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Abstract

Purpose—Nearly half of all adolescents and young adults (AY As) with cancer struggle to adhere
to oral chemotherapy or antibiotic prophylactic medication included in treatment protocols. The
mechanisms that drive non-adherence remain unknown, leaving health care providers with few
strategies to improve adherence among their patients. The purpose of this study was to use
qualitative methods to investigate the mechanisms that drive the daily adherence decision-making
process among AY As with cancer.

Methods—Twelve AYAs (ages 15-31) with cancer who had a current medication regimen that
included oral chemotherapy or antibiotic prophylactic medication participated in this study.
Adolescents and young adults completed a semi-structured interview and a card sorting task to
elucidate the themes that impact adherence decision-making. Interviews were transcribed verbatim
and coded twice by two independent raters to identify key themes and develop an overarching
theoretical framework.

Results—Adolescents and young adults with cancer described adherence decision-making as a
complex, multi-dimensional process influenced by personal goals and values, knowledge, skills,
and environmental and social factors. Themes were generally consistent across medication
regimens but differed with age, with older AY As discussing long-term impacts and receiving
physical support from their caregivers more than younger AYAs.

Conclusions—The mechanisms that drive daily adherence decision-making among AY As with
cancer are consistent with those described in empirically-supported models of adherence among
adults with other chronic medical conditions. These mechanisms offer several modifiable targets
for health care providers striving to improve adherence among this vulnerable population.
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Cancer is the leading cause of disease-related death among adolescents and young adults
(AYAS) ages 15 to 39 years (Centers for Disease Control and Prevention, 2010; National
Cancer Institute, 2013). Advances in clinical care and treatment have substantially improved
health outcomes for children and older adults with cancer (Adolescent and Young Adult
Oncology Progress Review Group, 2006). In contrast, survival rates for 12 of the 20 most
common AYA cancers have not improved since 1985 and are up to 33% lower than those in
younger children (Bleyer, 2011; Bleyer, O'Leary, Barr, & Ries, 2006; Khamly et al., 2009).
Even when survival rates have improved (e.g., acute myeloid leukemia), AYAs demonstrate
particularly poor outcomes, evidencing treatment-related mortality rates more than twice
those of children under 15 years of age (25% versus 12%) (Canner et al., 2013).

Experts hypothesize that a primary cause of treatment failure and mortality among AYAs
with cancer may be non-adherence to the oral chemotherapy and/or antibiotic prophylactic
medication included in cancer treatment protocols (Adolescent and Young Adult Oncology
Progress Review Group, 2006; Bleyer, 2002). Youth who are non-adherent to oral
chemotherapy, or miss more than 5% of prescribed doses, are 2.5 times more likely to
relapse than adherent youth (Bhatia et al., 2012). In addition, a study of 44 adolescents with
cancer found that survival rates were lower among adolescents who were non-adherent to
oral antibiotic prophylactic medication than the survival rates among adolescents who were
adherent (Kennard et al., 2004). As nearly half of all AYAs with cancer demonstrate non-
adherence to oral chemotherapy (44%) or antibiotic prophylaxis (48%), more than 30,000 of
the 69,000 AY As diagnosed with cancer each year are likely at increased risk for
devastating consequences (Bhatia et al., 2012; Festa, Tamaroff, Chasalow, & Lanzkowsky,
1992; Kondryn, Edmondson, Hill, & Eden, 2011; National Cancer Institute, 2013).
Understanding and improving medication adherence may be one method of preventing
relapse and reducing the survival deficit faced by AYAs with cancer (Bleyer et al., 2006).

The reasons why AY As with cancer are non-adherent to potentially life-saving medications
are not well understood (Butow et al., 2010; Kondryn et al., 2011). The few studies
examining this question have identified broad constructs including deficits in information
(i.e., lack of medication knowledge), limited family social support, and psychosocial
difficulties (i.e., depressive symptoms) that predict non-adherence among AY As with cancer
(Hullmann, Brumley, & Schwartz, 2014; Kennard et al., 2004; Tebbi et al., 1986). While
these studies identify predictors of adherence behavior, the use of broad measures and single
point assessments of adherence prevent conclusions as to the mechanisms that account for
these relationships (Quittner, Modi, Lemanek, levers-Landis, & Rapoff, 2008). Specifically,
the mechanisms that explain how or why factors like social support lead AYAs with cancer
to be non-adherent remain unknown. This is problematic as mechanism identification is a
necessary first step in evidence-based intervention development (Kok, Schaalma, Ruiter, van
Empelen, & Brug, 2004).
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Identifying the mechanisms that result in non-adherence, thus, has the potential to inform
clinical care and can be accomplished by conceptualizing the daily adherence decision as the
result of a complex process in which AY As consider multiple factors and make trade-offs
among them (Wamboldt et al., 2011). Researchers have successfully used this approach to
guide qualitative research that has elucidated how beliefs, feelings, and behaviors may lead
to non-adherence among AY As with asthma (Wamboldt et al., 2011). Extending this line of
research to AYAs with cancer could clarify how medical teams can best help AYAs with
cancer improve their adherence. Answering this question is critical as the only empirically-
based adherence-promotion intervention for AY As with cancer is a videogame that
demonstrates limited effectiveness (d = .05-.19) (Kato, Cole, Bradlyn, & Pollock, 2008). As
a result, without novel efforts to understand the adherence decision-making process, medical
teams will be left with few empirically-based strategies to improve adherence among their
AYA patients.

The purpose of this study was to use a grounded theory approach to develop a novel
theoretical model representing how various mechanisms (including those identified in
previous research) impact adherence decision-making among AY As with cancer. To achieve
this aim, semi-structured interviews were used to explore the research question: “What are
the mechanisms that drive the daily adherence decision-making process among AYAs with
cancer?” In addition, AY As were asked to complete a sorting task to provide additional
information on the relative importance of each mechanism and further explore the question;
“How do these mechanisms influence adherence decision-making?” Results were used to
generate a novel model of adherence decision-making among AY As with cancer.
Implications for future research and efforts to enhance the effectiveness of adherence-
promotion interventions for AY As with cancer are also discussed.

Materials and Methods

A grounded theory approach was used to develop a theoretical model of factors driving
adherence decision-making among AY As with cancer from the data (Holloway & Todres,
2003). Theory development began with a review of the existing literature. The literature
review was conducted a priori to ensure that similar studies had not yet been conducted and
identify gaps in the existing knowledge about the adherence decision-making process
(Dunne, 2011). As detailed below, potential mechanisms identified from the previous
literature were integrated into the semi-structured interview. Results of the interviews were
then used to modify initial mechanisms and add new mechanisms as appropriate.

Participants

Participants for this study were recruited from an oncology clinic in a Midwestern
Children’s Hospital in the United States. Adolescents and young adults (ages 15-39 years)
with a diagnosis of cancer and a prescription for oral antibiotic prophylaxis or chemotherapy
were eligible to participate. Exclusion criteria included the presence of a significant
cognitive deficit, a medical status that precluded study completion, or a lack of fluency in
English. Purposive sampling was used to contact patients with a wide range of diagnoses
and medical regimens (oral chemotherapy or oral antibiotic prophylaxis). Thirteen AYAs
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were approached during an outpatient oncology clinic visit. Twelve AYAs (92% recruitment
rate) agreed to participate and completed a semi-structured qualitative interview, a
demographic questionnaire, and a card sorting task directly following their clinic
appointment. All procedures were approved by the Institutional Review Board and age-
appropriate consent and assent (i.e., parental permission for AYAs < 18 years) were
obtained.

Demographic and clinical information—Participants completed a demographic form
including items assessing: patient age, gender, ethnicity, education, employment, and
household composition. Cancer diagnosis, date of diagnosis, and current medical regimen
were obtained via chart review. To ensure accuracy, data were entered independently by two
individuals. Inconsistencies were resolved via consultation with the Principal Investigator
(first author) and the medical record until 100% agreement was reached.

Quialitative interviews—One author conducted all interviews using a semi-structured
guide to ensure that the same potential topics were covered for all AYAs while still allowing
for the introduction of new relevant constructs. The semi-structured interview guide was
developed based on previously published interview guides and expert consensus.
Specifically, the authors obtained a copy of the semi-structured interview developed to
identify themes influencing the decision to use infection prophylaxis among children with
cancer and their caregivers and health care providers (Diorio et al., 2012). With permission,
the semi-structured interview guide was modified by members of the authorship team who
are experts in adherence and AY A oncology to include constructs relevant to the unique
developmental period of adolescence and young adulthood (i.e., increased importance of
peers, transition to independent living) that may impact adherence decision-making. An
expert in decision-making serving as an outside consultant reviewed the revised interview
guide and provided additional suggestions for modification.

The resulting semi-structured interview guide included questions related to: goals and
priorities, patient preferences, and barriers and facilitators to adherence (e.g., “Tell me a
little bit more about how you decide whether or not to take your medication each day,”
“What are the types of things that influence or impact how or when you take your
medication?”) and is available from the authors upon request. Consistent with the aim of
grounded theory to develop a theory explaining how concepts fit together to explain a
behavior (Holloway & Todres, 2003), follow-up prompts were used to encourage AYAS to
describe the relevance of each factor to medication adherence decision-making and discuss
the inter-relationships between each relevant mechanism.

Given the wide variability in the number and type of medications prescribed for cancer
treatment, AYAs were instructed to answer questions as related to their oral chemotherapy
(N =7) or oral antibiotic prophylactic medication (N = 5). These medications were selected
as previous research suggests that non-adherence to either medication may be associated
with significant health consequences (Bhatia et al., 2012; Kennard et al., 2004). Follow-up
prompts were used to encourage AYAs to share additional information as necessary.
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Interviews were audio-taped, transcribed verbatim, and checked by an additional author for
accuracy.

Card sorting task—Following the qualitative interview, AYAs were provided with a
stack of cards describing mechanisms that may influence adherence decision-making.
Mechanisms listed on the cards included those supported by previous studies of adherence
among AYAs (i.e., Hullmann et al., 2014) and adherence decision-making (i.e., Sung et al.,
2003) (see Table 3). In addition, AYAs were provided with a stack of blank cards and asked
to create a card for any mechanism that impacted adherence decision-making not listed on a
previous card (e.g., “my husband’s support™). Participants were then asked to classify each
mechanism as “not important,” “somewhat important,” or “very important” to their
adherence decision-making process. No limitations were placed on the number of
mechanisms that could be classified within each category. This sorting task has been
previously used by decision-making researchers (Diorio et al., 2012). In addition to
providing an alternative format for generating mechanisms that influence adherence
decision-making, the card sorting task provides insight into the number of factors
simultaneously considered by AY As during adherence decision-making. Specifically, the
card sorting task may begin to illuminate whether adherence decision-making is driven by a
single factor or a combination of factors.

Descriptive statistics were used to summarize the clinical and demographic characteristics of
the sample as well as the results of the card sorting task. To facilitate age-related
comparisons, AY As were characterized by age as “younger AYAs” (ages 15-19, N =7) or
“older AYAs” (ages 20-39, N = 5). This classification has been used previously by the
Adolescent and Young Adult Oncology Progress Review Group (2006). All transcriptions
were entered into NVivo 10 and coded by two independent raters (first two authors) using a
grounded theory approach (NVivo Qualitative Data Analysis Software, 2012; Holloway &
Todres, 2003). All transcripts were coded twice. First, line-by-line open coding was used to
define the actions and events in each line of data (Charmaz, 2000; Corbin & Strauss, 2008).
Use of line-by-line coding ensures that themes are built inductively and limits the imposition
of investigator beliefs/theories on the interpretation of the data (Charmaz, 2000).

Once initial coding was completed, the two raters met and presented their results. Themes
were sorted into categories and sub-categories to develop an overarching theoretical
framework detailing the mechanisms that influence adherence-related decision-making. For
example, themes indicating that AY As were non-adherent to avoid missing activities with
friends or prevent short-term consequences were merged to create the mechanism “short-
term impacts.” Discrepancies between the two raters regarding theme categorization were
resolved via discussion.

The first two authors then independently coded all transcripts a second time using the
established themes. Consistent with expert recommendations (Kottner et al., 2011), Cohen’s
K and percentage of agreement were examined to provide a “detailed impression of the
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degree of reliability and agreement.” Initial inter-rater reliability (Cohen’s) was .70 and
agreement was 97%.

Discrepancies in coding style (e.g., one rater coding the entire sentence vs. one rater coding
only the relevant words within that sentence) were resolved via introduction of standard
procedures (code entire sentence). The raters then discussed and resolved remaining
discrepancies via re-classification of a theme or modification of an existing theme until
100% agreement was reached. The frequency of each theme was described using the number
of AYAs describing that theme and the percent of overall text referring to that theme
(percent of text coverage).

A diagram was created to detail the hypothesized relationships between themes. All three
authors then independently reviewed the diagram and developed a conceptualization to
describe the adherence decision-making process as depicted by the data. The authors then
discussed their conceptualization, revising the diagram until consensus on an overarching
theoretical model was reached (Figure 1).

When using a grounded theory approach to data analysis, enrollment is ended when
saturation is reached, or all “new data fit into the categories already devised” (Charmaz,
2000). The ninth and tenth interviews did not result in any new themes, suggesting
saturation may have been reached. This hypothesis was confirmed when the eleventh and
twelfth interviews also did not provide new themes and recruitment was ended (Morse,
1995).

Demographic and clinical characteristics are presented in Table 1. Study participants
included 12 AYAs who ranged in age from 15 to 31 years (M =19.91, SD =4.86, N =7
“younger” AYAs, N =5 “older” AYAs) and were primarily male (N = 8, 67%). Cancer
diagnoses included leukemia (N = 7, 58%, i.e., precursor B lymphoblastic leukemia, acute
myeloid leukemia), solid tumor (N = 2, 17%, i.e., pelvic rhabdomyosarcoma), brain tumor
(N =2, 17%, i.e., low grade glioma), and lymphoma (N =1, 8%, Hodgkin’s lymphoma).
Time since initial cancer diagnosis ranged in time from .15 years to 9.90 years (M = 3.62,
SD =2.91).

Seven participants answered questions as related to their oral chemotherapy medication
(58%) and five AYAs (42%) answered questions as related to oral antibiotic prophylactic
medication. Prescribed oral chemotherapy medications included Mercaptopurine (N = 4,
57%), Dasatinib (N = 1, 14%), Everolimus (N = 1, 14%), and an investigational medication
(ABT-199, N =1, 14%). All AYAs answering questions related to an oral antibiotic
prophylactic medication were prescribed Trimethoprim/Sulfamethoxazole. On average,

AY As were prescribed a total of 7.33 medications (SD = 3.57, Range = 2-15).

Four main themes (represented in italics) and 18 subthemes (represented in parentheses)
were identified in the data (see Table 2). The first main theme captured the interplay
between medication characteristics and the goals and values of AYAs. AYAs were
motivated to be adherent when taking a medication resulted in short-term rewards or
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prevented a short-term consequence (short-term impacts), helped them achieve a long-term
goal or prevented a long-term consequence (long-term impacts), or prevented them or their
caregivers from experiencing negative emotions (emotion). Conversely, AYAs were less
motivated to be adherent when taking their medication resulted in side effects (side effects)
or other factors (disruptions) that inhibited normal activities.

Given the number of academic, social, and vocational activities AYAs are engaged in, it is
not surprising that medication administration schedules that were convenient for some

AY As were disruptive for others. AYAs expressed preferences for medication regimens that
“fit” their lifestyle (patient preferences). For some AYAs, being involved in the decision-
making process (role in decision-making) enabled them to create a medication
administration schedule that was consistent with their preferences.

Older AY As discussed long-term impacts more than younger AY As (90% of text coverage
by 5/5 older AYAs vs. 10% of text coverage by 3/7 younger AYAs), citing the desire to
return to college, obtain a job, start a family, and avoid hospitalizations. Younger AYAs
may be more influenced by the impact of the medication regimen on their daily activities,
discussing disruptions (younger AYAs: 55% of text coverage by 7/7 AYAs, older AYAs:
45% of text coverage by 5/5 AY As) and the importance of a medication regimen that fits
their lifestyle (patient preferences, younger AY As: 56% of text coverage by 6/7 AYAs,
older AYAs: 44% of text coverage by 4/5 AYAs) more than older AYAs.

The second main theme reflected AYA knowledge about why they were prescribed the
medication (purpose) and what would happen if they missed or skipped a dose (importance).
Notably, AY As often cited the medical team as the source of their knowledge related to the
medication regimen. Five AYAs (42%) reported that they “didn’t know” the purpose of their
medication but took it because their caregivers or medical team “told [them] to.” The AYAs
who provided information regarding the purpose of their medication (N = 7, 58%) cited its
ability to prevent relapse, mortality, or infections (purpose). Four AYAs (33%) were unsure
as to the consequences of missed doses and two AYAs (17%) reported that “nothing” would
happen if they skipped or missed a dose of their oral chemotherapy (importance). In some
instances, AYAs attributed their lack of knowledge to difficulties understanding information
provided by the medical team (communication). Others, typically younger AYAs (79% of
text coverage), reported a limited desire for additional information as the trust in their
medical team was a sufficient reason to take medication (trust).

The third theme detailed the skills used by AYAs to facilitate adherence. When they faced
barriers to adherence, nine AYAs (75%) reported the use of problem-solving and habit
formation (strategies) to help them to continue to take their medication as prescribed. In
addition, two AYAs (17%) reported pairing their medication with a regular activity like
brushing their teeth (prompts/cues).

The final theme reflected the external factors that influence decision-making, namely
environment and support. All AYAs reported that physical assistance (physical support, N =
8, 67%; i.e., refilling pill box, setting out medications) or emotional support
(encouragement, N = 8, 67%; i.e., verbal reminders) from their caregivers or significant
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others made them more likely to decide to take their medication. Interestingly, older AYAs
(ages 20-39 years) discussed receiving physical support more frequently than younger
AYAs (ages 15-19 years; older AYAs: 81% vs. younger AYAs: 19% of text coverage).
Conversely, younger AY As discussed receiving reminders more than older AYAs (61% of
text coverage). In addition to social support, AYAs reported that using pill boxes or
containers (tools) and modifying the physical environment by placing pill boxes or
containers in easily accessible and visible locations (environment) facilitated adherence.

An additional subtheme represented the complexity of the adherence decision-making
process (trade-offs, not represented in Figure 1 or Table 2). Throughout the interviews,

AY As discussed weighing each of the aforementioned factors when deciding whether or not
to take their medication. For example, one AY A reported significant side effects that
prevented her from spending time with friends. To her, the long-term impact of the
medication outweighed the negative consequence of missing social activities: “Um, it kinda
makes me feel better. Like, ‘Oh this is working toward it not coming back.” So even if it like
has bad side effects or whatever, I think it’s worth it.” Results of the card sorting task further
supported this hypothesis as all AYAs rated at least 4 mechanisms (Range = 4-17) as
“somewhat” or “most” important to the adherence decision-making process.

Discussion

Results of this study advance science by providing a novel conceptual model of the
mechanisms that may influence the adherence decision-making process among AY As with
cancer. The proposed model integrates previously-supported predictors of non-adherence
among AYA:s (i.e., information, social support, emational functioning) with novel predictors
(e.g., impact of side effects on daily activities) and departs from previous research by
emphasizing the concurrent role of each of these factors in adherence decision-making.
Specifically, the decision to take a medication was supported when adherence resulted in
rewards or prevented consequences, or aligned with factors the AY A and was viewed as
important. Social support, tools, strategies, and environmental modifications helped AYAs
to follow-through with their decision to take a medication. Conversely, the decision to skip
or forgo medication was attributed to side effects, disruptions, and the perception that
skipping doses did not impact treatment outcomes.

The mechanisms related to adherence decision-making identified in this study are consistent
with previous theoretical models of health behavior. Among adults with HIV, adherence
decision-making is driven by motivation, information, skills, and social support (Amico et
al., 2009; Fisher, Fisher, Amico, & Harman, 2006). The four primary themes emerging from
this study: goals and values, knowledge, skills, and environment and support, closely mirror
these predictors. Understanding each of these domains and how AY As make trade-offs
between them may help clinicians to improve adherence.

In general, AYAs conceptualized the impact of their medication regimen as it related to their
specific goals and values. Consistent with normative development, older AYAs considered
the long-term impacts of their medication when deciding whether or not to take a dose while
younger AYAs primarily focused on the extent to which the medication would disrupt their
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normal daily activities (Steinberg, O’Brien, Caufman, Graham, Woolard, & Banich, 2009).
Understanding the goals, values, and daily activities of a given AYA, thus, may provide
insight as to the most salient method of explaining a medication. For example, one AYA
described his daily decision-making as driven by his desire to return to college and the belief
that taking his medication as prescribed would help him reach that goal faster.

Across both age groups and medication regimens, AY As demonstrated gaps in their
understanding of the purpose of their medication and the consequences of missed doses.
Even when AY As comprehended the treatment protocol, many struggled to understand the
biological impacts of a missed medication dose. Multiple AY As in this study rationalized
intermittent non-adherence by citing the minimal consequences of skipping “a few” doses.
As demonstrated by a recent study, nearly all nurses caring for patients prescribed oral
chemotherapy provide information about the medication protocol as necessary (93%) but
less than half (42%) ask about the patient’s understanding of the medication effectiveness
(Komatsu, Yagasaki, & Yoshimura, 2014). Thus, ensuring AY As with cancer understand
the importance of consistent adherence may represent a possible intervention target.

Similar to a qualitative study of AYAs with asthma, AYAs in this study described pairing
medication taking with a regular activity (e.g., brushing teeth before bed) as a major factor
in promoting adherence (Wamboldt et al., 2011). Because this strategy assumes that the
activity occurs at the same time each day and AY As frequently shift their schedules (e.qg.,
brushing teeth before bed at 10:00 pm on school days and 12:00 am on weekends), it is not
surprising that AY As often changed the activities they paired medication taking with (e.g.,
initially paired with brushing teeth before bed then changed regimen to pair with eating
dinner) before finding an optimal strategy. This ability to problem-solve and adapt to the
multiple social, academic, and occupational demands of the AYA period is a pivotal
predictor of adherence among adolescents with type 1 diabetes (Wysocki et al., 2008).
Importantly, AYAs often engaged in problem-solving at the suggestion of the medical team
and appeared receptive to receiving adherence-promotion strategies from health care
providers. As adherence-promotion interventions delivered by health care providers
demonstrate promising effect sizes (Wu & Pai, 2014), researchers may wish to consider
developing adherence-promotion interventions for AY As with cancer that can be delivered
by nurses or other health care providers.

Adolescents and young adults of all ages emphasized the role of caregivers and significant
others in adherence decision-making. The specific role of caregivers and significant others
may shift with age as younger AY As described reminders and encouragement as helpful
while older AYAs cited the importance of physical support (e.g., caregiver refilling pill box)
and often described a support network including individuals beyond their parents (i.e.,
significant other, sibling). These findings suggest that an AYA’s preferences and
relationships are likely to dictate the impact of social support on adherence, and should be
considered when allocating treatment responsibility.

Throughout the interviews, AY As emphasized the interplay between the aforementioned
factors. Goals and values, knowledge, skills, or environmental and social factors in isolation
are unlikely to result in optimal adherence (Amico et al., 2009). Instead, adherence decision-
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making among AY As with cancer appears to involve factors that result in their intention to
take the medication (goals and values, knowledge) and factors that help them follow-through
with this plan (skills, and environmental and social factors). This interdependent relationship
has been well-documented in the adult literature and explains why some AYAs who are
either motivated to be adherent or possess the necessary social support still struggle with
non-adherence (Schwarzer, 2008).

The findings of this study should be interpreted in the context of several limitations. First, as
the purpose of this study was to identify over-arching mechanisms that impact adherence
decision-making among AY As with cancer, differences between diagnostic groups were not
examined. Caution should be used when applying these findings to diagnoses not
represented in this sample and future research should examine the applicability of the
proposed model within specific diagnostic groups. Second, as actual adherence behavior was
not assessed, longitudinal research is needed to determine if the identified mechanisms
predict adherence decision-making over time. Third, the cross-sectional nature of this
research precluded the observation of developmental changes. Longitudinal cohort studies
following individuals as they undergo the significant transitions of young adulthood (i.e.,
independent living) are needed to explore the age-related differences noted here. The novel
conceptualization of adherence as a decision-making process used in this study elucidated
mechanisms that may explain why AY As with cancer struggle with non-adherence. These
findings provide direction for researchers and clinicians striving to improve adherence in
this at-risk population.
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Highlights
e The mechanisms driving adherence decision-making were explored.
» Adherence decision-making is a complex, multi-dimensional process.

» Adolescent and young adult goals and values, knowledge and skills impact
adherence.

«  Environmental and social factors also impact adherence decision-making.
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Figure 1.
Mechanisms related to adherence decision-making among AY As with cancer
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Table 1
Demographic and Clinical Characteristics
N(%) M(SD) Range

Age, years 19.91 (4.86) 15.00-31.08
Gender, Male 8 (67%)
Race

White or Caucasian 11 (92%)

Black or African-American 1 (8%)
Ethnicity

Hispanic or Latino, yes 1 (8%)
Primary Caregiver

Biological mother 9 (75%)

Biological father 1 (8%)

Significant other 1 (8%)

Sibling 1 (8%)
Residing with parents, yes 11 (92%)
Educational Level

High school student 5 (42%)

High school graduate 5 (42%)

College graduate 2 (16%)
Diagnosis Group

Leukemia 7 (58%)

Solid Tumor 2 (17%)

Brain Tumor 2 (17%)

Lymphoma 1 (8%)
Time Since Diagnosis, years 3.62(2.91) .15-9.90
Prescribed Medications 7.33 (3.57) 2-15
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