; briefly, CCS
were identified through the Los Angeles Cancer Surveillance Program, the Surveillance,
Epidemiology, and End Results (SEER) Cancer Registry covering Los Angeles County, and
were mailed a survey to complete. Information on race and ethnicity was obtained by
participant self-report. To identify Hispanic/Latino ethnicity, participants were asked “how
would you describe yourself?” with “Hispanic or Latino” as one of the response options.

The recruitment rate for the study was 50 percent, comparable to or exceeding similar
population-based studies [23]; among those who were able to be located, the participation
rate was 61 percent. As previously reported, characteristics of respondents and non-
respondents that were available for the complete sample based on variables in the cancer
registry database were compared, and no differences were found with respect to clinical
factors, current age, age at diagnosis, or ethnicity, although females (vs. males), and those
who resided in areas of high SES (vs. low) were more likely to respond. We performed a
stratified analysis to assess variables associated with response for Hispanic individuals
separately, and found that no variables were associated with responding among Hispanic
CCS [22]. The study was approved by the California Committee for the Protection of
Human Subjects, the California Cancer Registry, and the Institutional Review Boards at the
University of Southern California and both pediatric hospitals.

Outcomes—~Participants were asked the question, “In the past two years, have you gotten
information (or looked for information) about your cancer from any of the following?” with
8 response options. For the purpose of the present study, responses were categorized into
four information domains: 1) hospital resources (including resource centers, specialized
survivorship programs, and social workers); 2) social media and the internet (including
contemporaneous social media sites such as Facebook and cancer-related internet sites such
as Planet Cancer); 3) information obtained from other survivors; and 4) information obtained
from family members. Each domain was dichotomized to represent participant endorsement
of seeking information from that source (1), or non-endorsement (0). In addition, an overall
item was created to indicate whether participants sought information from any of the four
domains, with endorsement indicating that the participant had responded affirmatively to any
of the 8 items.

Health Care Engagement—Several items pertaining to healthcare treatment, access, and
planning were included in the present study. Participants were asked whether they had a
regular source of both cancer and non-cancer (e.g., primary) care; whether they had seen a
doctor for cancer follow-up care in the past two years; and whether they discussed their
future health care with their doctors. All items were dichotomized (yes/no).

Clinical factors—Two items of clinical relevance were included. The intensity of prior
cancer treatment was categorized using the Intensity of Treatment Rating Scale 2.0 (ITR-2)
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[24], a validated scale that was applied here to cancer registry data and medical chart review.
Treatment was categorized by four levels of intensity: 1 = least intensive (e.g., surgery only),
2 = moderately intensive (e.g., chemotherapy or radiation), 3 = very intensive (e.g., two or
more treatment modalities), and 4 = most intensive (e.g., regimens for relapsed disease
including hematopoietic cell transplantation). In addition, time (years) since cancer
diagnosis was obtained from cancer registry data.

Psychosocial factors

Health care self-efficacy (HCSE): The HCSE scale was adapted from the Stanford Patient
Education Research Center Chronic Disease Self-Efficacy scales [25]. The scale included
three items related to survivors’ perceived confidence in discussing concerns with their
physicians, making appointments with physicians, and obtaining cancer follow-up care in
the next two years. Responses comprised a 3-point Likert-type scale ranging from ‘not
confident/not sure’ to ‘very confident.” Items were summed to form a continuous composite
score (ranging from 3-9) with higher scores indicating greater HCSE. Cronbach’s alpha for
this sample was 0.64.

Post-traumatic growth: The Post-Traumatic Growth Inventory (PTGI) short form is a 10-
item measure of personal growth experienced by individuals who have undergone a
traumatic event, in this case cancer [26]. Items reflect different areas of growth, including
relating to others, new possibilities, personal strength, spiritual change, and appreciation of
life. Responses are based on a 6-point scale ranging from 0 (“I did not experience this
change™) to 5 (“I experienced this change to a very great degree”). A total PTGl mean score
was calculated, with higher scores indicating greater post-traumatic growth. Cronbach’s
alpha for this sample was 0.90.

Depression symptoms: The 20-item Center for Epidemiological Studies Depression Scale
(CES-D) was used to assess symptoms of depression [27]. Participants indicated how often
they had experienced symptoms (e.g., depressed mood, loss of appetite, sleep and
psychomotor disruption, and feelings of guilt and worthlessness and/or helplessness and
hopelessness) during the previous week on a 4-point ordinal scale ranging from ‘rarely or
none of the time” (less than 1 day) to ‘most or all of the time’ (5-7 days). A total score was
calculated with higher scores representing higher levels of depressive symptoms. The
Cronbach’s alpha for this sample was 0.92.

Knowledge of follow-up care: A single item assessed participants’ knowledge of the need
for long-term follow-up care. Participants were asked how long they should remain in
follow-up care; responses ranged from ‘less than 5 years’ to ‘my whole lifetime’ (the correct
answer). The item was dichotomized as the correct answer versus all incorrect responses as
the reference group.

Covariates—Covariates included age at time of survey dichotomized as <21 years and =21
years (a distinction representing the age of transfer from pediatric to adult-centered health
care providers at the study sites); ethnicity (self-reported Hispanic vs. non-Hispanic

Support Care Cancer. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

Results

Page 6

ethnicity); sex; level of education; and health insurance status. Health insurance status was
dichotomized as any health insurance (public or private) vs. no insurance coverage.

Statistical Analysis—Descriptive frequencies and means were used to describe the
sample. Pearson’s chi-square tests were used to compare statistical differences in the
proportions of Hispanic (vs. non-Hispanic) CCS endorsing information-seeking. Bivariate
and multivariable logistic regression was then performed. In the first step of the analysis,
bivariate analyses were conducted with variables selected for their theoretical significance to
the outcomes; p <0.10 was the entry threshold for the multivariable model. In the second
step, significant variables were entered into multivariable regression models. Current age,
sex, Hispanic ethnicity, and health insurance status were included in all multivariable models
as these covariates are of theoretical importance in the relationship between the exposure
variables and the outcomes. All tests were two-tailed, with an alpha criterion of p< 0.05.
Because of multiple comparisons, the Bonferroni correction was applied: alpha = 0.05/5 =
0.01. All analyses were conducted using SAS statistical software (Version 9.4) (SAS
Institute; Cary, NC, USA).

Selected characteristics of sample

Socio-demographic data are presented in Table 1. Roughly half of respondents were female
and 54% were of Hispanic ethnicity. The median age of the sample was 21, and the majority
of participants had at least a high school education (69%). More than 80% reported some
type of health insurance, and 73% reported having seen their physician for cancer-related
follow-up care within the past two years. Two-thirds reported a usual source of care,
including a cancer and a non-cancer provider.

Prevalence of information-seeking

Prevalence of information-seeking is shown in Figure 1. Sixty-three percent of participants
accessed any cancer-related health information across all domains. A significantly greater
proportion of Hispanic (vs. non-Hispanic) participants accessed cancer-related health
information from hospital resources (49.5% vs. 31.8%; p=0.005). Conversely, a greater
proportion of non-Hispanic than Hispanic CCS accessed information from other survivors
(27.3% vs. 17.1%; p=0.03) and from family members (27.3% vs. 15.2%; p=0.02).

Factors related to utilization of health information by category

Any cancer-related information resources—The relationship between clinical,
psychosocial, and socio-demographic factors and seeking any cancer-related information is
shown in Table 2. In bivariate analyses, having a regular source of cancer care, having
cancer follow-up care in the past two years, discussing cancer follow-up care with one’s
physician, and greater post-traumatic growth were all significantly associated with seeking
any cancer-related health information. Being younger, female, and having health insurance
were significantly associated with information-seeking. Only female sex and education were
significantly associated with information-seeking in multivariable analysis. After Bonferroni
correction neither variable remained significant.
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Hospital-based information resources—In bivariate analyses, having a regular source
of cancer care, having cancer follow-up care in the past two years, discussing cancer follow-
up care with one’s physician, and greater post-traumatic growth were all significantly
associated with seeking information from hospital resources (Table 3). Hispanic ethnicity
and having health insurance were also significantly associated with accessing hospital
information resources. In multivariable analyses, Hispanic ethnicity and greater post-
traumatic growth were significantly associated with accessing cancer-related hospital-based
information resources. However, neither remained significant after Bonferroni correction.

Cancer-related social media and internet information resources—In bivariate
analyses, greater post-traumatic growth and female sex were significantly associated with
accessing cancer-related social media and internet-based information resources (Table 3). In
multivariable analyses, only female sex remained significant, and retained significance after
Bonferroni correction.

Other survivors as information sources—In bivariate analyses, cancer follow-up care
in the past two years and greater knowledge of follow-up care were significantly associated
with seeking information from other cancer survivors (Table 3). In multivariable analyses,
follow-up care in the past two years and post-traumatic growth remained significant,
although the latter association was no longer significant after Bonferroni correction.

Family members as information sources—In bivariate analyses, having a regular
source of cancer care, receiving cancer follow-up care in the past two years, and discussing
cancer follow-up care with one’s physician were significantly associated with seeking
information from other cancer survivors (Table 3). Hispanic CCS were significantly less
likely to report seeking cancer-related information from family members than non-Hispanic
CCS. In multivariable analysis, none of these associations remained significant.

Discussion

The present study described the prevalence and correlates of health information-seeking
among young survivors of childhood cancer. Overall, we found that a majority—60 percent
—of CCS accessed any cancer-related information source. Hospital resources were the most
commonly accessed source of information for young adult CCS, and Hispanic CCS were
significantly more likely to access information from hospital sources than non-Hispanics.
We also found a strong relationship between information-seeking from other cancer
survivors and engagement in follow-up health care among CCS, and an association between
information-seeking and greater post-traumatic growth, an indicator of well-being and
adjustment after cancer. In alignment with prior health information-seeking literature, we
found that females and individuals with higher levels of education were more likely to seek
information from online sources [28, 29]. This gap in utilization of online health information
may be narrowing by both gender and educational status due to the rapid proliferation of
social networking and smartphone access among this age group [30-32]. However, given the
highly correlated nature of ethnicity, SES, and educational attainment, it is possible that this
gap may persist for Hispanic CCS [19].
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In this sample, hospital resources were the most frequently cited source of information
particularly by Hispanic CCS. While information resources may be more readily available at
hospitals and clinical sites than other resources, prior research has indicated the key role that
health professionals play in addressing the ongoing information needs of cancer survivors
[33, 34]. Despite disparities in health care access, perceived poorer care experience, and
lower rates of long-term follow-up care among this population [22, 35, 36], CCS of Hispanic
ethnicity were significantly more likely than non-Hispanics to seek information from
hospital-based resources. Qualitative research has found that older adult Hispanic cancer
patients often view health professionals and written material received from physicians as the
most credible, and sometimes sole, source of health information [18]. In addition, younger
Hispanic cancer patients report forming strong bonds with their doctors and other health care
professionals who become a “second family” during treatment [37]. As a result, hospital
resource centers and specialized survivorship services (e.g., survivorship clinics) may be
particularly important sites of access for cancer-related information for Hispanic CCS and
their families, and long-term relationships with trusted health care professionals may be key
to addressing the information needs of this population, to the extent that culturally
competent and appropriate care is available.

Seeking information from other survivors was strongly associated with follow-up care. CCS
who reported follow-up care in past two years were more than six times as likely to report
seeking information from other survivors, and more likely to experience post-traumatic
growth after their cancer experience. While engagement with medical care may increase the
likelihood of connecting with other survivors (e.g., through hospital support groups or from
learning about other survivor-focused activities), such interactions may also educate and
motivate CCS towards greater engagement with the health care system and retention in
follow-up care. Interestingly, treatment intensity (an indirect indicator for greater need for
cancer-related follow-up care) was not associated with information-seeking, suggesting that
clinicians may need to focus greater attention on unmet information needs among those who
receive multiple modalities of treatment and therefore may be at increased risk for late
effects.

While we observed that Hispanic CCS may be less likely to access information from family
members and other survivors than non-Hispanics, our data indicated only marginal
associations. Nevertheless, other studies have drawn attention to issues of stigma regarding
cancer-related communication among Hispanic families [38, 39]. Further, young Hispanic
cancer survivors report greater unmet social information needs compared to non-Hispanics,
and may suffer from a “social information deficit” [40]. Because of the strong association
between seeking information from other survivors and follow-up care observed in our data,
more research is needed to examine the extent to which CCS of Hispanic ethnicity may
experience difficulty in seeking or sharing cancer-related information with families and peer
survivors, and to investigate factors related to these potential disparities.

While our study had strengths, with Hispanic CCS comprising more than half of the sample,
our data were cross-sectional and thus our findings do not imply causality. Our primary
questions about cancer-related health information did not separate active seeking from
receipt of information, and these may be different indicators with distinct correlates; future
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research is required that differentiates these activities within a similar population. In
addition, “Hispanic” represents a heterogeneous ethnicity, and our study did not identify
Hispanic ethnicity by racial or heritage subgroup. Based on recent census data for Los
Angeles County [41], our assumption is that the majority of CCS participating in the study
were Mexican-American. However, results may vary by subgroup, and further analysis
should take such differences into account. In addition, our comparator group of non-
Hispanics, while predominantly composed of non-Hispanic whites, included smaller
numbers of individuals from other ethnic and racial groups. Thus results may differ between
ethno-racial categories, and further studies should examine such differences with a larger
sample to permit subgroup analysis. Finally, our results may be specific to locale (e.g., large
regional referral medical centers in a Western urban area) and thus may not generalize
outside of similar regions or care settings.

In conclusion, CCS obtain information from a variety of sources, with hospital resources the
most frequently accessed, particularly for Hispanic CCS. While information-seeking and
sharing may promote positive health care engagement for CCS including greater adherence
to recommended follow-up care, Hispanic CCS may be less likely to pursue or have less
access to certain information resources such as peer support groups. Additional research is
warranted to understand and address the barriers that Hispanic CCS face in information-
seeking and sharing.
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Prevalence of information-seeking among childhood cancer survivors by information
domain.
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Selected characteristics of sample (n=193)

%

Age at survey completion

15-20 114

21-25 79
Gender

Female 96

Male 97
Ethnicity

Hispanic 105

Non-Hispanic 88
Cancer follow-up carein past two years

Yes 140

No 51

Missing 2
Regular cancer provider

Yes 123

No 67
Regular non-cancer provider

Yes 124

No 68
Level of education

<High school 56

High school 44

Some college 55

Associate/college degree 36

Missing 1
Any health insurance

Yes 154

No 36

59.1
40.9

49.7
50.3

54.4
45.6

72.5
26.4
1.0

64.7
35.3

64.6
35.4

29.0
22.0
28.5
18.6
0.5

81.1
19.0
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Table 2

Page 14

Bivariate associations and multivariable model of correlates of any cancer-related information-seeking among

childhood cancer survivors (N=193)

Any information resources

Unadjusted OR Adjusted OR
(95% ClI) (95% ClI)

Clinical factors

Regular source of cancer care (y/n)
Regular source of non-cancer care (y/n)

Cancer follow-up care in past two years (y/n)

Follow-up care discussion with physician (y/n)

Treatment intensity?

Years since diagnosis?
Psychosocial factors

Healthcare Self-efficacy?
Post-traumatic growth?
Depression symptoms?
Knowledge of follow-up care (y/n)
Covariates

Age group > 21y (reg group, < 21)
Sex (ref group, male)

Level of education?

Hispanic ethnicity (ref group, non-Hispanic)

Any health insurance (y/n)

2.75(1.48-5.11)""  2.41(0.98-6.03)*
1.76 (0.96-3.23)*  1.02(0.46-2.26)
3.18 (164—618) ** 1.78 (0.72—4.33)

2.33 (1.26-4.27) " 1.89(0.93-3.82)*
1.20 (0.83-1.74) -

0.90 (0.76-1.05) -

1.14 (0.92-1.42) -
1.04 (1.01-1.07)"  1.03 (1.00-1.07)*
1.00 (0.97-1.03) -

151 (0.84-2.73) -

053(0.29-0.96)"  0.72(0.28-1.86)
2.12(1.17-3.86)° 259 (1.22-5.46) ©

1.25(0.96-1.63)*  1.49 (1.01-2.19) "
1.27 (0.70-2.28) 1.69 (0.78-3.66)

2.60 (1.24_5.44)* 2.10 (0.75-5.85)

aContinuous variable
+

P<0.10;
*

P<0.05;

Ak
Significant at P<0.01 (Bonferroni correction)
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