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Abstract
Background—Adolescent and young adult survivors of childhood cancer are a vulnerable
population. Health beliefs may be related to necessary follow-up care.

Purpose—This study seeks to develop a measure of health beliefs for adolescents and young
adults with and without a history of cancer.
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Methods—Inductive and deductive methods and focus groups were used to develop the Health
Competence Beliefs Inventory. Cancer survivors (n=138) and comparison participants (n=130)
completed the Health Competence Beliefs Inventory and other measures. Healthcare providers
reported current medical problems.

Results—A series of iterative exploratory factor analyses generated a 21-item four-factor
solution: (1) Health Perceptions; (2) Satisfaction with Healthcare; (3) Cognitive Competence; and
(4) Autonomy. Survivors reported significantly different Health Competence Beliefs Inventory
scale scores than comparisons (p<.05). The Health Competence Beliefs Inventory was associated
with beliefs, affect, quality of life, posttraumatic stress symptoms, and medical problems.

Conclusions—The Health Competence Beliefs Inventory is a promising measure of adolescent
and young adult perceptions of health and well-being.
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Introduction
The transition from adolescence to adulthood involves developmentally normal but
potentially stressful life changes and choices. These include increasing independence from
one’s family of origin and decisions about education and career, financial responsibilities
and employment, living arrangements, intimate relationships, and commitments to partners
and parenthood. An additional change involves assuming greater responsibility for one’s
health and access to healthcare. Although most adolescents and young adults are healthy and
without need for frequent or intensive contacts with healthcare systems [1], those with
significant childhood health histories often require ongoing contact with healthcare
providers to manage their health.

Adolescents and young adults who survived cancer are especially vulnerable [2]. It is critical
that they understand the potential for late effects of cancer and its treatment and engage in
healthcare that is matched to their risks and ongoing needs. Late effects may include
dysfunction of major organ systems, infertility, neuropsychological problems, and potential
second malignancies [3]. Adolescent and young adult survivors may also face psychosocial
sequelae of their cancer and treatment, including distress, social and relational difficulties,
difficulties in individuation from parents, and cognitive late effects [4-7]. These social,
emotional, cognitive, and relational outcomes may also impact optimal engagement in
appropriate medical care [8].

It is recommended that all childhood cancer survivors receive, at minimum, annual follow-
up appointments that manage current physical, psychological, and cognitive late effects,
monitor for future morbidities or second cancer diagnoses, and educate about future risks
[9]. Unfortunately, many adolescent and young adult survivors do not engage in follow-up
care. In the Childhood Cancer Survivor Study sample, only 35% recognized they could have
serious health problems related to their treatment [10], indicating that many may not
appreciate the significance of follow-up care. Logistical factors may also stand in the way
including lack of health insurance during young adulthood [2, 11] and lack of knowledge of
specialists in their new community when moving away from home. Finally, for survivors
who have aged out of the pediatric system, there are often limited providers in the adult
medical community with the knowledge and expertise to care for adolescent and young adult
survivors [12]. Thus, adolescent and young adult survivors are at risk for not appropriately
attending to and seeking care for current or future health problems during the transition to
adulthood.
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Beliefs may be a critical component associated with survivors’ attention to their health needs
and engagement in appropriate healthcare. Defined as cognitive appraisals or interpretations
about the self, the world, and the future, beliefs are known to be important in well-being and
health outcomes and are essential components of change in cognitive behavioral theory [13].
The focus on beliefs may provide a non-pathological and clinically useful framework for
understanding the health and well-being of young adults in general, and young adult cancer
survivors, specifically. Oeffinger [14] proposed that for long-term survivors of childhood
cancer, beliefs about susceptibility for and seriousness of late effects interact with beliefs
about control and competence to predict participation in follow-up care. Among cancer
survivors, specifically, beliefs about the intensity of their cancer treatment and the extent to
which survivors’ lives were threatened were directly related to their current ratings of
psychological distress, whereas objective medical indicators of treatment intensity and life
threat did not relate to survivor’s distress [7].

To assess the factors that may facilitate adolescent and young adult well-being and disease
management during the transition to adulthood, a new measure—the Health Competence
Beliefs Inventory (HCBI) was developed. We define health competence beliefs as a
multidimensional set of perceptions about health and well-being. These include current and
future health concerns, attitudes about health care, perceived ability to manage medical
issues, and perceived ability to relate to others. We propose that these beliefs are important
indicators of how young adults understand their health and how beliefs shape health-related
decisions. Although the eight-item Perceived Health Competence Scale [15] assesses self-
efficacy related to healthcare, the multidimensional aspects of health relevant to this
population, such as healthcare knowledge, distress, and subsequent follow-up care, are not
addressed by existing measures but have been identified as important for instrument
development [16]. Understanding how these beliefs relate to changes in these outcomes
could provide directions for how to encourage multiple resilient outcomes, including active
participation in follow-up medical care. Given that beliefs are potentially malleable, they
may be amenable to intervention.

The Health Competence Belief Inventory is also expected to meet a specific need for
adolescent and young adult measures of general health-related well-being. There are
currently few developmentally sensitive instruments designed for individuals from late
adolescence to young adulthood, in general, and for childhood cancer survivors in particular
[2]. The goals of the current study were to: (1) develop a measure of health competence
beliefs for adolescents and young adults, (2) compare adolescent and young adult survivors
and comparison participants on these beliefs, and (3) provide preliminary evidence of
validity by demonstrating the association of scores on this measure with other measures of
beliefs, health, and well-being.

Method
Phase I: Item Development

Phase I was the initial item development of the Health Competence Beliefs Inventory, which
included focus groups and a small feasibility study. A multidisciplinary team of
psychologists, oncology survivorship providers (nurse practitioners, nurses, a pediatric
oncologist), a family medicine physician, and a biostatistician met together or in subgroups
weekly over 9 months to design the instrument. Inductive and deductive methods were used
to develop categories and subcategories of beliefs from our working definition of health
competence beliefs. The group developed an item pool using an inductive approach,
specifically by brainstorming items that represented selected categories of beliefs from the
working definition: a multidimensional set of perceptions about health and well-being about
current health status, vulnerability to illness, ability to promote healthy outcomes, address
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healthcare needs, navigate the medical system, and interpersonal relationships. A deductive
process was used to identify aspects of each category represented by individual items. This
process resulted in second- and third-order categories that were subsequently reviewed to
determine overlap and balance—at this point, two of the original categories were combined
(address healthcare needs and navigate the medical system). Next, multiple items were
selected to represent the five main categories and 26 subcategories (a total of 143 items).
The team reviewed each item and retained no more than three items within a subcategory.
This process resulted in a 76-item pool. A 4-point Likert scale was selected as the optimal
response set (strongly disagree, somewhat disagree, somewhat agree, strongly agree). A
consultative expert in survivorship reviewed item content and coverage. Items were
evaluated for readability and estimated to be written at the fourth grade level using MS
Words’ Flesch–Kincaid readability index.

Focus groups with young adult survivors of childhood cancer (n=5) and those without a
history of serious illness (n=3) were conducted to elicit feedback on our conceptualization of
health competence beliefs and item wording, appropriateness, and inclusiveness. Feasibility
was also evaluated by administering the measure to survivor (n=15) and comparison
participants (n=15) using recruitment strategies similar to the larger prospective study
described below and published previously [17]. Based on feedback from focus groups,
minor changes were made to the Health Competence Beliefs Inventory including rewording
11 items, adding three items to assess interpersonal relationships, and adding four items with
similar content to identify inconsistencies in response patterns (e.g., ensure participants were
responding similarly at different points during measure completion). Preliminary results of
the feasibility study supported its use with survivor and comparison samples. Additional
minor wording changes were completed to improve readability and comprehension, and one
new item was added, resulting in the 84-item measure tested in Phase II. A detailed account
of the steps in the development of the Health Competence Beliefs Inventory is available
[18].

Phase II: Data Collection, Factor Analyses, and Modeling
Participants—Adolescents and young adults participated (n=268), ranging in age from 16
to 30 years (M=20.74, SD=3.35). For survivors (n=138), eligibility criteria included a
diagnosis of cancer before age 21, at least 5 years from cancer diagnosis, English-speaking,
and able to read independently at the fifth grade level. Comparison group participants
(n=130) met the following eligibility criteria: no history of life threatening or chronic illness
or injury, English-speaking, and able to read independently at the fifth grade level.
Comparison participants were excluded if they endorsed a psychiatric condition requiring
hospitalization (e.g., schizophrenia, eating disorder) or were currently pregnant, due to the
potential for increased health concerns during pregnancy. Among cancer survivors, specific
diagnoses were leukemias (42%), lymphomas (21%), and solid tumors (37%). Reasons for
attending a primary care visit for the comparison participants were routine visit (45%),
minor acute illness (31%), or follow-up visit (24%).

Procedures—Participants were recruited at university-affiliated medical practices from
March 2006 through August 2009 as part of a larger prospective investigation of long-term
outcomes of childhood cancer survivors [17]. The study was approved by the relevant
institutional review boards. Survivors (n=138) were recruited during visits to a cancer
survivorship clinic in the Division of Oncology at a major Northeastern pediatric medical
center. The comparison group (n=130) was recruited from: (a) an urban family practice
office (n=94), (b) a suburban adolescent medicine practice (n=20), and (c) a university
student health center (n=16). Comparison group recruitment was targeted to the age, gender,
and race/ethnicity of our anticipated survivor population. A targeted recruitment strategy
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with the goal of balancing the groups with respect to age, race, and gender was used. The
projected number of participants (by group) for gender (male, female), race (Caucasian, non-
Caucasian), and age (16 to 18, 21 to 25, 26 to 30) was based on characteristics of the
expected survivor group. The actual distribution of enrolled participants in both groups was
reviewed monthly and targeted recruitment (of comparison group participants) was used as
needed to achieve balance between the groups.

Eligible patients were approached in the waiting room by a research assistant who described
the purpose of the study (to understand adolescent and young adult physical and emotional
adjustment as they approached adulthood, for cancer survivors and others) and completed
the informed consent procedure. Study participation included three data collection points for
survivors and two for comparisons. Time 2 data, collected by mail approximately 2 months
after study enrollment, are reported in this paper. Time 2 data were used because all
participants completed the forms by mail and the data were less likely to be influenced by
situational aspects of the healthcare visit. Participants received $20 for completing the initial
measures and $30 for completing Time 2 measures.

Of the 479 participants approached, 388 consented (81%). Of those consented, 349 (90%)
completed Time 1 study measures and were eligible for Time 2. Of those 349 participants,
271 (78%) completed Time 2 measures. Thus, of the 388 consented, 271 (70%) went on to
complete Time 2 measures. Three additional participants were excluded in the analyses
based on insufficiently completed measures, bringing the final sample to 268. The only
demographic difference obtained between participants who completed Time 1 and Time 2
was that slightly fewer males completed Time 2; still, there were no gender differences
between samples at Time 2. Figure 1 describes the study design and participant flow.

Measures
Demographic/Medical Information—A demographic form assessed age, gender,
ethnicity/race, education, income, and household composition. The comparison group
participants recorded the reason for their clinic visit (routine appointment, follow-up care, or
minor acute problem).

Belief Measures
General Self-Efficacy Scale—The General Self-Efficacy Scale [19] is a ten-item self-
report scale of general self-efficacy and is included in order to provide a validation
instrument that assesses general beliefs, ones that may vary by situation and that are not
health-specific. Participants rate their confidence in handling stressful situations on a 4-point
Likert scale. In samples from 23 nations, coefficient alphas ranged from 0.76 to 0.90, with
the majority in the high 0.80s [20]. Criterion-related validity has been documented with
optimism, and work satisfaction, as well as inverse relationships with depression, anxiety,
stress, and health complaints. Responses on the total score demonstrated good reliability in
this sample (α=0.88).

Perceived Health Competence Scale—An eight-item instrument, the Perceived Health
Competence Scale [15], assesses perceived self-efficacy towards positive health outcomes.
The Perceived Health Competence Scale provides validation with a one-dimensional
measure of health competence. Responses on the Perceived Health Competence Scale total
score demonstrate concurrent validity with health locus of control beliefs [15] and high
internal consistency across samples and in the current sample (α=0.87).
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Health and Well-Being Measures
The Health Knowledge Inventory—Provider Version (HKI-P): The Health Knowledge
Inventory—Provider Version was developed in the larger prospective study to assess
provider (physician, nurse practitioner) report of patient current health problems and to
assess the relationship between provider report of problems and the psychological measures,
including the HCBI [21]. Providers endorse whether the patient has each of 35 categories of
health problems (e.g., heart/blood, immunological, sleep). Summary scores are the sums of
endorsements for major medical problems (organic/major problems; 22 problems) and other
types of non-life-threatening or somatic problems including fatigue, headaches, and aches/
pains (constitutional/other problems; 13 problems). Providers also indicate if the patient
attended the visit alone or with a parent.

Brief Mood Rating Scale: This measure consists of adjectives for positive (happy, joyful,
fun, pleased) and negative affect (depressed/blue, unhappy, angry/hostile, frustrated,
worried/anxious; [22]). Significant correlations between the positive and negative affect
scales and other measures of distress have been found across studies (e.g., [23]). Positive
affect and negative affect scores were used in this study. Both subscales have demonstrated
excellent internal consistency in prior studies and in this sample (α=0.92 for positive affect
and 0.86 for negative affect).

Posttraumatic Stress Checklist—Civilian Version: This 17-item self-report questionnaire
assessed DSM-IV symptoms of posttraumatic stress disorder (PTSD; [24]). The
Posttraumatic Stress Checklist—Civilian Version identified PTSD in survivors of breast
cancer [25] and adult bone marrow transplant survivors [26]. The Posttraumatic Stress
Checklist—Civilian Version Total Score, used in this study, demonstrated excellent internal
consistency in the current sample (α=0.91).

Short-Form Health Status Questionnaire: This brief 12-item measure assesses
perceptions of health status and the impact of health on quality of life [27]. It yields two
summary scores of physical and psychosocial health and responses, with evidence of good
reliability and validity across populations [28].

Statistical Analysis
Our first goal was to develop the Health Competence Beliefs Inventory by reducing the
number of items from the initial pool and to identify interpretable, clinically meaningful
factors. We began this iterative item reduction process by using oblique exploratory factor
analysis with promax rotation using all experimental form items and all 268 respondents for
whom complete data were available. Specifically, parallel analysis [29] and minimum
average partial test [30], in addition to other well-established criteria for factor
determination (e.g., eigenvalues >1, scree plots), were used to estimate the number of factors
to retain. An iterative approach to factor analysis was deemed most appropriate given the
newness of the construct, the lack of available empirical information from which to draw,
and our need to develop a tentative yet meaningful measure of health competence beliefs
[31-33]. Hence, items with factor loadings in excess of 0.40, and for which there was no co-
loading across factors, were retained for subsequent analysis. Principal factor analysis was
computed from the correlation matrix, with squared multiple correlations as estimates of
communality along the principal diagonal until the following three conditions were
achieved: a minimum of three salient items per factor, moderately high (≥0.75) measures of
internal consistency for each factor for unit-weighted items, and an underlying factor
structure that remained both interpretable and stable across solutions. An oblique solution
was most appropriate given the likelihood of moderately correlated factors. Exploratory
factor structures were also generated for each of the two subgroups, using the same common
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factor technique as was used for the entire sample of young adults, to see if comparable
factor loadings emerged across both subgroups. Data were analyzed using SAS v9.1 (SAS
Institute, Cary, NC).

Our second goal was to determine if adolescent and young adult survivors would respond
differently from controls on selected Health Competence Beliefs Inventory scales.
Regression-based ANCOVA models were used with each of the four Health Competence
Beliefs Inventory scale scores obtained from the factor analytic process, individually, as the
outcomes. The testable covariate in each model was group status (i.e., adolescent and young
adult survivors (1), adolescent and young adult healthy controls (0). All models were
adjusted for age due to the small but significant age difference between groups. Prior to
specifying and testing the group-based models, the groups were compared on relevant
demographics using either a two-sample t test, a χ2 test of independence, or Wilcoxon rank
sum test, as appropriate. The criterion for statistical significance for these models were held
constant at the unadjusted α=0.05 level.

Our third goal was to provide evidence that Health Competence Beliefs Inventory scale
scores are related to other measures of beliefs, health, and well-being. Pearson correlations
were computed to estimate the strength and directionality of the relationships between
Health Competence Beliefs Inventory total and scale scores with three published measures
of beliefs and five measures of well-being, and for survivors only, one additional measure of
provider reported health status. The criterion for statistical significance for all correlations
were held constant at the unadjusted α=0.01 level. Data for both the second and third goals
were analyzed using SPSS v16 (SPSS Inc, 2009).

Results
Preliminary Demographic Analyses

The groups were comparable on the majority of demographic variables (Table 1). A small
but statistically significant age difference was found between groups such that survivors
were slightly younger (20.25 years) than comparison participants (21.25 years). In addition,
the comparison group achieved significantly higher educational level (Table 1). There was a
strong association between age and education level (r=0.86); after adjusting for the effect of
age, the groups no longer differed significantly in education.

Goal 1: Health Competence Beliefs Inventory Development—Item Reduction and
Identification of Interpretable Factors

The process of identifying factors and reducing items, based on item and subscale properties
and clinical judgment, consisted of a series of exploratory factor analyses [33]. The first step
in reducing the number of Health Competence Beliefs Inventory items was removal of items
with item-total correlations less than 0.20. We also examined the four-item pairs with
similar content, which were originally added to alert us to any inconsistency in responses; no
substantive inconsistencies were found, and one item from each pair was subsequently
omitted. Parallel analysis and minimum average partial tests revealed that the number of
possible factors fell within the range of 5 to 8, and exploratory factor analysis was
performed using each of these estimates to finally determine a 5-factor solution as the
appropriate starting point for item reduction. After each exploratory factor analysis, we
reviewed factors and their constituent items for both groups. Our goal at each step was to
reduce items in a way that insured variance was distributed primarily among items of
interest and maximized on items that were most relevant. We also inspected the items to
ensure responses demonstrated high reliability and validity and were therefore items with
moderate to high communalities. In addition, we only retained factors that had an internal
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consistency ≥0.75 with a meaning that could be interpreted in the context of the measure,
which resulted in the removal of the last factor. The iterative exploratory factor analysis
process yielded a parsimonious 21-item measure with a four-factor solution and an overall
alpha of 0.85.

Table 2 provides the factor loadings, percent variance explained by each factor, along with
other descriptive statistics. The multidisciplinary group that developed the items named the
factors. Factor analyses conducted for the two subgroups similarly to that of the entire
cohort revealed remarkably comparable patterns of factor loadings across the two groups
(see Table 2). Although not a primary aim of the current study, the subgroup analyses were
conducted to purely complement the factor structure of the broader cohort for
interpretability purposes.

Health Perceptions (Factor 1)—The six items on this scale consist of beliefs about the
participant’s current health and the likelihood of future illness, reflecting anxieties about
health and vulnerability (e.g., “I have a reason to worry about my health” and “I’m not as
healthy as other people my age”). Higher scores indicate that participants believe their
health is comparable to others their age and do not feel vulnerable to imminent health
problems.

Satisfaction with Healthcare (Factor 2)—This five-item scale describes beliefs about
satisfaction with, or the effectiveness of, their healthcare provider and health system,
including beliefs that healthcare providers understand and know how to take care of them.
Higher scores indicate greater satisfaction with their healthcare.

Cognitive Competence (Factor 3)—This factor includes five items of beliefs about
one’s ability to concentrate, remember, and learn information relative to their peers. Higher
scores indicate greater perceived cognitive competence.

Autonomy (Factor 4)—The Autonomy scale, with five items, contains beliefs related to
independence from parents, both in navigating the health system (e.g., getting medical
appointments, going to appointments) and more generally (e.g., relying on family). Higher
scores indicate greater autonomy. Once an optimal underlying factor structure was obtained,
summary statistics were computed by item and scale (factor).

Goal 2: Compare Adolescent and Young Adult Survivors and Comparison Participants on
Heath Competence Beliefs Inventory Scales

Controlling for age, survivors scored significantly lower (less positive) on the Health
Perceptions, Cognitive Competence, and Autonomy scales, indicating beliefs that they were
more vulnerable to health problems, less capable cognitively, and less autonomous than the
comparison group (Table 3). In contrast, survivors reported significantly higher scores on
the Satisfaction with Healthcare scale (Factor 2), indicating more competent beliefs on this
dimension than the comparison group (Table 3).

Goal 3: Provide Preliminary Evidence of Validity by Demonstrating the Association of
Health Competence Beliefs Inventory Scores with Other Measures of Beliefs, Health, and
Well-Being

Each Health Competence Beliefs Inventory scale was significantly related to the General
Self-Efficacy Scale and Perceived Health Competence Scale, such that higher scale scores
were associated with greater self-efficacy and perceived health competence; correlations for
each scale ranged from 0.17 to 0.50 (Table 4).
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Of the four scales, Health Perceptions and Cognitive Competence were most strongly
negatively associated with measures of negative affect (r=−0.32 and r=−0.37, respectively)
and posttraumatic stress (r=−0.40 and r=−0.42, respectively). The Satisfaction with
Healthcare scale was more weakly associated with positive and negative affect,
posttraumatic stress, and mental health quality of life. Autonomy was significantly related to
posttraumatic stress (r=−0.16). For survivors only, provider data were obtained to examine
the relationship between each Health Competence Beliefs Inventory scale with physician-
reported health problems. Notably, the Health Perceptions scale (Factor 1) evidenced the
strongest relationship with both Health Knowledge Inventory major medical problems (r=
−0.30) and somatic/other problems (r=−0.41; Table 4).

Discussion
Beliefs about health and well-being during emerging adulthood offer a means by which
ongoing self-care and healthcare access may be understood, particularly for populations at
risk for ongoing health difficulties. To this end, we developed the Health Competence
Beliefs Inventory, a 21-item multidimensional measure that assesses young adults’ beliefs
about health perceptions, satisfaction with healthcare, cognitive competence, and autonomy.
The Health Competence Beliefs Inventory demonstrated a meaningful and strong factor
structure and demonstrated associations with measures of beliefs, well-being, and health.
The four empirically and clinically derived scales assess separate, yet related, clinically
relevant beliefs. The Health Competence Beliefs Inventory taps beliefs about
developmental, social, and health issues that are meaningful for this developmental stage
and differentiated between childhood cancer survivors and never seriously ill peers. Each of
the scales provides examples of potentially malleable beliefs that could be addressed in
efforts to promote optimal participation in healthcare.

The first factor, Health Perceptions captures beliefs about current health status and the
likelihood of future illness. Consistent with their actual increased risk for health problems
[3], cancer survivors perceived themselves to be more vulnerable to health problems than
the comparison group. In this sample, lower scores (more perceived risk) were related to
their healthcare provider’s report of medical problems. Thus, the beliefs endorsed appear to
be grounded in the reality of the medical vulnerability of this group who participate in
follow-up survivorship care. At the same time, those endorsing more competent (resilient)
beliefs on this factor may provide illustrations of the more positive, growth promoting
aspects of coping with illness; higher scores on this scale were associated with less
psychological distress.

Satisfaction with Healthcare is a particularly important dimension for cancer survivors
because of the necessity that they be engaged with consistent follow-up care. In general,
perceived acceptability and satisfaction with medical care are strong predictors of medical
outcomes [34]. Higher scores obtained by the survivor group are understandable given that
these are survivors who visit a survivorship clinic annually and are cared for by specialists;
indeed, patient satisfaction has been shown to be strongly associated with continuity of care
[35]. Given that ongoing monitoring is necessary for cancer survivors, yet the majority of
survivors do not participate in follow-up care [36], satisfaction beliefs may be an important
indicator of both follow-up care and follow-through with survivorship care
recommendations.

The Cognitive Competence scale taps relevant self-perceptions that one can think clearly,
pay attention, avoid fatigue, and learn, as well as peers. Cognitive functioning is particularly
relevant to cancer survivors; up to 40% of childhood cancer survivors reported dysfunction
in one or more neurocognitive domains in the Childhood Cancer Survivors Study [5]. The
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scale score does not provide information about whether these beliefs reflect accurate or
inaccurate perceptions about their cognitive functioning. Regardless, our findings that
survivors perceive themselves to be less cognitively competent than their peers suggest that
these beliefs could negatively impact their educational motivation and healthcare navigation.
This information, along with more objective data about cognitive functioning, could provide
clinicians with potentially useful information in considering ways to support survivors as
they make educational decisions and transition to adult-based healthcare.

Finally, the Autonomy scale assessed the extent to which young adults believe they are
independent, or becoming independent, from their family of origin. Survivors reported that
they have less autonomy from their family of origin than the comparison group. This finding
is consistent with the high rate of parental attendance at young adult child’s survivorship
clinic visits [37]. It is important to understand how family relationships may be a resource or
restraint for long-term survivors [38] and how parental involvement in healthcare could
differentially impact care over time. Unfortunately, very little is currently known about how
autonomy beliefs impact healthcare access as childhood survivors become young adults. If
survivors do not progressively manage their health needs, or if they feel less efficacious
about doing so, these beliefs could contribute to suboptimal healthcare utilization as they
age out of the pediatric system.

Given that cancer survivors, as a group, score within the normative range on measures of
psychological adjustment [5], beliefs provide a unique and important way of understanding
factors that may be associated with important developmental and health outcomes. The
pattern of correlations shows that the Health Competence Beliefs Inventory is associated
with measures of posttraumatic stress, positive and negative affect, and health-related
quality of life. They also demonstrate that beliefs measured by the Health Competence
Beliefs Inventory are conceptually distinct; the measure was associated with general
measures of self-efficacy and health competence in the expected directions, but at a greater
level of specificity to health outcomes (e.g., health maintenance, healthcare participation)
relevant to cancer survivors and adolescents and young adults.

The Health Competence Beliefs Inventory has strengths supporting its clinical and research
utility. It was developed to be reliable and valid for adolescents and young adults in general
—it is developmentally relevant yet not cancer-specific. Given Health Competence Beliefs
Inventory items are worded as beliefs rather than symptom descriptions, the Health
Competence Beliefs Inventory may be less susceptible to identified difficulties (e.g., social
desirability) noted in studies of cancer survivorship [39]. Beliefs may be creative
alternatives to symptom checklists to understand resiliency and risk in this population.
Because beliefs are modifiable, competence-based interventions can be developed to
promote resilient beliefs and potentially reframe those associated with negative outcomes.
Although beliefs offer promising alternatives to symptoms, they may not correspond with
actual skills. Further probing of whether beliefs reflect “reality” in terms of functioning will
be important for purposes of intervention (e.g., should intervention address beliefs or the
underlying skill set?). Future research should also examine how health competence beliefs
and functional outcomes change as survivors make the transition to adulthood and adult
care, and if there are critical periods at which intervention would be most helpful at
promoting resiliency during that transition.

As with any instrument in early stages of development, there are limitations to this work.
The sample was drawn from a clinical (medical) setting; both survivor and comparison
participants already had some level of engagement with the healthcare system and were
assessed at the time of a medical appointment. Adolescents and young adults seeking
healthcare may be more worried or preoccupied about their health than the general
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population, which could mask some differences between controls and survivors. On balance,
however, this control group provides a rather unique, clinically relevant comparison and
contrast for survivors in clinical care. Understanding the relevance of the Health
Competence Beliefs Inventory factors for non-clinical groups of cancer survivors and their
peers will be important next steps. Other evidence of reliability and validity should also be
established. These include factor invariance in more ethnically diverse samples, discriminant
validity, and metrics of sensitivity to change.

In summary, the Health Competence Beliefs Inventory shows promise as a reliable, valid,
and feasible self-report measure for assessing how adolescents and emerging adults perceive
important aspects of their health and well-being. As more pediatric patients transition to
adulthood and adult care, this measure may facilitate understanding of their unique health
beliefs during this vulnerable period. Such beliefs are likely to be amenable to interventions
that help eliminate barriers to optimal healthcare utilization and health promotion.
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Fig. 1.
Study design and participant flow from Time 1 through data analysis
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