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Background: Curative therapy for childhood acute lymphoblastic leukemia (ALL)
mandates a two-to-three-year maintenance chemotherapy phase wherein patients must take daily
oral 6-mercaptopurine (6-MP). 6-MP regimen adherence is challenging and failure to take
medication has been associated with an increase in relapse risk. Accordingly, interventions that
enhance 6-MP adherence during ALL maintenance chemotherapy may result in decreased
morbidity and mortality for pediatric ALL patients. This study investigated the feasibility and
acceptability of brief, English- and Spanish-delivered, culturally informed MI sessions during
routine outpatient ALL maintenance therapy appointments. . Additionally, this study
preliminarily explored MI efficacy, compared to an education-only control, for improving
caregiver-reported 6-MP adherence, patients’ TGN blood serum levels, and caregiver-perceived
6-MP adherence barriers. Method: Participants included 121 caregivers (Age M(SD) =
36.66(8.02), 80.7% mothers, 47.1% Hispanic, 23.1% Spanish-speaking) of pediatric ALL
patients (Age M(SD) = 7.55(4.80), range = .9-24; 66.1% male; Medicaid = 54.2%; B- and T-
ALL risk category: Standard = 50.9%, High/Very High = 49.1%) in maintenance ALL treatment.
Eighty caregivers (66.12%) were randomized to receive MI and the remaining 42 caregivers
(33.8%) were randomized to the education-only control group. For the purpose of analyses,
participants were categorized based on their ethnicity and primary language as a proxy for
potential cultural similarities. Cultural categories included: (1) Non-Hispanic, English-speaking
caregivers (N=63, 52.07%); (2) Hispanic, English-speaking caregivers (N=30, 24.79%); and (3)
Hispanic, Spanish-speaking caregivers (N=28, 23.14%). Participants completed self-report
measures assessing demographics, 6-MP adherence, 6-MP knowledge, perceived medication
adherence barriers, and intervention acceptability. We obtained biological data (i.e., TGN
concentrations) via chart review. MI sessions were audio recorded and rated using the MITI
4.2.1. coding manual to ensure intervention fidelity. Primary analyses included Analysis of
Covariance (ANCOVA). We also conducted exploratory post-hoc analyses. Results: Findings
confirmed primary MI feasibility and acceptability hypotheses, supporting the possibility of
delivering adherence-enhancing MI as part of routine oncological care. Additionally, although
methodological limitations hindered adequate assessment of MI efficacy for improving
caregiver-reported 6-MP adherence and patients’ TGN concentration, post-hoc analyses
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suggested MI was effective for reducing caregiver-perceived 6-MP adherence barriers.
Conclusions: MI may represent a deliverable, cost-effective, “no-risk” approach to improving
adherence and represent an easily incorporated, low cost avenue for enhancing cure. Overall,
study findings have the potential to inform a larger, future MI efficacy RCT by establishing the
feasibility and acceptability of MI delivery during outpatient oncology clinic visits.
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CHAPTER ONE

Review of the Literature

ACUTE LYMPHOBLASTIC LEUKEMIA

Acute lymphoblastic leukemia (ALL), a malignancy involving aberrant lymphoblasts, is
the most common pediatric cancer and the most frequent cause of cancer-related death for U.S.
youth under age 20 years (Linabery & Ross, 2008; Smith et al., 2010; Hunger & Mullighan,
2015). United States oncologists diagnose approximately 6,000 new ALL cases annually, half of
which are pediatric (Hunger & Mullighan, 2015) and with the peak incidence occurring between
ages 3 and 5 years (Linet et al., 1999). Current U.S. incidence rates indicate that, of youth under
age 20 years, 34 per million live with ALL (Siegel et al., 2017).

Although curative ALL treatments have improved dramatically in the past four decades,
not all children have benefited equally. Racial and ethnic disparities in pediatric ALL incidence
and treatment outcomes persist. Incidence rates vary by race and ethnic groups, ranging from
18.7 cases per million Black children to 42.9 cases per million Hispanic children. Incidence for
White, Non-Hispanic children is 34.2 cases per million, falling between rates for Blacks and
Hispanic children (Lim et al., 2014; Siegel et al., 2017). Moreover, Black and Hispanic children
have strikingly worse treatment outcomes compared to White, Non-Hispanic children (Hunger et
al., 2012). Early 2000s’ rates suggest 87.6% of Hispanic and 87.8% of Black children attain five-
year overall survival compared to 91.1% of White children (statistically significant differences p
<.01; Hunger et al., 2012). Notably, even among patients with >90% chemotherapy adherence,
Hispanic children fare worse because of both genetic and non-genetic factors (Yang et al., 2011;
Bhatia et al., 2012). Because nearly all children achieve clinical remission regardless of

race/ethnicity, treatment outcome differences result from differential relapse risk (Lim et al.,



2014). Therefore, because of racial and ethnic incidence and treatment outcome disparities,
researchers have begun turning their attention to alarming statistics indicating Hispanic children
have an elevated ALL risk and one of the lowest post-treatment survival rates (Lim et al., 2014).
Acute Lymphoblastic Leukemia Treatment

ALL results from malignant proliferation of immature white blood cells called
lymphoblasts (Children’s Oncology Group, 2011). Clinical symptoms include enlarged lymph
nodes, bruising, fever, fatigue, bone pain, bleeding gums, and frequent infections (Children’s
Oncology Group, 2011). Childhood leukemia is treated with chemotherapy. This entails using
multiple cytotoxic medications to kill cancerous cells (Morrison, 2010). Pediatric pathologist,
Dr. Sidney Farber, the father of modern chemotherapy, conducted the first chemotherapy clinical
trials for childhood leukemia in the early 1950s (Morrison, 2010). When Dr. Sidney Farber
began his groundbreaking work, the majority of pediatric ALL patients typically died within one
year following diagnosis (Seibel, 2008) and nearly 100% died within 5 years (Kersey, 1997).
Since then, researchers have improved multiagent chemotherapy regimen efficacy and now
stratify treatment intensity by patients’ clinical features, response kinetics and the genetics of the
lymphoblasts (Hunger & Mullighan, 2015). These improvements in risk stratification and
therapy have increased patient survival rates from less than 10% to 90% in the 1960s and 2010s,
respectively (Kersey, 1997; Hunger & Mullighan, 2015). The treatment goal is first, complete
remission and then, remission maintenance, ultimately resulting in cure for most pediatric
patients (Hunger & Mullighan, 2015). Continued chemotherapy beyond first documentation of
complete remission, which includes a prolonged phase of “maintenance therapy,” is critical to
curative therapy (Lii, & Sallan, 1978; Children’s Oncology Group, 2011). Although there is

agreement on what constitutes remission, experts tend not to agree on an objective definition of



“cure” for children and adolescents with ALL. However, physicians usually define cure based on
time since last identified cancer cells. Using these criteria, most physicians cite ALL cure 5 to 10
years post-remission.

Children with ALL undergo several discrete chemotherapy phases to achieve sustained
remission. Though specific treatment protocols vary, basic treatment blocks usually proceed
chronologically: induction, consolidation, interim maintenance, delayed intensification, and
maintenance therapy (Hunger & Mullighan, 2015; Children’s Oncology Group, 2011). Induction
therapy spans four to six weeks and involves intensive multiagent chemotherapy designed to
induce remission (Children’s Oncology Group, 2011). At any point in therapy, but most often
during induction, infections and other life-threatening complications can occur (Hunger &
Mullighan, 2015). Thus, some institutions choose to deliver induction therapy in the inpatient
setting (Children’s Oncology Group, 2011). In addition to intensive chemotherapy, patients in
induction phase generally require supportive care interventions to treat infections, bleeding,
nausea, vomiting, and additional complications associated with bone marrow failure (Hunger &
Mullighan, 2015; Children’s Oncology Group, 2011). By the end of induction, around 95% of
patients attain remission (Hunger & Mullighan, 2015); however, these patients require additional
chemotherapy to prevent relapse (Hunger & Mullighan, 2015; Children’s Oncology Group,
2011).

The next treatment phase, consolidation, is delivered over 4-8 weeks, based on the child
or teens predicted risk of relapse. This phase of therapy deepens the marrow remission and
prevents the development of central nervous system (CNS) leukemia (Hunger & Mullighan,
2015). Patients undergo multiple lumbar punctures with intrathecal chemotherapy delivered

directly into the spinal fluid during all therapy phases therapy, but most frequently during



consolidation (Hunger & Mullighan, 2015; Children’s Oncology Group, 2011). Following
consolidation, patients enter an eight-week phase known as interim maintenance. Interim
maintenance chemotherapy agents are commonly antimetabolites; these agents have a different
mechanism of action compared to steroids and immunosuppressant agents used during induction
and consolidation treatment (Children’s Oncology Group, 2011). The absence of severe bone
marrow suppression during interim maintenance allows for patients’ significant recovery after
induction and consolidation, prior to entering the delayed intensification treatment phase.
Delayed intensification, or re-induction and re-consolidation treatment phase, includes
chemotherapy agents similar, but not identical, to those delivered during induction and
consolidation (Hunger & Mullighan, 2015; Children’s Oncology Group, 2011). The goal of
delayed intensification is to sustain remission and prevent leukemia from returning (Hunger &
Mullighan, 2015). As determined by risk group stratification, patients may undergo a second
interim maintenance phase after delayed intensification or proceed to the final and longest
treatment phase, maintenance therapy. This phase involves less intensive but prolonged
chemotherapy to lower post-remission relapse risk (Cooper & Brown, 2015; Hunger &
Mullighan, 2015). In current Children’s Oncology Group protocols, maintenance therapy
continues for two years for girls and three years for boys, with boys receiving an additional
therapy year in hopes of eliminating the differential outcome of boys and girls, favoring girls
(Cooper & Brown, 2015; Hunger & Mullighan, 2015). During maintenance therapy, patients
receive low-intensity “anti-metabolite-" based therapy. Primarily maintenance therapy consists
of daily oral 6-mercaptopurine (6-MP), weekly oral methotrexate, monthly intravenous
vincristine and oral steroid pulses, and quarterly intrathecal methotrexate (Schmiegelow et al.,

2014).



6-MP and methotrexate are the backbone of maintenance therapy because of their
synergistic activity in ALL and their relatively limited toxicity profile. More than half a century
ago, Dr. Sidney Farber demonstrated 6-MP’s efficacy in inducing temporary childhood
leukemia remission (Cooper & Brown, 2015). Since then, 6-MP has remained an essential
component of modern ALL treatment protocols. 6-MP, also known as Purinethol, is a thio-
substituted purine analogue with immunosuppressive and cytostatic properties (Cooper &
Brown, 2015). 6-MP is available in tablet and liquid form supporting daily, home-based, oral
drug administration. Oncologists determine patients’ 6-MP doses and schedule based on several
factors. These factors include, but are not limited to, patients’ weight, height, health status,
genetic polymorphisms impacting 6-MP metabolism, and specific disease features
(Schmiegelow, 2014). Patients receive oral 6-MP, in tablet or liquid form, and oncologists
modify the dosage to maintain neutrophil counts between 500 and 1500/ml (Cooper & Brown,
2015; Children’s Oncology Group, 2011). These low neutrophil counts, can put patients at
increased risk of infection, anemia, and/or bleeding. Additionally, patients may experience
unpleasant 6-MP side effects, including nausea, vomiting, poor appetite, and diarrhea
(Schmiegelow et al., 2014). Nonetheless, patients in maintenance therapy generally spend
significantly less time inpatient compared to previous phases, leaving adherence burden and
monitoring largely with patients and their caregivers.

Because patients receive the majority of maintenance therapy medicines at home, patients
and their caregivers undertake significant treatment management responsibilities. For the
majority of patients, hospital visits decrease to monthly for blood-work, intravenous vincristine,
and the initiation of five-day oral corticosteroid pulses (dexamethasone or prednisone).

Additionally, most Children’s Oncology Group (COG) protocols mandate quarterly (i.e., every



three months) lumbar punctures to deliver intrathecal methotrexate (Children’s Oncology
Group, 2011). Overall, decreased time spent at the hospital inevitably limits patients’ access to
supportive care provider- physician-driven adherence monitoring and encouragement.

Adherence during Maintenance Therapy

Adherence is the extent to which patient behavior coincides with prescribed medical
advice (Kyngds, Kroll, & Duffy, 2000; Kennard et al., 2004). Not surprisingly, adherence during
maintenance therapy is often problematic because treatment requires prolonged, daily, home-
administered oral medication (Bhatia et al., 2014). In particular, adherence rates are significantly
lower for Hispanic patients (Lim et al., 2014), for whom there is already a higher relapse risk
compared to White patients (Bhatia et al., 2002; Lim et al., 2014).

Psychosocial stressors relevant to oncological treatment may further complicate
adherence. Although the majority of families affected by pediatric cancer adapt well to the
treatment regimen (Kazak et al., 2004; Patenaude, & Kupst, 2005), a significant subset
experience psychological problems (e.g., depressive symptoms, social maladaptation, poor self-
esteem, denial) that can negatively impact adherence (Blotcky et al., 1985; Cromer & Tarnowski,
1989; LaGreca & Schuman, 1995; Lansky et al., 1983; Kennard et al., 2004). Furthermore,
during maintenance therapy, families are likely to be fatigued and resources may be taxed from
earlier, more intensive chemotherapy phases (Kristjanson & Ashcroft, 1994; Patenaude, &
Kupst, 2005). Particularly for patients aged 12 to 18 years, unique adolescence developmental
issues (e.g., gaining independence from caregivers) can further complicate adherence to
prolonged anticancer medication oral self-administration (Kennard et al., 2004). Not

surprisingly, adolescents are significantly less adherent than younger pediatric patients whose



caregivers closely manage 6-MP adherence (Smith et al., 1979; Tebbi, 1993; Lancaster, Lennard,
& Lilleyman, 1997; Kyngis, Kroll, & Duffy, 2000; Kennard et al., 2004).

Overall, during maintenance therapy, 20% of pediatric patients aged 0-18 years fail to
take at least one 6-MP dose per 10 prescribed doses, with decreased adherence predicting greater
relapse risk (Bhatia et al., 2014; Hunger & Mullighan, 2015). Relapse represents the main
treatment failure cause, occurring in approximately 15% of ALL patients (Locatelli, Moretta, &
Rutella, 2013). Unlike nonadherence to other chronic illness regimens, 6-MP nonadherence is
not immediately linked to obvious clinical status changes; therefore, ALL patients may have
greater nonadherence risk compared to other chronically ill youth. For example, diabetic patients
who do not take prescribed insulin doses can experience life threatening, obvious clinical
changes (e.g., rapid heartbeat, nausea, seizures) within hours or days of the missed doses.
Conversely, ALL patients often feel better after they stop taking daily 6-MP doses. More
concerning, whereas diabetic patients can experience clear and timely clinical improvements
after resuming insulin doses, elevated ALL relapse risk does not remit when nonadherent
patients resume oral 6-MP dosing (Bhatia et al., 2014; Hunger & Mullighan, 2015).

Notably, although poor adherence is just one of many factors contributing to relapse,
non-adherent ALL patients have a progressively increasing relapse risk with increasing 6-MP
non-adherence (Bhatia et al., 2012, 2014). Compared to patients who receive > 95% of
prescribed 6-MP, those who receive 90-94.9% of their 6-MP doses have a four-fold greater
relapse risk (Bhatia et al., 2012). Those with < 85% adherence have a nearly six-fold increased
relapse risk (Bhatia et al., 2012). Non-adherent patients who relapse must undergo even more
aggressive chemotherapy, with a dramatic increase in morbidity and mortality risk, to achieve a

second remission. Post-relapse outcomes vary, but fewer than half these patients survive five



years post-relapse (Locatelli, Moretta, & Rutella, 2013). Accordingly, 6-MP adherence-
promotion intervention during ALL maintenance therapy may potentially to save lives.
Challenges Evaluating 6-MP Adherence

Biological assays, such as drug metabolites, are generally considered objective and direct
measures helpful for verifying medication consumption (Rohan et al, 2017; Kenna et al., 2005).
Using biological assays (e.g., drug metabolites) to assess adherence in a various pediatric chronic
illness populations is extremely effective. For example, assessing immunosuppressant adherence
in pediatric solid organ transplant patients via tacrolimus concentration provides an accurate
reflection of patients’ immunosuppressant adherence. Unfortunately, measuring 6-MP adherence
via drug metabolites (e.g., 6-TGN/6-MMPN) has inconsistent support in the oncology literature,
and cannot be used reliably to monitor and/or validate 6-MP adherence.

After ingestion, the body metabolizes 6-MP into two primary classes of metabolites:
thioguanine nucleotides (TGN) and methylated mercaptopurine derivatives (MMPN; Rohan et
al., 2016; Traore et al., 2006; Davies, Lennard, & Lilleyman, 1993). TGNs have cytotoxic
properties that disrupt DNA structure and this disruption is largely responsible for 6-MP’s
therapeutic effect (Traore et al., 2006). Additionally, the enzyme thiopurine methyltransferase
(TPMT) catalyzes 6-MP methylation, resulting in MMPN. A key difference between TGN and
MMPN lies in MMPN’s nature as a less active metabolite with respect to leukemia cell kill
(Traore et al., 2006). Because 6-MP’s therapeutic effect results from the drug’s conversion to
cytotoxic TGN metabolites, oncologists have historically assessed TGN blood serum
concentrations as a rough indicator of 6-MP adherence (Bhatia et al., 2012), despite its

limitations.



Although there is inconsistent evidence supporting the TGN’s validity to measure 6-MP
adherence, some researchers agree TGN variability likely results from 6-MP nonadherence, even
after adjusting for intrinsic TPMT activity (Lennard, Welch, & Lilleyman, 1995; Bhatia et al.,
2012). Proponents of using TGN levels as a 6-MP adherence measure suggest low TGN
metabolite count, in addition to low MMNP, may indicate non-adherence and correlate with
relapse (Bhatia et al., 2012). However, there is a lack of agreement regarding the specific TGN
value, measured in pmol/8 x10® erythrocytes, suggestive of non-adherence and/or relapse risk.
For example, Traore and colleagues (2006) propose TGN erythrocyte values <343 pmol/8x10°,
combined with an MMPN value of < 6,535 pmol/8x10®, suggest 6-MP concentrations below the
750 percentile. However, Traore and colleagues (2006) did not correlate this TGN value with
any clinical outcomes (e.g., relapse). Conversely, Lennard and Lilleyman (1994) found a TGN
value of 275 pmol/8x10°® erythrocytes correlated with relapse. Consequently, insconsistences in
the literature make it difficult to assess which specific TGN erythrocyte cut-off value may reflect
6-MP nonadherence or poor disease prognosis.

Despite this theoretical value of assaying TGN levels to assess 6-MP adherence, there
remain numerous factors, other than patients’ prescribed medical regimen adherence,
contributing to high TGN variability (Alsous et al., 2017). These factors include, but are not
limited to, prescribed 6-MP dosage, inherited variability in TPMT and other enzyme’s activity,
drug-drug interactions, absorption process, viruses, allopurinol treatment. Moreover, TGN
concentrations are also reflect systemic 6-MP exposure over the past 30 days. Consequently,
TGN levels cannot be used as a sole indicator of 6-MP adherence. It is and maybe misleading

(Smith and O’Brien, 2015).



Although TGN concentration by itself, without MMPN levels, has limited value for
assessing 6-MP adherence, some researchers are hopeful about TGN/MMPN metabolite profiles’
utility for indicating 6-MP ingestion (Rohan et al., 2016; Hawwa et al., 2009; Traore et al.,
2006). Researchers have suggested TGN and MMPN combined metabolite profiles may be
promising as an objective and direct pharmacological 6MP adherence measure (Rohan et al.,
2016; Hawwa et al., 2009; Traore et al., 2006). Notably, recent studies investigating 6-MP
pharmacokinetics and therapeutic effects in pediatric ALL patients indicate that 6-MP metabolic
profiles may be helpful for understanding medication adherence patterns (Rohan et al., 2016;
Hawwa et al., 2009; Traore et al., 2006). Moreover, these studies have expanded on previous
literature on 6-MP metabolic profiles by accounting for thiopurine methalytransferase (TPMT)
activity and optimal versus suboptimal 6-MP dosing and its relative influence on metabolite
profiles.

Specific to pediatric ALL patients, Rohan and colleagues (2017) conducted the first study
to validate the prospective relationship between an indirect 6-MP behavioral adherence measure
(i.e., electronic monitoring or the Medication Event Monitoring System (MEMS) SmartCap) and
direct 6-MP pharmacological adherence measure (i.e., 6-MP metabolic profiles). Rohan and
colleagues (2017) identified three metabolite profiles, consistent with those suggested by
previous research (Hawwa et al., 2009; Traore et al., 2006). These three profiles correlated with
6-MP adherence patterns over the 15-month study period. In line with existing literature, the first
identified metabolic profile described low TGN and MMPN metabolite levels (i.e., low TGN—
low MMPN profile). The low TGN-low MMPN profile consistently predicted low behavioral
adherence rates, as measured by the MEMS SmartCap, even after controlling for TPMT activity

and 6-MP dosing. The other two metabolic profiles included (1) high TGN-low MMPN and (2)
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low TGN-high MMPN, and demonstrated overall better behavioral adherence rates (i.e.,
adherence rates >85%) than the low TGN—-low MMPN profile. There were no significant
differences in adherence rates between the high TGN-low MMPN and low TGN-high MMPN
metabolic profiles. Rohan and colleagues (2017) concluded that overall differences in adherence
rates between the “high TGN-low MMPN” and “low TGN—high MMPN” profiles versus the
“low TGN—low MMP” profile suggest medication-taking behaviors do impact metabolite levels.
Consequently, TGN/MMPN metabolic profiles may indicate patients’ 6-MP ingestion
consistency (Rohan et al., 2016; Kenna et al., 2005). Nonetheless, one has to be skeptical about
the ability of the TGN/MMPN profiles to differentiate among adherence levels rates (e.g., >85%)
especially when it takes 6 weeks of constant dosing to reach steady state and there is so much
variability in drug absorption and metabolism.

Lastly, an additional challenge to accurately assessing 6-MP adherence is that different
measurement methods (e.g., electronic monitoring, self-report) often produce different results.
Shi and colleagues (2010) conducted a meta-analysis examining correlations between MEMS
SmartCap data and self-reported adherence rates and found correlations ranged from 0.24 (weak)
to 0.87 (strong). The pooled correlation coefficient was 0.45, which suggests a weak to moderate
correlation between MEMS SmartCap data and self-reported adherence rates.

THEORETICAL FRAMEWORKS FOR ADHERENCE PROMOTION

Accurately assessing adherence is not the only challenge providers and researchers face.
Determining the most effective way to promote adherence is also a critical task. Treatment
adherence is impacted by the interplay among several factors (e.g., individual factors, disease
and regimen factors) across multiple contexts (e.g., family, healthcare system; Hommel et al.,

2018; Roberts & Steele, 2010). The adherence literature describes many theoretical models to
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predict medical adherence, such as the health belief model (Bush & Iannotti, 1990), social
cognitive theory (Bandura, 2001), the theory of reasoned action/planned behavior (Ajzen, 1991),
the pediatric self-management model (Modi et al., 2012), and the transtheoretical model
(Prochaska & Velicer, 1997). Although many of these frameworks share theoretical domains,
they also include unique variables. Interventionists often select domains to target in adherence
interventions from one or multiple theoretical models (Prestwich et al., 2014). However, the
numerous competing theoretical models can pose a challenge to researchers who wish to
determine which intervention domains account for intervention efficacy (McGrady et al., 2015;
Michie, 2005; Winstein, 1993). To address this barrier, health psychologist theorists have
developed the theoretical domains framework (TDF; Cane, O’Connor, & Michie, 2012).

The TDF is an integrative theoretical framework that synthesizes 33 behavior change
theories and 128 key theoretical constructs into 14 domains (Cane et al., 2012; see Figure 1).
Cane and colleagues (2012) posit behavior change results from targeting one or more of the 14
TDF domains: emotions; goals; reinforcement; intentions; beliefs about consequences; beliefs
about capabilities; social and professional role and identity; optimism; social influences;
environmental context and resources; skills; knowledge; memory, attention, and decision making
processes; and behavioral regulation. Each of the 14 domains is classified under one of three
main umbrella components: (1) capability, (2) opportunity, (3) motivation (Cane et al., 2012).
TDF developers (Cane et al., 2012) derived these three main umbrella components from a
complementary theoretical approach developed by Michie and colleagues (2011): the Behavior
Change Wheel (BCW). The BCW characterizes target behavior in terms of capability,
opportunity, and motivation (Michie, van Stralen, & West, 2011). The BCW system provides

basis for intervention design, allowing researchers to select the domains they want to investigate
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and, hence, inform the intervention (see Figure 1. for a graphical representation of how the TDF
domains map onto the BCW system).

The TDF lends itself to cross-disciplinary implementation by allowing researchers to
adapt specific domain strategies to meet unique population needs (McGrady et al., 2015). For
example, targeting social influences for pediatric ALL patients receiving maintenance therapy
may include involving caregivers and siblings in treatment. Targeting knowledge and skills may
involve instruction, such as teaching patients about the medication and how to take it. Similarly,
interventionists may target beliefs about capabilities by focusing on the patient’s past successes,
prompting the patient to provide self-motivating statements describing his or her past adherence
behavior.

Since its development, researchers have applied the TDF across various adult behavior
change interventions. Recently, McGrady and colleagues (2015) expanded this work by
elaborating on TDF utility for pediatric adherence-promotion. Specifically, McGrady and
colleagues (2015) conducted a systematic literature review describing pediatric adherence-
promotion interventions. Not surprisingly, McGrady and colleagues (2015) found pediatric
adherence-promotion interventions draw from numerous health behavior theories and lack
consistent language for describing targeted domains. These inconsistencies make it difficult to
attribute differences in effect sizes across interventions to specific domains (Michie, 2005).
Consequently, McGrady and colleagues (2015) have encouraged pediatric adherence researchers
to utilize the TDF for characterizing intervention domains, elucidating the processes underlying
intervention efficacy. By reducing variability in adherence intervention research and
development, researchers can move closer to identifying the intervention processes and domains

that improve adherence (McGrady, 2015).
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MOTIVATIONAL INTERVIEWING

Motivational interviewing (MI) is a person-centered, goal-oriented psychotherapeutic
intervention designed to enhance motivation for and commitment to a target behavior change
(Miller & Rollnick, 2013). MI entails evoking patients’ change talk, or explicit verbalizations
about their desire, ability, reasons, need, commitment, activation, and steps taken related to a
target behavior change. In addition to increasing patients’ change talk, MI interventionists aim to
diminish patients’ sustain talk. Sustain talk involves patients’ statements sustaining the behavior
without change (e.g., preference for the status quo, behavior change barriers). MI researchers
have consistently identified patient change talk as a key mechanism of change (Morgenstern et
al., 2012; Lee et al., 2015). Thus, MI therapists promote patient change talk as much as possible.
Promoting patient change talk is accomplished by reflecting and asking open-ended questions
designed to aid exploration and affirm the patient’s strengths, abilities, and efforts. When
patients show change readiness, as evidenced by increased change talk, diminished sustain talk,
and steps taken toward change, the MI therapist may aid the patient in developing a change plan.

MTI’s spirit encompasses four key interrelated elements: collaboration, acceptance,
compassion, and evocation (Miller & Rollnick, 2013). First and foremost, MI involves
collaboration, or partnership. MI is conducted “for” and “with” a patient as an active
collaboration between experts (i.e., practitioner and patient; Miller & Rollnick, 2013). This
collaborative conversation style differs from traditional cognitive-behavioral approaches, which
follow a Socratic method designed to educate the patient (Clark & Egan, 2015). Keeping with
MTI’s partnership spirit, MI focuses on a specific target behavior that the patient and MI
interventionist collaboratively choose (Miller & Rollnick, 2013). The second MI spirit,

acceptance, requires the MI interventionist to profoundly embrace and value what the patient
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brings to the conversation. This acceptance has deep roots in Carl Rogers’s person-centered,
humanist treatment approach (Rogers, 1995; Miller & Rollnick, 2013) and involves prizing the
patients’ inherent worth and potential, understanding the person’s internal reference frame,
honoring and respecting the individual’s autonomy, and seeking and acknowledging the patient’s
strengths and efforts (Miller & Rollnick, 2013). Next, a compassionate MI practitioner promotes
the patient’s welfare and prioritizes patient needs. For patients who are not ready to embrace
behavior change, compassion involves “dancing with discord” (Miller & Rollnick, 2013). Miller
and Rollnick (2013) framed “dancing with discord” as an interpersonal dynamic, an inherent
process of working through a patient’s behavior change ambivalence. The practitioner must use
Ml-specific techniques to work with the patient through discord toward effective behavior
change. Finally, the evocation spirit entails eliciting and strengthening patients’ pre-existing
motivations for change (Miller & Rollnick, 2013). A skilled MI practitioner is selective about
questions asked, statements reflected, and content summarized to evoke change talk and move
the patient toward behavior change.

MI involves four primary processes or tasks, listed in emphasis order: engaging the
patient, focusing on a specific behavior change, evoking the patient’s change talk, and
collaborating to create a change plan (Miller & Rollnick, 2013). Engaging is the process by
which both the clinician and patient establish a helpful connection and working relationship
(Miller & Rollnick, 2013). Engaging leads to focusing on a particular agenda or change behavior
(Miller & Rollnick, 2013). With one change goal as a focus, evoking involves eliciting the
patient’s own motivation for change as opposed to the clinician suggesting motivators for change
(Miller & Rollnick, 2013). Lastly, p/anning encompasses both developing commitment to

change and formulating a specific action plan (Miller & Rollnick, 2013). Overall, MI is strength-
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based, confirming the patient’s autonomy and abilities while also providing collaboration and
accurate empathy for the patient’s ambivalence and/or change barriers (Miller & Rollnick, 2013).
Although MI can be delivered in an “alternation model” integrating MI with other conversation
styles (Hettema et al., 2005; Longabaugh et al., 2005; Miller, 2004) and in brief 10-15 minute
applications (Bernstein et al., 2005; Soria et al., 2006), MI appears to be most effective when
delivered in an exclusive, longer format (e.g., 30-50 minutes; Miller & Rollnick, 2013).
Motivational Interviewing Historical Context

Miller (1983) originally devised MI in the early 1980s to treat adult substance use disorders.
Since its inception over three decades ago, MI has evolved substantially and researchers have
shown its efficacy for facilitating change across various behaviors, settings, and age groups
(Miller & Rollnick, 2013; Gayes & Steele, 2014). Early in MI’s growth as a therapeutic strategy,
researchers demonstrated MI’s efficacy for treating adult substance abuse, including alcohol
(Sellman et al., 2001; Juarez et al., 2006; Naar-King et al., 2006), marijuana (Grenard et al.,
2007; Naar-King et al., 2006), tobacco (Ahluwalia et al., 2006), and polysubstance abuse
problems (Carroll et al., 2005; Grenard et al., 2007). Given widespread MI effectiveness with
substance use disorders, researchers began evaluating MI with other populations in the early
2000s. Additionally, Lundahl and colleagues (2010) conducted a meta-analysis and found
statistically significant positive MI effects for improving parenting practices (Weinstein,
Harrison, & Benton, 2004; Wilhelm et al., 2006), decreasing unsafe water consumption in under-
resourced countries (Thevos et al., 2000), increasing treatment engagement (Carroll et al., 2006,
Maltby & Tolin, 2005), increasing patients’ intention to change in psychotherapy (Stotts et al.,
2001, 2004; Steinberg et al., 2004), improving health behavior (e.g., diet, exercise; Sellman et

al., 2001; Bennet et al., 2005; Brodie & Inoue, 2005; Channon et al., 2003, 2007; Kreman et al.,
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2006), and reducing risky behavior (e.g., unsafe sex; Johnston et al., 2007). Unsurprisingly,
researchers have also found MI effective for non-substance abuse-related addictive problems
such as gambling (Hodgins, Currie, & El-Guebaly, 2001; Hodgins et al., 2004). Lundahl and
colleagues (2010) suggest MI indirectly increases well-being, as M1 is associated with positive
gains in general well-being measures (e.g., lower stress and depression levels) post-behavior
change.

Motivational Interviewing in Pediatric Health

Although MI has traditionally been applied and deemed effective across various adult
populations, evidence supporting MI’s efficacy has more recently expanded to other patient age
groups including children and adolescents with various health behaviors (Gayes & Steele, 2014;
Borrelli, Tooley, & Scott-Sheldon, 2015). Similarly to the adult literature, two systematic
reviews and one meta-analysis suggested MI is effective with adolescent substance users
(Tevyaw & Monti, 2004; Wachtel & Staniford, 2010; Jensen et al. 2011). Specifically, Jensen
and colleagues (2011) found MI for adolescent substance use has a small but significant mean
effect size (d = 0.17) that persists over time.

Outside adolescent substance use, researchers have also found MI to be efficacious for
numerous pediatric health conditions, including diabetes, obesity, diet change, and dental care,
among others (Erickson, Gerstle, & Feldstein, 2005; Suarez & Mullins, 2008; Gayes & Steele,
2014; Borrelli, Tooley, & Scott-Sheldon, 2015). Gayes and Steele (2014) conducted a meta-
analysis of MI for pediatric behavior change and found MI had an overall effect size slightly
higher than a small effect size (g = 0.28), which is somewhat higher than what the substance
abuse literature typically reports. MI for behavior change related to type 1 diabetes, asthma, and

calcium intake showed the largest effect sizes (Gayes & Steele, 2014). Nonetheless, researchers
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have deemed MI helpful for changing and promoting adherence and other health behaviors
related to various pediatric conditions, especially in light of the inexpensive, brief nature of the
intervention (Gayes & Steele, 2014; Borrelli, Tooley, & Scott-Sheldon, 2015). Notably, although
MTI’s effect size tends to be relatively small, the inexpensive, non-resource-intensive nature of
MI makes MI an attractive intervention strategy in pediatric health settings.

Gayes and Steele (2014) found MI efficacy for pediatric health behavior change was
moderated by practitioner background, health domain, and participating family member
relationship to the patient. MI session number and follow-up length were not significant
moderators (Gayes & Steele, 2014). MI tends to be most effective when both parent and child
participate in sessions and when the practitioner’s cultural background matches the family’s
cultural background (Gayes & Steele, 2014). In line with Gayes & Steele’s (2014) findings,
numerous studies investigating MI in pediatric health settings have identified caregivers as the
intervention target (Doring et al., 2016; Mohammadi et al., 2015; Nyberg et al., 2016). Yet,
recent studies have demonstrated MI efficacy when delivered directly to adolescents as well
(Cushing et al., 2014). When MI has been delivered directly to adolescents, MI has been
associated with adolescents’ improved adherence to general medication regimens (Dean et al.,
2016), psychotherapy recommendations (Hamrin & Iennaco, 2016), and specific adherence
behaviors for pediatric asthma (Kolmodin-MacDonnel et al., 2016), obesity (Doring et al., 2016;
Ige et al., 2016; Resnicow et al., 2016; Rifas-Shiman et al., 2016), diabetes (Gregory &
Channon, 2009), and health-related risk-taking reduction efforts (Carter et al., 2016; Li et al.,
2016; Sanci et al., 2015). Overall, findings indicate MI is an effective intervention for targeting

health behavior change in pediatric medical settings.
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Some researchers have specifically focused on investigating MI to improve treatment
adherence for chronically ill youth (Erickson, Gerstle, & Feldstein, 2005). For example,
Channon and colleagues (2007) conducted a multicenter, randomized control trial (RCT) of MI
to improve glycemic control in adolescents with diabetes. Sixty-six adolescents (aged 14-17
years) with type 1 diabetes participated in this RCT; 38 patients received individual MI sessions
and 28 control-group participants received support visits over a 12-month period. MI and support
session numbers ranged between one and nine, averaging 4.7. Channon and colleagues (2007)
found A1C serum levels significantly decreased for patients in the MI group compared to control
participants (p = 0.04) after adjusting for baseline levels. This finding suggested patients
improved their diabetes regimen adherence. Moreover, this intervention group difference in A1C
serum levels was maintained (p = 0.03) at 24-month follow-up.

In addition to general treatment adherence and health-related lifestyle changes,
researchers have begun to evaluate MI efficacy for improving medication adherence. Riekert and
colleagues (2011) developed and evaluated a MI intervention to promote medication adherence
among inner-city, African-American adolescents (ages 10-15 years) with asthma. Specifically,
researchers followed adolescent asthma patients who had sought out emergency asthma
treatment at an inner-city emergency department. Adolescents completed five home-based MI
sessions (i.e., MI practitioner conducted home visits) to improve asthma controller medication
adherence. Although there were no pre-post-differences in adolescent-reported medication
adherence, the adolescents reported increased motivation and readiness to adhere to treatment.
Additionally, caregivers reported a trend for adolescents taking greater responsibility for their
asthma following MI sessions. Both adolescents and caregivers reported statistically significant

increases in their asthma-related quality of life. Although there are MI efficacy data for various
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pediatric chronic illnesses, researchers have yet to evaluate MI efficacy for improving
medication adherence specific to pediatric oncology.
Culturally Adapted Motivational Interviewing

Although evidence suggests culturally un-adapted MI maintains efficacy with minority
patients (Hettema, Steele, & Miller, 2005), the question of whether culturally adapting MI
enhances its effect has not been extensively studied (Lee et al., 2011). Researchers theorize MI
efficacy can be enhanced when used with racial, ethnic, and sexual minority populations by
combining the intervention with practices that respect cultural values and traditions (Lee et al.,
2011; Bloom, 2016). Recent studies suggest culturally sensitive, family-focused prevention
programs are more successful than individual-focused programs when working with ethnic/racial
minority patients (Bloom, 2016). Family-focused interventions’ success is likely due to including
cultural beliefs concerning the importance of family as the principal unit of function for many
minority subgroups (Bloom, 2016).

Because MI was originally developed in the English language, exploring whether MI’s
change mechanisms are preserved when delivered in other languages is particularly important.
Although MI “poetics,” per se, are a central English-delivered MI focus (Carr & Smith, 2013),
few researchers have investigated whether linguistic patterns essential to MI are preserved in
languages other than English. For example, MI interventionists learn how to speak to clients in a
simultaneously client-centered and directive way, in line with two longstanding American
therapeutic traditions: “client-centered” and “directive” approaches (Carr & Smith, 2013).
Moreover, MI interventionists learn elaborate Western communicative techniques, including
how to punctuate ‘‘open questions’’ with sustained pauses, how to boost patients’ relatively

ordinary statements in ‘‘reflections’’ that move the patient towards change talk, and how to
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control the stress and inflection of an ‘affirmation’” (Carr & Smith, 2013). Given linguistic and
cultural differences between English and other languages, it is perhaps not surprising that
psychotherapy interventions for racial/ethnic minority patients are twice as effective in the
patient’s native language (Griner & Smith, 2006).

The potential for MI to be disseminated in Spanish is supported by preliminary evidence
indicating positive response to Spanish-delivered MI with ethnically-matched providers and
Latino patients (Field and Caetano, 2010; Lee et al., 2011). In particular, ethnically-matching
Spanish-speaking providers and patients has been shown to increase brief MI cultural relevance
(Field and Caetano, 2010). In their study, Field and Caetano (2010) randomized over 500 adult
Latino patients with alcohol use problems to receive brief MI or treatment as usual. Although
Field and Caetano (2010) did not ground their MI delivery in a particular culturally-sensitive
conceptual framework, they manipulated the intervention by incorporating ethnic concordance
between patients and providers. There was an ethnic match between participant and provider for
71% of the 259 participants who completed brief MI. Overall, Latino patients who received MI,
as opposed to treatment as usual, showed a significant decrease in drinking behavior.
Specifically, MI participants drank five or more alcoholic beverages per occasion significantly
less frequently than control-group participants. Moreover, for Latino patients who received brief
MI, an ethnic match between patient and provider resulted in enhanced MI efficacy (p = 0.03),
with a significant reduction in alcohol volume consumed per week at 12-month follow-up (Field
& Caetano, 2010). Ethnic-matching was especially beneficial for foreign-born and/or less
acculturated Latinos (Field & Caetano, 2010). The authors argue ethnically-matched clinicians
may be more likely to understand patients’ culture-specific values, norms, and attitudes, thereby

making the intervention more effective. Field & Caetano (2010) also hypothesized patient-
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provider ethnic-matching may impact MI efficacy through several mechanisms including cultural
scripts inclusion, ethnic-specific perceptions pertaining to the target behavior, and culturally-
specific preferred communication channels. However, although ethnic- and language-matching
may enhance MI efficacy for ethnic/racial minorities, these strategies may not be sufficient. To
this end, Field and Caetano (2010) suggested that culturally adapting MI in more substantive
ways may greatly increase MI effects by emphasizing cultural values and addressing cultural
nuances that extend beyond linguistic differences.

Following from Field and Caetano’s (2010) recommendations, Lee and colleagues (2011)
moved beyond ethnic and language matching and developed a conceptual model guiding
culturally adapted brief MI (CAMI). They conducted qualitative interviews with female and
male adult Latino heavy drinkers to identify social and cultural processes related to alcohol
drinking. Using interview data, Lee and colleagues (2011) created a model to guide culturally
adapted MI for this population. Lee and colleagues’ conceptual framework contends that social
contextual factors (e.g., language barriers, discrimination) are essential to understanding
racial/ethnic minorities’ health behaviors. In their qualitative study, Lee and colleagues (2011)
identified four acculturation-related social contextual factors that subsequently guided their M1
adaptations. These four social stressors included: social context of immigration, changing family
dynamics, diminished social support, and health literacy.

Regarding the social context of immigration, participants identified challenges (e.g.,
language barriers, lack of information and/or money, isolation) of adjusting to a new social
context post-immigration. Qualitative interviews revealed that, particularly immediately
following U.S. arrival, participants engaged in poorer health behaviors (e.g., increased alcohol

use) compared to their pre-immigration behaviors. To account for social contextual barriers, Lee
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and colleagues (2011) incorporated MI adaptations addressing the social context of immigration.
Specifically, Lee and colleagues (2011) adapted MI structured strategies (e.g., adding the
“Typical Day” exercise; Rollnick, Heather, & Bell, 1992) to enhance rapport and reduce
stereotype-based biases when working with racial/ethnic minority patients. Adapted MI
structured strategies, such as the Typical Day exercise (i.e., MI interventionist elicits from the
participant a description of their average day, from the time they wake up in the morning until
they go to bed), focus on exploring patient behavior within their daily routine (Lee et al., 2011).
The MI focus is usually on the patient and his or her health behavior; however, Lee and
colleagues’ cultural adaptation involved exploring patients’ contextual factors and their influence
on patient’s health behavior. To this end, MI interventionists who are performing Lee and
colleagues’ culturally-informed MI recommendations must explicitly ask patients about their
social context as an influence on their health behaviors. For example, MI interventionists elicit
discussions about stressors, such as discrimination, low status employment, and family back
home, as influences on health behavior.

Next, participants identified changing family dynamics as an important social stressor.
They lacked the strong family networks they left behind in their home countries and described
the U.S. as more individualized with less family cohesion (Lee et al., 2006). Study participants
also felt their children did not share their cultural and familial values. Following from this, Lee
and colleagues’ adaptation calls for the interventionist to highlight the discrepancy between what
the patient values (e.g., being a stable provider and role model) and their health behavior.
Eliciting this discrepancy may promote patient change talk via verbalized desires and/or need to
change, thereby increasing intrinsic motivation to change. Lee and colleagues also culturally

adapted MI to include the Elicit-Provide-Elicit strategy. When following the Elicit-Provide-Elicit
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format, the MI interventionist asks the patient what they know about the topic and obtains
permission to give feedback (Elicit). If the patient grants permission, the MI interventionists can
give information (Provide). After providing information, the MI interventionist asks the
participant what they think about the new information received (Elicit). Lee and colleagues’
adaptation employs the Elicit-Provide-Elicit strategy to emphasize the health behavior’s impact
on the family and children, with emphasis on being a positive role model.

The third stressor that guided Lee and colleagues’ cultural adaptation was social support.
Participants reported having decreased contact with friends and family post-immigration, which
resulted in losing social support. Lee and colleagues’ adaptation focuses on the quality of social
support in the patient’s life and whether social support is relevant to the patient’s health
behavior. Interventionists elicit the importance of social and family support, people who are most
important to the patient, and how these individuals influence the patient’s health behavior.

Lastly, Lee and colleagues found participants in their study had poor health literacy, as
evidenced by participants’ limited awareness of their behavior’s (i.e., alcohol drinking) negative
health effects. However, poor health literacy was correlated to educational level, not just cultural
background. Consequently, Lee and colleagues’ adaptation uses the Elicit-Provide-Elicit
approach to understand patients’ views and knowledge about their target behavior. Similar to
using the Elicit-Provide-Elicit format to emphasize the health behavior’s impact on family
members, interventionists can also use this strategy to provide information about the health
behavior’s negative consequences, thus improving patients’ health literacy.

In summary, Lee and colleagues (2011) utilized qualitative research findings and a social
contextual framework to culturally adapt MI for a heavy-drinking immigrant U.S. Latino

population. Addressing social contextual factors within an MI intervention is a shift from the
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traditional MI conceptual model. Conceptually, the traditional, non-adapted MI model focuses on
the clinical interaction between provider and client, viewing social contextual factors, such as
employment status, as potential treatment mediators or moderators (Miller & Rose, 2010). In
contrast, Lee and colleagues’ CAMI framework suggests social contextual factors are essential to
understanding behavior change among racial/ethnic minorities. Traditional MI researchers have
narrowly conceptualized social context as patient’s interpersonal network, thus disregarding
broader social contextual factors (e.g., discrimination) as primary influences on health behavior
(Stanton, 2010). Alternatively, Lee and colleagues (2011) argue that acknowledging these social
contextual factors to ethnic/racial minority patients can increase patients’ sense of being
understood by the MI therapist. In recent years, Lee and colleagues have begun presenting
favorable data on participants’ responses to CAMI (Lee et al., 2013, 2015, 2016). Although Lee
and colleagues have advanced our understanding of culturally sensitive MI with adult patients,

there is a dearth of research in this area with pediatric patients.
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CHAPTER TWO

The Current Study

Researchers have applied MI to and deemed MI effective for numerous behavior
problems for adults, including substance use, risky behaviors, poor health behaviors, and low
medical and psychiatric treatment engagement (Lundahl et al., 2010). Because of demonstrated
MI efficacy with various adult populations, researchers have also begun to evaluate MI’s unique
contribution to adherence and other health behaviors in pediatric illness groups. Studies have
generally found MI to be effective when either or both the pediatric patient and/or caregiver
participate in the MI intervention (Gayes & Steele, 2014); however, researchers have yet to
evaluate MI efficacy in pediatric oncology populations. Specifically, despite strong efficacy in
various pediatric health settings (Gayes & Steele, 2014; Borrelli, Tooley, & Scott-Sheldon,
2015), MI has yet to be evaluated for feasibility, acceptability, and efficacy in improving 6-MP
adherence during pediatric ALL patients’ maintenance therapy. Similarly, researchers have
begun to study MI with racial/ethnic minority populations (Hettema, Steele, & Miller, 2005;
Field and Caetano, 2010; Lee et al., 2011) but have yet to investigate MI feasibility,
acceptability, and efficacy with racial/ethnic minority pediatric patients and their caregivers This
study evaluated MI feasibility and acceptability, as well as preliminary efficacy to improve
pediatric ALL patients’ maintenance therapy 6-MP adherence. Specifically, | examined three
culturally diverse groups of pediatric ALL patient-caregivers (i.e., Non-Hispanic and English-
speaking, Hispanic and English-speaking, and Hispanic and Spanish-speaking caregivers). | was
particularly interested in these three groups because of literature suggesting lower adherence
rates among Hispanic patients compared to Non-Hispanic Caucasian patients (Bhatia et al., 2002;

Lim et al., 2014) and because of potential linguistic implications of Spanish-delivered MI (Lee et
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al., 2012). To this end, I conducted MI in both English and Spanish, per participant preference,
and compared MI’s efficacy to an education control intervention. Consistent with Lee and
colleagues’ (2011) recommendations, MI with Hispanic, Spanish-speaking caregivers
acknowledged social contextual stressors related to minority status as well as culture-specific
values, when possible. This approach, informed by Lee and colleagues’ (2011) CAMI
framework, is not only a notable intervention adaptation, but is a novel approach with caregivers
of chronically ill pediatric patients.
AIMS AND HYPOTHESES

Study Aim 1

To test the feasibility of delivering MI during patients’ routine clinic visits and the
feasibility of our study design (to inform a larger, future RCT).
Hypothesis 1

Delivering MI or the education intervention to caregivers of pediatric ALL maintenance
therapy patients, as an adjunct to patients’ routine outpatient clinic visits, will be feasible as
evidenced by enrollment and intervention completion for 79% of eligible caregivers during the
study period.
Hypothesis 2

Given literature indicating U.S. minority populations associate greater stigma with mental
health service compared to majority populations (De Luca et al., 2016), a greater percentage of
non-Hispanic, English-speaking, caregivers/patients will agree to participate in our study

compared to Hispanic, English- and Spanish-speaking caregivers.
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Study Aim 2
To test MI acceptability as an adjunct to treatment as usual for pediatric ALL maintenance
therapy patients and to evaluate whether MI acceptability differs among caregiver cultural
groups (i.e., Non-Hispanic, English-speaking, Hispanic, English-speaking, and Hispanic,
Spanish-speaking caregivers).
Hypothesis 3

Caregivers who receive MI will find the MI intervention acceptable, as evidenced by at
least 75% of participants’ MI session ratings corresponding with a mean AARP sum score > 30
(Tarnowski & Simonian, 1992).
Hypothesis 4

If there are any differences in MI acceptability among caregiver cultural groups, the
differences will be d < 0.6 (medium effect size).
Study Aim 3

Evaluate preliminary MI efficacy in improving (a) caregiver-reported 6-MP adherence
and (b) patient TGN blood serum concentration, compared to an education control, from pre- to
post-intervention.
Hypothesis 5

Caregiver-reported 6-MP adherence patient TGN blood serum concentration will
improve from pre-intervention to one-month post-intervention follow-up more so for participants
in the MI group than for participants in the education control. This finding will not be moderated

by intervention language.
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CHAPTER THREE

Methodology

ELIGIBILITY CRITERIA

Eligible participants included caregivers of pediatric ALL patients of any age, including
adolescent and young adult (AY A) patients. For a caregiver to be eligible to participate in the
study, their patient had to meet certain eligibility criteria. Patients had to be receiving
maintenance therapy at Children’s Health, Center for Cancer and Blood Disorders (CCBD).
Patients were expected to remain in maintenance therapy as indicated by the medical record
and/or the patient’s primary oncologist for at least two additional months from caregiver
recruitment. Eligible caregivers had to be adult caretakers with whom the patient lived at least
50% of the time, who identified himself or herself as providing the patient’s primary home care
(e.g., providing meals) at least 50% of the time, and who had legal authority to consent to the
patient’s participation in a research study. Caregivers had to speak and understand spoken and
written English or Spanish to participate. Potential participants who had developmental (e.g.,
cognitive, speech production, hearing loss) problems that would preclude MI session and/or
written measures completion were not eligible to participate in this study.

The larger, grant-funded study participants also included adolescent patients. Patients
were able to complete self-report measures and participate in an individual MI session if the
patient was at least 12 years of age; however, caregivers could participate even if the patient was
under the age of 12 years. This criterion was selected because several studies document M1
efficacy when used with adolescents as young as 12 years (Hamrin & Iennaco, 2016; Dean et al.,

2016; Brown et al., 2015; Gold et al., 2016). AY A patients older than 18 years could participate
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even if they did not have an adult caretaker and/or did not have a caretaker who chose to
participate in this study.
PARTICIPANTS

Participants included 121 caregivers (Age M(SD) = 36.66(8.02), 80.72% mothers,
47.17% Hispanic, 23.14% Spanish-speaking) of pediatric ALL patients (Age M(SD) =
7.55(4.80), range = .9-24; 66.13% male; Medicaid = 54.26%; ALL risk category: Standard =
50.91%, High/Very High = 49.08%) in maintenance therapy. We used weighted randomization
to randomize seventy-nine caregivers (65.29%) to the MI group and the remaining 42 caregivers
(34.71%) to the education control group. Cultural categories included: (1) Non-Hispanic,
English-speaking caregivers (N=63, 52.07%); (2) Hispanic, English-speaking caregivers (N=30,
24.79%); and (3) Hispanic, Spanish-speaking caregivers (N=28, 23.14%). For demographics and
frequency statistics by intervention group and by cultural category, see Table 1.

Based on a priori power analyses, we required 74 caregivers receive the MI intervention.
Because budgetary restrictions required a 2:1 randomization to MI:Education, the education
control group needed 37 participants. Thus, this study required a minimum of 111 participants
total. However, because the larger, grant-funded study remains ongoing for follow-up, the
analytic sample available for this dissertation study included 103 participants (MI N = 66,
education N = 37; see Figure 2. for CONSORT diagram).

MEASURES
Demographics Questionnaire and Medical Chart Review

Study investigators modified a demographics questionnaire developed by Faith and

colleagues (2019) and created parallel English and Spanish demographic questionnaires to

administer to caregivers. The questionnaires’ content was identical and was based on
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demographic measures regularly used in research protocols at Children’s Health, Center for
Cancer and Blood Disorders (CCBD). Items assessed basic family characteristics, including
family living arrangements, patient treatment history, caregiver and patient education, caregiver
occupation, and household income (see Appendices A and B for English and Spanish
demographic forms). Research personnel also conducted medical chart reviews to obtain
additional clinical variables of interest (e.g., insurance, NCI risk classification, TGN levels).
Thioguanine Nucleotide Concentration

Research personnel conducted medical chart reviews to obtain patients’ TGN levels
measured at their clinic visits as part of standard care. Research personnel documented TGN
concentration as ‘baseline TGN’ if measurement was taken anytime 30 days prior to enrollment
up to the intervention date. ‘Post-intervention TGN’ represented TGN concentration obtained 30
to 60 days after the intervention.
Parent and Adolescent Medication Barriers Scale

Simons and Blount (2007) developed the Parent Medication Barriers Scale (PMBS) and
the Adolescent Medication Barriers Scale (AMBS) to assess perceived barriers to medication
adherence in adolescent solid organ transplant patients and their caregivers, respectively (see
Appendices C through F for PMBS-English, PMBS-Spanish, AMBS-English, and AMBS-
Spanish forms). The PMBS and AMBS (Simons & Blount, 2007) contain 16 and 17 items,
respectively, rated on a 5-point Likert-type scale (1 = Strongly Disagree, 2 = Disagree, 3 = Not
Sure, 4 = Agree, 5 = Strongly Agree; see Appendix B). Items scored >3 on the 5-point Likert-
type scale represent perceived medication barriers (Simons & Blount, 2007). Total scale score is

composed by adding number of perceived medication barriers. The PMBS and AMBS
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established cut-off scores for non-adherence risk in pediatric solid organ transplant are > 2 and >
3 barriers, respectively (Simons & Blount, 2007).

Twelve PMBS and AMBS items are parallel; thus, there are four and five additional
unique PMBS and AMBS items, respectively (i.e., PMBS items # 8, 9, 13, 15; AMBS items # 5,
10, 15, 16, 17). For PMBS and AMBS parallel items, change in wording reflects the respondent
(e.g., for caregivers, “My child has too many pills to take”; for patients, “I have too many pills to
take”). Adolescent-only item examples include, “I don’t want to take the medicine at school,” “I
sometimes just don’t feel like taking the medicine,” and “Sometimes I don’t realize when I run
out of pills.” Parent-only items include, “My child relies on me to remind him or her to take
his/her medication,” “I am not always there to remind my child to take his/her medication,” and
“My child is tired of living with a medical condition.” Additionally, there is a final open-ended
question in both the PMBS and AMBS assessing any other medication adherence barriers not
included in the previous items.

In the initial validation study with pediatric solid organ transplant patients, Cronbach’s
alphas for the PMBS and AMBS were .87 and .86, respectively (Simons & Blount, 2007).
Simons and Blount (2007) also conducted a factor analysis that revealed four PMBS factors: (1)
Disease Frustration/Adolescent Issues (7 items, a = .84), (2) Regimen Adaptation/Cognitive (5
items, o = .82), (3) Ingestion Issues (3 items, a = .69), and (4) Parent Reminder (1 item).
Similarly, the AMBS contained the same first three factors (Disease Frustration/Adolescent
Issues (8 items, a = .84); Regimen Adaptation/Cognitive (4 items, a =.76); Ingestion Issues (5
items, o = .70), but excluded the PMBS Parent Reminder factor (Simons & Blount, 2007)). As a

native Spanish speaker, I forward- and backward-translated the PMBS and AMBS from English
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into Spanish (and vice versa as an interpretation check). Additionally, native Spanish-speaking
research personnel also reviewed the Spanish-translated measures.

Because the PMBS and AMBS had not been previously utilized in pediatric oncology, |
conducted a Principal Components Analyses (PCA) using our caregiver study sample. Based on
a requirement for items to load on a component >.30 and for any cross-component loadings’
magnitude to exceed .40, I included 14 PMBS items in my analyses (see Exploratory Post-Hoc
Analyses and Results sections for further information). Cronbach’s alpha for the 14-item PMBS
was a = .85, which suggests strong scale reliability. Moreover, scale reliability for each cultural
group was also good (i.e., Non-Hispanic, English-speaking caregivers o = .833; Hispanic,
English-speaking caregivers a = .824; Non-Hispanic, English-speaking caregivers a = .879).
Lastly, AMBS scale reliability with our adolescent ALL patients was also good, as suggested by
o = .818. I was unable to conduct a PCA with AMBS data because of the small adolescent
sample size.

Medication Adherence to 6-Mercaptopurine

Because no published measures exist to assess 6-MP adherence, we developed the
Medication Adherence to 6-Mercaptopurine (MA6-MP) for this study. We created the items
based on input from one pediatric oncologist and two pediatric cancer psychologists. The MA6-
MP questionnaire includes five multiple choice and four open-ended questions specific to 6-MP
adherence (see Appendices G through J for Caregiver-English, Caregiver-Spanish, Patient-
English, and Patient-Spanish MA6-MP versions). We assessed adherence by using a single
MAG6-MP item (i.e., How many time has your child completely missed a dose of 6-MP (not just
late) in the past seven days?). Missing >1 6-MP dose(s) qualified as non-adherent behavior.

Therefore, zero missed 6-MP doses represented adherent behavior. We modified the item
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wording to reflect the respondent (e.g., for caregivers, “Over the past 7 days, how many times
did your child take a dose of 6-MP more than two hours late;” for patients, “Over the past 7 days,
how many times did you take a dose of 6-MP more than two hours late?”). The questionnaire
also asked if the doctor had requested the patient stop taking 6-MP over the previous week. We
included this question because the medical team, at times, has to temporarily discontinue therapy
secondary to bone marrow suppression or illness. If 6-MP therapy had been temporarily
discontinued, the participant still completed remaining questionnaire items, as appropriate.
Lastly, as a native Spanish speaker, I forward and backward translated the MA6-MP
questionnaire into Spanish (and vice versa as an interpretation check). Additionally, native
Spanish-speaking research personnel also reviewed the Spanish-translated measure.
Mental Health Experiences Questionnaire

Because existing published measures of past experiences with mental health services are
lengthy (e.g., Attkisson & Zwick, 1982), we developed the brief measure, the Mental Health
Experiences Questionnaire (MHEQ), for the larger, grant-funded study. The MHEQ contains
three multiple choice questions regarding mental health service use history (see Appendices K
through N for Caregiver-English, Caregiver-Spanish, Patient-English, and Patient-Spanish
MHEQ forms). We created the MHEQ with input from two pediatric psychologists. The first
question, “Have you ever received counseling or other psychology/psychiatry services from a
mental health professional?” is scored as a dichotomous variable (i.e., Yes, No). Participants who
answer “Yes” to the first question will answer two follow-up items assessing their satisfaction
with their previous mental health experiences (e.g., “How much did your previous mental health

services help you with a problem?”).
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Abbreviated Acceptability Rating Profile

Tarnowski & Simonian (1992) developed the Abbreviated Acceptability Rating Profile
(AARP) as an abbreviated version of the 15-item Intervention Rating Profile (Witt & Elliott,
1985). The AARP contains eight items rated on a 6-point Likert-type scale (1 = Strongly
Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Somewhat Agree, 5 = Agree, 6 = Strongly
Agree), with higher scores indicating greater intervention acceptability. Chronbach’s alpha was
.97 in the initial validation study (Tarnowski & Simonian, 1992). For this study, we added a brief
questionnaire introductory statement identifying “medication-taking behavior” as the target
behavior. Additionally, we modified the instructions’ phrasing to reflect the respondent (e.g., for
caregivers, “The treatment should be effective in changing the child’s behavior;” for patients,
“The treatment should be effective in changing my behavior”). Respondents were instructed to
complete the AARP regarding their MI or education intervention. As a native Spanish speaker, |
forward and backward translated all AARP versions from English to Spanish (and vice versa as
an interpretation check). Additionally, native Spanish-speaking research personnel also reviewed
the Spanish-translated measures. See Appendices O through R for Caregiver-English, Caregiver-
Spanish, Patient-English, and Patient-Spanish AARP forms.

Cronbach’s alpha for our study sample was a = .77 reflecting acceptable scale reliability.
Although removing Item 3 (i.e., “The child’s behavior is severe enough to justify the use of this
treatment”) slightly increased Cronbach’s alpha (a =.79), reliability remained in the acceptable
range, thus I did not remove this item for analyses. Similarly, ARRP reliability was acceptable
for each intervention group (i.e., MI a = .77; Education o = .76).

Because of my interest in conducting analyses with cultural groups, I examined AARP

reliability separately for Non-Hispanic, English-; Hispanic, English-; and Hispanic, Spanish-
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speaking caregivers. In contrast to the study sample’s acceptable Cronbach’s alpha, AARP
reliability for each cultural group was variable, ranging from poor to good (i.e., Non-Hispanic,
English-speaking caregivers a = .78, acceptable; Hispanic, English-speaking caregivers o = .57,
poor; Hispanic, Spanish-speaking caregivers o = .81). Again, removing Item 3 (i.e., “The child’s
behavior is severe enough to justify the use of this treatment”) increased Cronbach’s alpha for all
cultural groups. However, there was only a notable increase in AARP scale reliability (a = .65)
for Hispanic, English-speaking caregivers. Because AARP reliability remained questionable for
Hispanic, English-speaking caregivers, I did not remove Item 3 to maintain AARP items
consistent across cultural groups.

Finally, I also examined AARP scale reliability for adolescent to conduct exploratory
analyses, if appropriate. AARP scale reliability for adolescent patients was poor o = .316.
Similarly to AARP reliability with caregivers, Item 3 (i.e., “My behavior is severe enough to
justify the use of this treatment”) removal increased Cronbach’s alpha a = .558. Nonetheless,
reliability remained poor thus adolescent AARP was not included in exploratory analyses.
Motivational Interviewing Treatment Integrity

We audio-recorded and rated MI sessions for MI fidelity using the Motivational
Interviewing Treatment Integrity Coding Manual (MITI version 4.2.1; Moyers, Manuel, & Ernst,
2014; see Appendix S). As stipulated in the MITI Coding Manual (MITI version 4.2.1; Moyers,
Manuel, & Ernst, 2014), raters assigned a single, categorical behavioral code to each clinician
utterance that warrants a code. Consistent with recommendations from Moyers, Manuel, and
Ernst (2014), raters parsed and coded utterances at the same time within a single pass. Per MITI
version 4.2.1, clinician behavior codes include several categories broadly categorized as MI-

consistent (e.g., open questions, complex reflections), MI-inconsistent (e.g., confront, persuade
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without permission), or MI-neutral (e.g., giving information). For this study, two bilingual raters
and one English-only rater documented behavioral codes, session-level summary indices (e.g., %
open questions), and global ratings (e.g., overall empathy for the entire session). Additionally,
raters determined interventionist’s competency as falling into one of three categories as set forth
by MITI 4.2.1 recommendations: incompetence, basic competency, or expert level proficiency
(e.g., 50% complex reflections for expert level, versus 40% complex reflections for basic level
proficiency). If any sessions reflected less than expert-level proficiency, the interviewer met with
the MI trainer to receive additional MI training, which only occurred in the early study stages.
Cultural Adaptation of Motivational Interviewing

Because of my particular interest in the linguistic and cultural adaptation of Spanish-
delivered MI for Hispanic, Spanish-speaking caregivers, we developed a CAMI-informed
manipulation check (see Appendix XX). The CAMI-informed manipulation check is a brief
coding system based on Lee and colleagues’ (2012) recommendations. For Spanish-delivered MI
sessions, exclusively, MI raters noted (i.e., yes or no) whether the session content reflected (a)
social contextual stressors related to minority status, and/or (b) culture-specific values (see
Appendix T). The MI session was deemed CAMI-informed framework-adherent if either social
contextual factors and/or culture-specific values were discussed.

PROCEDURES

This dissertation study is part of a larger, grant-funded study that has been approved by
UT Southwestern Medical Center’s Institutional Review Board (IRB# STU 082016-088). The
larger, grant-funded study remains open for follow-up (for participant status, refer to Figure 2.

depicting CONSORT diagram).
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Recruitment, Consent, and Group Assignment

This study took place at Children’s Health, Center for Cancer and Blood Disorders
(CCBD). At any given time, CCBD cares for 80-100 children and adolescents with ALL who are
in the maintenance phase of therapy. After screening the medical record for patient eligibility,
study personnel met with eligible caregivers and/or adolescent patients for recruitment during the
patient’s CCBD outpatient clinic visit. Study personnel obtained written consent/assent and
HIPAA acknowledgement from eligible caregivers and adolescent patients who agreed to
participate in the study. We assigned consenting caregivers and assenting adolescent patients in
alternation (2:1) to the MI group (N = 80) versus educational handout only group (N = 41).
When the caregiver and adolescent both participated, we assigned the patient-caregiver dyad to
either the MI or the education group. We performed weighted randomization (2:1) because of
budgetary constraints precluding additional participant compensation.
Questionnaire Administration

Participants completed pre- and post-intervention self-report questionnaires (see Table 2
for questionnaire assignment by study time point). Study personnel administered pre- and post-
intervention measures during the patient’s clinic visit, so as not to place undue burden on
participants. Specifically, we asked consenting caregivers and assenting adolescent patients to
complete pre-intervention study questionnaires at enrollment. After participants completed pre-
intervention questionnaires, study personnel informed participants whether they were assigned to
the MI group or to the education group. For participants assigned to receive M1, study personnel
scheduled the MI session for the patient’s next CCBD clinic visit. If an adolescent-caregiver
dyad agreed to participate and were assigned to the MI group, they each received individual MI

sessions. Similarly, for participants assigned to the education control condition, study personnel
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provided the adolescent patient and/or caregiver with the educational handout and AARP
immediately after participants completed pre-intervention questionnaires.

Study personnel asked consenting caregivers and assenting patients to complete post-
intervention measures assessing medical adherence barriers and patient- and/or caregiver-
reported adherence >3 weeks following MI or educational handout administration, at the
patient’s next clinic visit. We established the post-intervention timepoint at >3 weeks following
the intervention because most patients receiving maintenance therapy have monthly outpatient
appointments. Additionally, we did not set a time limit for follow-up because we designed the
study primarily as a feasibility trial. Study personnel administered post-intervention measures
during the patient’s clinic visit, so as not to place undue burden on participants. Months from
enrollment and baseline measures administration to post-intervention follow-up were M(SD) =
4.12(1.57) and M(SD) = 3.63(1.09) for MI and education groups, respectively (independent
samples t-test £(104) = 1.75, p = .08). Finally, we compensated study participants with $15 and
$20 pre-loaded cards (i.e., ClinCard) for completing pre- and post-intervention measures,
respectively.

STUDY INTERVENTIONS
Motivational Interviewing

The MI intervention condition consisted of a single 15-to-60-minute MI session, without
education, focusing on enhancing and/or maintaining 6-MP adherence. We delivered MI in
English or Spanish, depending on the participant’s primary language. For Hispanic, Spanish-
speaking participants, we assigned MI interventionists based on ethnicity and language match.
MI interventionists included: two pediatric psychologists, one medical resident (Hispanic, native

Spanish speaker), one doctoral-level clinical psychology student (Hispanic, native Spanish
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speaker), one Master’s level graduate student (Hispanic, native Spanish speaker), and one post-
Master’s research assistant. In preparation for this study, a licensed and board certified
psychologist who had also been certified as an MI trainer trained the interventionists. Training
included a basic four-hour MI workshop followed by small-group advanced didactic instruction
and individualized feedback of audio-recorded mock MI sessions. MI training content and
structure corresponded to the protocol described in Victor and colleagues’ recently published MI
training pilot study (Victor, et al., 2018). However, in our study, MI interventionists also
received additional individualized instruction compared to the training described by Victor and
colleagues (2018). Additional individualized didactic and practical training sessions continued
until interventionists reached expert level proficiency as demonstrated by meeting criteria set
forth by the MITI 4.2.1 (e.g., 50% complex reflections, 2:1 reflections to questions ratio, etc.;
Moyers, Manuel, & Ernst, 2014) for at least two successive audio-recorded mock MI sessions.
Prior to delivering MI in this study, each interventionist achieved expert-level proficiency. If MI
study session coders found that any study interventionist’s session performance failed to meet
expert proficiency standards, that interventionist met with the MI trainer for additional training
sessions.

Because there are no published training protocols for Spanish-speaking MI
interventionists, I consulted with CAMI developer, Dr. Cristina S. Lee, to ensure we followed
appropriate training procedures (C. Lee personal communication, June 14, 2017). All native
Spanish-speaking interventionists qualified to deliver MI in both English and Spanish.
Qualification was noted by the interventionist first reaching MI proficiency in English MI
delivery. Then, a native-Spanish speaking psychologist, who had previously reached MI-expert

proficiency (per training as part of Victor et al., 2018) and who was not a study investigator,
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independently coded interventionists’ Spanish-language mock MI sessions. Spanish-speaking
interventionists demonstrated expert proficiency in English- and Spanish-language MI delivery
before conducting interventions in this study. During the study, a certified MI trainer who was
also a licensed and board certified pediatric psychologist conducted ongoing supervision for
English-language MI sessions. Additionally, the bilingual MI rater who was not a study
interventionist reviewed and coded Spanish-language MI sessions. These two psychologists and
myself coded 39% of MI sessions conducted during this study to ensure adequate MI delivery.
We established a minimum requirement to code >30% of sessions based on recommendations by
Jelsma and colleagues (2015). Jelsma and colleagues (2015) evaluated published MI RCTs’
methodology and found RCT investigators coded between 11-32% of total MI sessions per
study. For future MI studies, Jelsma and colleagues (2015) specifically recommended coding
>20% of M1 sessions. Consequently, our criterion to code >30% of sessions exceeds minimum
expert recommendations.

As the study progressed, interventionists continued delivering MI sessions as long as all
recorded MI sessions surpassed basic level competency. If an interventionist’s MITI-coded
intervention session did not reach basic competency standards, the interventionist was suspended
from delivering study interventions until he or she demonstrated expert level proficiency on two
successive practice sessions. However, the study did not require implementing this measure.

CAMI-informed intervention manipulation. MI interventionist took into consideration
Lee and colleagues’ (2011) cultural adaptation of MI as guiding the intervention framework for
all sessions. Consequently, the MI interventionist acknowledged patients’ relevant social
contextual factors (e.g., post-immigration stressors, changing family dynamics) as influences on

behavior change, as well as considered patients’ unique cultural values. However, because of the
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scope of this dissertation study and my particular interest in MI with Hispanic, Spanish-speaking
participants, I only coded Spanish-delivered MI sessions with the CAMI manipulation check.
Education Control

The control intervention consisted of an educational handout explaining the importance
of remaining 6-MP adherent and providing adaptive medication adherence strategies (see
Appendices U-X for Caregiver-English, Caregiver-Spanish, Patient-English, and Patient-Spanish
handout versions). Research personnel delivered the handout to control participants during a
clinic visit without providing additional psychoeducational material or engaging in problem-
solving adherence strategies. We followed this education delivery method because it requires
minimal clinic flow disruption. Prior to the study, we developed the educational handout with
input from one pediatric oncologist and two licensed pediatric psychologists who specialize in
pediatric oncology. We modified educational text to reflect the recipient (e.g., for caregivers,
“Having a set schedule will help your child remember to always take the medicine;” for patients,
“Having a set schedule will help you remember to always take the medicine”). Additionally, we
utilized the Flesch—Kincaid (Flesch, 1948) readability formula available from Microsoft Word
(Microsoft Corporation, 2010) to establish the handout reading level and compare it to
recommended standards. Health literacy research suggests patient education material should be
written at a sixth-grade or lower reading level, preferably including pictures, for optimal
comprehension (Safeer & Keenan, 2005). In line with these recommendations, we revised our
educational handout until it reached a Flesch-Kincaid 5™ grade reading level (Flesh, 1948). As a
native Spanish speaker, | forward and backward translated all handout versions from English to
Spanish (and vice versa as an interpretation check). Additionally, native Spanish-speaking

research personnel also reviewed the Spanish-translated measure.
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DATA ANALYSES
Data Cleaning

Prior to primary analyses, I checked data for missing values. There were no missing data
for demographic variables. Missing data rates for self-report questionnaire items and scores
ranged from 0.83% to 13.22%. This higher proportion of missing data is secondary to ongoing
study follow-up for some participants. As expected, missing data rates for TGN concentrations
were higher (i.e., 38.02% at baseline and 47.93% post-intervention). We anticipated higher
missing data rates for TGN concentrations because our study design precluded us from routinely
collecting TGN blood serum levels for all study participants. Instead, we relied on TGN data
collected for clinical care and available in the medical record. Overall, because missing data rates
of 15% to 20% are common in educational and psychological research (Peugh & Enders, 2004;
Schlomer, Bauman, & Card, 2010), I considered missing self-report data rates adequate for
statistical analyses. Moreover, since missing data patterns were random (Little’s MCAR test p >
.05), I excluded cases pairwise to allow utilizing cases containing some missing data. Although I
considered conducting data imputation procedures to address high rates of missing TGN data,
missing data rates >10% are not appropriate for statistical imputation may be biased (Schafer &
Olsen, 1998; Bennett, 2001). Consequently, I conducted TGN-related analyses with available
data, without imputing missing values.

After identifying and managing missing values, I evaluated data to ensure data met
statistical assumptions for parametric tests. | utilized histograms and box-plots to identify
univariate outliers. I recoded extreme scores clearly resulting from participants misinterpreting
questions, and thus were in fact invalid values. Specifically, there were outlier values (N<S5) for

MAG6-MP item “How many times your child completely missed a dose of 6-MP in the past seven
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days.” A minority of caregivers (N<5) incorrectly reported seven missed doses over the previous
week even though medical team had temporarily discontinued therapy secondary to bone marrow
suppression or illness. It was clear caregivers misinterpreted this question because of their
response to another MA6-MP item assessing therapy discontinuation (i.e., “Did the doctor tell
your child to stop taking 6-MP in the last 7 days?”’). Moreover, we also confirmed therapy
discontinuation via medical chart review. Consequently, I recoded invalid scores to “0” (i.e., no
missed doses). With the exception of these MA6-MP item outliers, additional self-report
questionnaire scores did not have extreme outliers requiring recoding.

Next, | tested the normal distribution assumption by examining histograms showing
frequency distributions, as well as skewness and kurtosis values. For data that were non-
normally distributed, I corrected for non-normality by performing data transformations (i.e.,
square root transformation (VX;) or logarithmic transformation (log(X;); see Results section for
further information regarding transformed data). Additionally, I examined the linearity
assumption by evaluating scatterplots of the independent variables plotted against the dependent
variables. Next, I ensured data met specific assumptions for performed analyses (e.g., ANCOVA,
PCA). If data failed to meet statistical assumptions, and did not allow for statistical
transformations, I submitted these variables to nonparametric tests (e.g., Fisher’s exact test)
replacing planned parametric analyses.

Prior to conducting analyses, I computed a new variable to create three caregiver cultural
groups. Specifically, I categorized participants based on their ethnicity and primary language as a
proxy for potential cultural variations. Cultural groups included (1) Non-Hispanic, English-
speaking, (2) Hispanic, English-speaking, and (3) Hispanic, Spanish-speaking. I classified

caregivers based on their demographic questionnaire responses or by reviewing the patient’s
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medical chart when the demographic questionnaire was unavailable. I coded family language
dichotomously (Spanish-speaking vs. English-speaking), such that families classified as
“Spanish speaking” if at least one family member (i.e., caregiver, patient) chose to participate in
Spanish. When families did not provide study consent I classified them as “Spanish speaking” if
the medical record indicated caregivers preferred Spanish over English communication in their
child’s care. I followed this protocol to be able to analyze potential differences between
participants and nonconsenting families.

Descriptive and Group Analyses

I calculated sample demographics, descriptive statistics, bivariate correlations among
variables of interest, and intervention fidelity statistics. I calculated descriptive statistics and
frequencies for variables of interest, including: demographic data (e.g., patient age and sex),
clinical data (e.g., diagnosis, NCI risk classification, TGN levels), participant self-reported data
(e.g., 6-MP adherence, AARP), and treatment fidelity data (i.e., MITI). Subsequently, |
performed group analyses to ensure no systematic group differences in participant characteristics
(e.g., education, income, marital status, patient age) and questionnaire scores (e.g., PMBS) at
baseline. Specifically, I conducted independent samples #-tests and Fisher’s exact tests with
Bonferroni correction to evaluate differences between the MI intervention group (N=80) and
education control group (N=41).

I also conducted one-way ANOV As and Fisher’s exact tests to examine potential group
differences in numerical and categorical variables, respectively, among cultural groups (i.e., (1)
Non-Hispanic, English-speaking (52.5%); (2) Hispanic, English-speaking (25.0%); and (3)
Hispanic, Spanish-speaking (22.5%). I chose to use Fisher’s exact tests because data did not

meet assumptions (i.e., minimum cell count > 5) for chi-square difference tests.
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Intervention Fidelity Analyses

MI raters reviewed 39% of total MI sessions (including English and Spanish sessions),
following established a priori criteria to code >30% of sessions, to ensure MI fidelity per the
MITI Coding Manual MITI version 4.2.1 (Moyers, Manuel, & Ernst, 2014; see Appendix X). Per
stipulations provided in the MITI 4.2.1 manual, MI raters used session-level behavior code
summary indices (e.g., % complex reflections, % open questions, % MI-inconsistent behaviors),
and global ratings (e.g., cultivating change talk, empathy) to determine whether each MI session
met criteria for incompetency basic competency, or expert-level proficiency (Moyers et al.,
2014).

I examined MI intervention fidelity by calculating frequency of coded sessions that met
incompetence, basic competence, or expert level proficiency as stipulated in the MITI Coding
Manual (MITI version 4.2.1; Moyers, Manuel, & Ernst, 2014). I used an intent-to-treat approach
for data inclusion in this study, meaning all MI sessions were included in analyses. After
bilingual MI coders completed MITI 4.2.1 ratings, I evaluated MI session characteristics
separately, by intervention language, for English- and Spanish-delivered MI. Furthermore, for
Spanish-delivered MI sessions, I calculated frequency ratings of the number of sessions that
addressed (a) social contextual stressors related to minority status, and/or (b) culture-specific
values. Spanish language MI sessions conducted with Hispanic participants were included in
analyses whether or not they met criteria for cultural adaptation. Finally, because I conducted
numerous statistical tests, I controlled alpha by using a Bonferroni correction (Tabachnick &
Fidell, 2012).

Primary Analyses

Study hypotheses and corresponding analyses were as follows:
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Hypothesis 1

Delivering MI or the education intervention to caregivers of pediatric ALL maintenance
therapy patients, as an adjunct to patients’ routine outpatient clinic visits, will be feasible as
evidenced by enrollment and intervention completion for 79% of eligible caregivers during the
study period.

HI data analysis. This dissertation study is part of a larger, grant-funded feasibility pilot
study needed to prepare for a larger randomized controlled trial (“RCT”). The larger RCT will
investigate MI efficacy as an adjunct to treatment as usual for improving pediatric ALL patient’s
adherence to oral chemotherapy regimens. Study investigators expect the larger RCT to enroll
CCBD patients over a two-year study period. The CCBD, including both the Dallas and Legacy
clinics, typically treats 90-100 ALL pediatric patients receiving maintenance therapy at any
given time. The larger RCT will use Multivariate Analysis of Variance to determine whether MI
participants differ from control participants in 6-MP adherence changes over. A priori power
analysis conducted with G*Power 3.1.9.2 for MANOVA indicated a sample size of 142 will be
needed in the larger RCT assuming effect size 0.25 and power = 0.95 at a error probability =
0.05 with three time point and 7 between repeated measures = .50. This means that, over two
years of the larger RCT, 71 patients (79% of 90 patients total each year) must be enrolled to
achieve adequate statistical power. Thus, the current dissertation study had to successfully enroll
79% of eligible families during the study period to demonstrate RCT feasibility.

Hypothesis 2
Given literature indicating U.S. minority populations associate greater stigma with mental

health service compared to majority populations (De Luca et al., 2016), a greater percentage of
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non-Hispanic, English-speaking, caregivers/patients will agree to participate in our study
compared to Hispanic, English- and Spanish-speaking caregivers.

H?2 data analysis. The original H2 data analytic plan involved using chi squares tests of
independence; however, data did not meet assumptions for planned analyses. Consequently, |
calculated z statistics to evaluate differences in study participation rates among Non-Hispanic,
English-, Hispanic, English-, and Hispanic, Spanish-speaking caregiver. A priori power analysis
conducted with G*Power 3.1.9.2 (Faul et al., 2007) for planned chi square tests of independence
indicated a sample size of 74 caregivers who were approached to participate would be needed for
planned analyses assuming, power = .80, one-tailed a error probability = .05, and ratio of
English:Spanish speaking families as 1.5.

Hypothesis 3

Caregivers who receive MI will find the MI intervention acceptable, as evidenced by at
least 75% of participants’ MI session ratings corresponding with a mean AARP sum score > 30
(Tarnowski & Simonian, 1992).
H3 data analysis. For each caregiver who completed an MI session, I computed the caregiver’s
AARP sum score. I then examined frequencies to determine what percentage of caregivers
obtained AARP sum scores > 30. There was no minimum sample size required for these
analyses. I had planned parallel exploratory analyses with adolescents who participated in an MI
session, if appropriate. However, adolescent AARP scale reliability was poor (a =.316), thus, |
did not proceed with exploratory analyses.
Hypothesis 4

If there are any differences in MI acceptability among caregiver cultural groups, the

differences will be d < 0.6 (medium effect size).
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H4 data analysis. The original H4 data analytic plan involved using analysis of variance
(ANOVA) to evaluate whether caregiver- reported MI acceptability differed among cultural
groups. However, data was not appropriate for ANOV A, but rather required a non-parametric
test. Therefore, I conducted Fisher’s exact tests. Because Fisher’s exact test requires categorical
variables, I created a binary variable to reflect MI acceptability (i.e., unacceptable intervention =
AARP total score <30; acceptable intervention = AARP total score >30). A priori power analysis
conducted with G*Power 3.1.9.2 (Faul et al., 2007) for planned ANOVA indicated sample size
of 30 Spanish-speaking and 44 English-speaking caregivers who complete the MI session would
be needed for planned analyses assuming, power = .80, one-tailed a error probability = .05, and
effect size of d =.60. I had planned parallel exploratory with adolescents who participated in an
MI session, if appropriate. However, adolescent AARP scale reliability was poor (a =.316),
thus, I did not proceed with exploratory analyses.

Hypothesis 5

Caregiver-reported 6-MP adherence and patient TGN blood serum concentrations will
improve from pre-intervention to one-month post-intervention follow-up more so for participants
in the MI group than for participants in the education control. This finding will not be moderated
by intervention language.

H5 data analysis. The original H5 data analytic plan involved hirearchical linear
regression models. However, consultation with a statistician revealed ANCOV A models to be
more appropriate for evaluating intervention group differences. Consequently, I used two
separate analyses of covariance (ANCOVA) to compare the efficacy of each intervention
condition for improving (1) caregiver-reported adherence, and (2) TGN level. First, I conducted

an ANCOVA to assess the efficacy of the MI and education interventions in improving
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caregiver-reported 6-MP adherence (i.e., DV = post-intervention caregiver-reported number of
missed 6MP doses over the previous week). The predictors were the ‘intervention group’ (i.e.,
MI, education control), ‘caregiver language’ (i.e., English, Spanish), and the interaction term
‘intervention group x caregiver language’. I included baseline 6-MP adherence scores as a
covariate to control for individual differences.

I assessed parametric and ANCOVA assumptions to ensure there was no violation of
normality, linearity, homogeneity of variances, homogeneity of regression slopes, and reliable
measure of the covariate. Data for ‘caregiver-reported number of missed 6-MP doses over the
previous week’ violated the normality assumption, as data were highly positively skewed
(skewness values were 4.722 and 2.401 for pre- and post-intervention scores, respectively).
Consequently, I performed a logarithm data transformation to improve its distribution. However,
skewness values did not improve (new skewness values were 4.211 and 2.123 for pre- and post-
intervention scores, respectively), thus I conducted the ANCOVA using the original data.

Next, I conducted a second ANCOVA to assess the effect of the MI and education
interventions on patients’ TGN levels (i.e., DV = post-intervention TGN level). Data met
parametric and ANCOVA assumptions of normality, linearity, homogeneity of variances,
homogeneity of regression slopes, and reliable measure of the covariate. The predictors were the
‘intervention group’ (i.e., MI, education control), ‘caregiver language’ (i.e., English, Spanish),
and the interaction term ‘intervention group x caregiver language’. I included baseline TGN
levels as a covariate to control for individual differences.

I calculated effect sizes by evaluating partial eta squared and converting them to Cohen’s
d statistics to improve findings interpretability (.20 = small effect; .50 = medium effect; .80 =

large effect; Cohen, 1988). Additionally, I determined the variability proportion explained by the
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model by examining partial eta squared statistics. A priori power analysis conducted with
G*Power 3.1.9.2 (Faul et al., 2007) for planned regression models indicated a sample size of 77
would be needed for planned analyses assuming three predictors, power = .80, a error probability
= .05, and medium effect size (# = .15). I had planned parallel exploratory analysis with
adolescents who participated in an MI session, if appropriate. However, small adolescent sample
size was not appropriate for ANCOVA. Consultation with a statistician revealed no alternative
non-parametric tests to replicate performed ANCOV As with adolescent data. Finally, post-hoc
power analysis for ANCOVA with caregiver self-reported adherence as dependent variable
indicated observed power to detect intervention effect was .05, suggesting our study was
powered to detect statistical significance only if we found a large effect size. Post-hoc power
analysis for ANCOVA with TGN concentration as dependent variable indicated observed power
to detect intervention effect was .30, suggesting our study was powered to detect statistical
significance only if we found a large effect size.
Exploratory Post-Hoc Analyses

In addition to completing primary analyses, I conducted exploratory post-hoc analyses
with PMBS data to evaluate whether caregiver-reported medication adherence barriers changed
from pre- to post-intervention. Post-hoc hypotheses and corresponding analyses were as follows:

First, I was interested in examining PMBS descriptive statistics and potential differences
in specific barrier endorsement rates among cultural groups. Consequently, I calculated PBMS
data frequency distributions to examine endorsement rates for each specific adherence barrier. In
addition to frequency distributions, I conducted Fisher’s exact tests to examine differences in
barrier endorsement by (1) cultural groups (i.e., Non-Hispanic, English-speakers; Hispanic,

English-speakers; Hispanic, Spanish-speakers), (2) patient age groups (i.e., <12 y/o; > 12 y/o,
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based on typical age cutoff for adolescents), and (3) study groups (i.e., MI group; Education
control). I chose to use Fisher’s exact tests because data did not meet assumptions (i.e., minimum
cell count > 5) for chi-square difference tests. Moreover, I conducted Fisher’s exact tests using
Bonferroni correction to account for the numerous tests conducted.

Next, [ was interested in evaluating the underlying structure of PMBS data in my study
sample and whether it resembled the four-factor structure reported by Simons and Blount (2007,
see previous Measures section for a review of original PMBS subscales). To this end, I
conducted a Principal Components Analysis (PCA) with oblique rotation (i.e., Direct Oblimin)
on the PMBS items. | examined factor analysis assumptions, including evaluating the Kaiser-
Meyer-Olkin (KMO; required value >.6) statistic and Bartlett’s test of sphericity (required p <
.05). Additionally, I evaluated the scree plot, component eigenvalues, and factor loadings. Lastly,
I evaluated scale and subscale reliability coefficients by calculating Cronbach’s alpha (i.e., <.7 =
questionable/poor, > .7—.8 = acceptable, > .8 = good; Cronbach, 1951). The small adolescent
patient sample precluded me from conducting parallel analyses with AMBS data.

Lastly, I sought to investigate whether caregiver-reported medication adherence barriers
decreased from pre-intervention to post-intervention follow-up more so for participants in the MI
group than for participants in the education control. I was also interested in exploring potential
MI efficacy moderators (e.g., patient age, caregiver cultural group). Consequently, I conducted
three separate ANCOV As to assess the efficacy of the MI and education interventions in
reducing (1) total PMBS score, (2) Regimen Adaptation subscale score, and (3) Disease
Frustration subscale score, respectively. Prior to conducting ANCOV As, | ensured data for
variables included in the model met parametric and ANCOV A-specific assumptions. Regimen

Adaptation scores violated the normality assumption, as data were highly positively skewed
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(skewness values were 1.693 and 1.851 for pre- and post-intervention scores, respectively).
Consequently, I performed a logarithm transformation of the Regimen Adaptation scores to
improve the data distribution (new skewness values were .616 and .658 for pre- and post-
intervention scores, respectively). Disease Frustration scores met all parametric assumptions.
Next, for each ANCOVA, the predictors were the ‘intervention group’ (i.e., MI,
education control), ‘patient age group’ (i.e., <I12 y.o., > 12 y.0.), ‘caregiver language’ (i.e.,
English, Spanish), and the three-way interaction term ‘intervention group X patient age group X
caregiver language’. The ANCOVAs included this moderation term to evaluate a potential
differential intervention effect for caregivers of young (i.e., <12 y.o.) and adolescent (i.e., > 12
y.0.) patients, and Spanish- and English-speaking caregivers. I included baseline PMBS scores
and subscale scores, in their respective models, as covariates to control for individual
differences. Additionally, I calculated effect sizes by evaluating partial eta squared and
converting them to Cohen’s d statistics to imrpove findings interpretability (.10 = small effect;
.30 = medium effect; .50 = large effect; Cohen, 1988). I also determined the variability
proportion explained by the model by examining partial eta squared statistics. Unfortunately,
AMBS data did not meet homogeneity of variance assumption for ANCOVA. Consequently, I
did not proceed with parallel exploratory analyses with adolescent patients. Consultation with a
statistician revealed no alternative non-parametric tests to replicate performed ANCOVAs with
adolescent data. Finally, post-hoc power analysis for ANCOVA with total PMBS score as
dependent variable indicated observed power to detect intervention effect was .53, suggesting
our study was powered to detect statistical significance only if we found a medium effect size.
Post-hoc power analyses for ANCOV A models using PMBS subscale scores as dependent

variables revealed we had to obtain medium to large effect sizes to detect a statistically
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significant intervention effect (i.e., Disease Frustration model observed power = .16 and

Regimen Adaptation model observed power = was .58).
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CHAPTER FOUR

Results

DESCRIPTIVE AND GROUP STATISTICS

I present frequency distributions for categorical variables, means with standard deviations
for continuous variables, and bivariate correlations between demographic variables and primary
measure indices in Tables 1 and 3. Additionally, I report descriptive statistics for outcome
measures in Table 4.
Study Group Differences

First, Levene’s test for homogeneity of variance indicated equal variances were assumed
for all variables examined (i.e., patient age, caregiver age, number of children in the home,
number of adults in the home, baseline TGN, and AARP score) with the exception of PMBS
total score at baseline (/= 4.063, p = .046). Next, independent samples #-tests revealed a
significant difference in TGN concentration means at baseline (#73) =-2.093, p = .040) between
study groups (MI intervention group M(SD) = 350.20 (215.29); Education control group M(SD)
=453.12 (175.98)). There were no significant differences in patient age, caregiver age, number
of children in the home, number of adults in the home, AARP score, baseline self-reported
adherence, and baseline PMBS score.

Fisher’s exact test revealed significant differences in patient sex (p = .015) between the
MI intervention group and the education control group. Post hoc tests indicated there were
significantly more caregivers of male patients in the education control group (81.0%) compared
to the MI intervention group (58.2%). There were no significant differences in caregiver type,

caregiver race, caregiver ethnicity, caregiver language, caregiver relationship status, caregiver
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education, caregiver employment, household income, caregiver past mental health experience,
patient insurance, and patient ALL risk group.
Cultural Group Differences

Group analyses revealed statistical differences in demographic variables among cultural
groups. Specifically, one-way ANOVA revealed significant differences in number of children in
the home (F(2,106) =4.91, p =.009) by cultural group. A Tukey post-hoc test revealed that
Hispanic, Spanish-speaking caregivers reported having more children in the home (M(SD) = 3.13
(1.36), p =.007) compared to Hispanic, English-speaking caregivers (M(SD) = 2.12 (.971)).
Tukey’s post-hoc test also revealed a stastistically nonsignificant trend for Hispanic, Spanish-
speaking caregivers reporting a greater number of children in the home (M(SD) = 3.13 (1.36))
compared to Non-Hispanic, English-speaking caregivers (M(SD) =2.52 (1.10), p = .072).
Additionally, a one-way ANOVA indicated the difference in adults in the home among cultural
groups approached statistical significance (p = .052). Based on Tukey post-hoc test, Hispanic,
Spanish-speaking caregivers reported a greater number of adults in the home (M(SD) = 2.30
(.993)) compared to Non-Hispanic, English-speaking caregivers (M(SD) = 1.94 (.435), p = .066)
and Hispanic, English-speaking caregivers (M(SD) = 1.90 (.803), p = .083). Finally, one-way
ANOV As revealed no significant differences in patient age, caregiver age, baseline TGN level,
AARP score, baseline self-reported adherence, and baseline PMBS score.

Fisher’s exact tests with Bonferroni correction revealed significant differences among
cultural groups in caregiver race (p <.001), caregiver education (p < .001), caregiver relationship
status (p =.001), household income level (p <.001), and patient insurance type (p <.001). With
regard to race, all Hispanic caregivers, regardless of primary language, identified their race as

White. Although the majority of Non-Hispanic caregivers also reported White race (68.3%), a

56



portion of them (22.2%, p < .001) reported their race as Black. With regard to caregiver
education, Non-Hispanic caregivers reported overall higher education levels compared to
Hispanic caregivers (p <.001). Specifically, significantly more Non-Hispanic, English-speaking
caregivers (38.1%) reported having obtained a Bachelor’s degree compared to Hispanic, English-
speaking caregivers (13.3%) and Hispanic, Spanish-speaking caregivers (3.7%). Additionally,
cultural groups in our sample reported a significant difference in the proportion of caregivers
who had not obtained a high school diploma; a tenth of Hispanic, Spanish-speaking caregivers
(10.8%) reported not graduating high school, whereas only 2.5% and 3.3% of Non-Hispanic,
English-speaking and Hispanic, English-speaking caregivers, respectively, reported not
completing high school. Furthermore, about half (53.3%) of Hispanic, English-speaking
caregivers reported their highest education level to be a high school degree, which significantly
differed from the proportion of Non-Hispanic, English-speaking caregivers (23.8%) and
Hispanic, Spanish-speaking caregivers (33.3%) who reported high school as their highest
education level.

Next, cultural groups reported significantly different caregiver relationship statuses.
Specifically, significantly more Non-Hispanic, English speaking (84.1%) and Hispanic, Spanish-
speaking (80.8%) caregivers reported being in a relationship (i.e., married, remarried,
cohabitating) compared to Hispanic, English-speaking caregivers (46.7%). Household income
also significantly differed among cultural groups. Hispanic caregivers, regardless of primary
language, reported significantly lower income levels than their Non-Hispanic counterparts (p <
.001). Over half of Non-Hispanic, English-speaking caregivers (57.1%) reported an annual
household income in the 80™ percentile (i.e., > $60,001) of household income statistics for the

Dallas-Fort Worth area (U.S. Census Bureau, 2016), compared to only a quarter (25.0%) of
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Hispanic, English-speaking caregivers and about a fifth (18.8%) of Hispanic, Spanish-speaking
caregivers. Consistently, cultural groups also significantly differed at the lowest household
income bracket. Roughly half of Hispanic caregivers (42.9% Hispanic, English-speaking and
52.4% Hispanic, Spanish-speaking) falling in the 20™ household income percentile (i.e., <
$20,000).

Finally, cultural groups also differed in patient insurance type (p <.001). Per medical
chart review, the majority (88.5%) of Hispanic, Spanish-speaking caregivers’ patients had
Medicaid insurance, which was significantly higher than both Non-Hispanic, English-speaking
(39.7%) and Hispanic, English-speaking (50.0%) caregivers’ patients. There were no significant
differences in patient sex, patient ALL risk category, caregiver type, caregiver employment,
caregiver past mental health experience, and study group (i.e., MI vs. education control)
assignment.

Intervention Fidelity Statistics

MI raters analyzed 32% of English-delivered sessions and 63% of Spanish-delivered
sessions were coded. I purposefully coded more Spanish-delivered MI sessions to qualitatively
explore CAMI-informed themes. MI interventionists reached expert-level proficiency for the
majority of English-delivered MI sessions (94.12% expert-level proficiency, 5.88% basic
competency, 0% incompetency). English-delivered MI session duration ranged from 11 minutes,
23 seconds to 25 minutes, 41 seconds (M=17-min, 32-sec; Median=18-min, 34-sec).

Compared to English-speaking MI interventionists, Spanish-speaking MI interventionists
reached expert-level proficiency for 90% of the sessions and basic competency for 10% of the
sessions (0% incompetency). With regard to intervention length, Spanish-delivered MI sessions

ranged from 11 minutes, 56 seconds to 55 minutes, 35 seconds (M=27-min, 40-sec; median = 21-
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min, 36-sec). An independent samples #-test revealed Spanish-delivered MI sessions lasted
significantly longer than English-delivered MI sessions (#10.16) = -2.259, p = .047).
Furthermore, we used a CAMI-manipulation check to assess whether Spanish-delivered MI
session content reflected (a) social contextual stressors related to minority status, and/or (b)
culture-specific values. We coded these aforementioned content areas in Spanish-delivered MI
session content by using a binary variable (i.e., theme present, theme not present). The CAMI-
manipulation check indicated all Spanish-delivered MI sessions addressed at least one, if not
both, of the two content areas. Specifically, 43% sessions addressed both content areas (i.e.,
social contextual stressors related to minority status and culture-specific values). The remaining
sessions covered a single content area content, with 43% of sessions including discussion of
culture-specific values and 14% of sessions addressing social contextual stressors related to
minority status. All Spanish-delivered sessions covered at least one content area of the CAMI
framework. Coders also identified qualitative content by identifying and recording broad themes
via MI session audio review. Qualitatively, common social contextual stressors related to
minority status included caregivers’ perceptions of discrimination in the medical setting,
deportation concerns, low health literacy, and lack of resources (e.g., pill boxes, transportation).
MI session content also highlighted culture specific values such as familiaism (e.g., “cancer in
the family”), respect for and perception of physicians as authority figures, sex roles within the
family, emotional expression expectations, and strong faith-based beliefs.
PRIMARY ANALYSES RESULTS

Study Aim 1

To test the feasibility of delivering MI during patients’ routine clinic visits and the

feasibility of our study design (to inform a larger, future RCT).
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Study Aim 1 Results

We actively enrolled study participants during a one-and-a-half-year period. We carried
out the study in two CCBD clinics located in Children’s Health’s Dallas and Legacy campuses,
respectively. In Dallas, study recruitment and enrollment occurred from June 14, 2017 through
December 21, 2018. For the second outpatient clinic, located at the Legacy campus in Plano,
study recruitment and enrollment occurred from May 2, 2018 through December 21, 2018. To
establish participant eligibility and cultural group membership, we screened a CCBD-developed
ALL patient list. This list included patients receiving maintenance therapy in either clinic
location (i.e., Dallas campus, Legacy campus). Based medical chart review, we recorded
diagnosis, treatment phase, ethnicity, and caregiver language for all eligible patients. The
combined Dallas and Legacy eligible patient population included 137 patients. I confirmed the
total number of eligible patients by conducting a second medical chart review in consultation
with the Nurse Practitioner who manages care for CCBD ALL patients. Out of 137 eligible
patients, we attempted to recruit 128 (93.43%) patients. We failed to approach nine eligible
patients (6.57%) to participate in the study because of lack of research personnel’s availability in
clinic (i.e., Dallas, Legacy). Out of 137 eligible patients, we enrolled 121 (88.32%) patients.
Only seven eligible patients who were recruited declined to participate in the study (for a
detailed description of participant flow, refer to CONSORT diagram in Figure 2). Overall, we
successfully enrolled 88.32% (N=121) of eligible patients. Furthermore, 87.5% of patients
randomized to receive MI completed the intervention, demonstrating MI-delivery feasibility as
adjunct to treatment as usual (see CONSORT diagram in Figure 2).

In addition to broadly assessing study feasibility, we were interested in evaluating study

feasibility with culturally diverse caregivers. Slightly greater than half (N=71, 51.82%) of all 137
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eligible patients had Non-Hispanic, English-speaking caregivers, whereas the remaining eligible
patients had caregivers who identified as Hispanic. Among Hispanic caregivers, half (N=33,
24.09% of total eligible population) designated English and half (N=33, 24.09% of total eligible
population) designated Spanish as their preferred language in the medical record. Research
personnel approached 92.96% (N=66) of 71 eligible Non-Hispanic, English-speaking caregivers.
Of those approached, 64 (96.97%) agreed to participate in the study and two (3.03%) declined
participation. Similar recruitment and enrollment rates were seen for Hispanic, English- and
Spanish-speaking caregivers. Research personnel approached 93.94% (N=31) of all eligible
Hispanic, English-speaking caregivers to participate in the study. Only one Hispanic, English-
speaking caregiver declined study participation, resulting in 96.77% of eligible caregivers in this
cultural group completing study enrollment. Additionally, research personnel approached
90.91% of all eligible Hispanic, Spanish-speaking to participate in the study. Three (10%) out of
all approached Spanish-speaking caregivers declined participation. Thus, 90% of all eligible
Hispanic, Spanish-speaking caregivers enrolled in the study.

Per z-score examination, participation rates did not significantly differ for Non-Hispanic,
English-speaking caregivers (96.97%), Hispanic, English-speaking caregivers (96.77%), and
Hispanic, Spanish-speaking caregivers (90%). Group comparisons revealed the following z-
statistics: (1) Non-Hispanic, English-speaking vs. Hispanic, English-speaking caregivers z = -
1.18, p = .24; (2) Non-Hispanic, English-speaking vs. Hispanic, Spanish-speaking caregivers z =
1.42, p = .16; and (3) Hispanic, English-speaking vs. Hispanic, Spanish-speaking caregivers z =

0.93, p = .35.
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Study Aim 2

To test MI acceptability as an adjunct to treatment as usual for pediatric ALL
maintenance therapy patients and to evaluate whether MI acceptability differs among caregiver
cultural groups (i.e., Non-Hispanic, English-speaking, Hispanic, English-speaking, and Hispanic,
Spanish-speaking caregivers).
Study Aim 2 Results

MI AARP scores suggest 95.59% of caregivers who received MI rated the intervention
above the acceptability threshold (i.e., > 30 AARP score; (M(SD)=38.10(6.54), Mdn=38.82,
range = 12-48). Furthermore, All Non-Hispanic, English-speaking and Hispanic, English-
speaking caregivers rated the MI intervention as acceptable (AARP M(SD) =39.15(5.17),
Mdn=39.22, range 30-48; AARP M(SD) =39.20(4.00), Mdn=39.50 range =32-46, respectively).
Similarly, all but one Hispanic, Spanish-speaking caregiver rated MI as acceptable (AARP
M(SD) =35.64 (9.38), Mdn=36.00, range= 14-44). Fisher’s exact test revealed no significant
differences (p = .16) in AARP ratings among caregiver cultural groups.
Study Aim 3

Evaluate preliminary MI efficacy in improving (a) caregiver-reported 6-MP adherence
and (b) patient TGN blood serum concentration, compared to an education control, from pre- to
post-intervention.
Study Aim 3 Results

I conducted two separate ANCOV A models to compare the efficacy of each intervention
condition for improving follow-up caregiver-reported 6MP adherence and patient TGN levels.

Results for each ANCOVA are below.
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Change in caregiver-reported 6-MP adherence. After adjusting for baseline 6-MP
adherence scores, the ‘intervention group’ main effect was not significant (¥ (1, 75) = .01, p =
.92, partial n2 <.001, d = .03), suggesting no difference in post-intervention number of missed 6-
MP doses/week between the MI group (M = .18, SD = .07) and education control (M = .17, SD =
.10). Similarly, the interaction ‘intervention group x caregiver language’ was not significant (¥
(1,75) = .01, p = .94; see Table 5).

Because at face value descriptive statistics for baseline and follow-up caregiver-reported
adherence (Table 4) appeared to indicate a pre- to post-intervention decline in adherence, I
conducted paired-samples t-tests for each cultural and study group. Specifically, I conducted five
paired-samples t-tests to compare caregiver-reported number of missed 6-MP doses over the past
seven days at baseline and follow-up for each group (i.e., Non-Hispanic, English-speaking;
Hispanic, English-speaking; Hispanic, Spanish-speaking; MI; Education). There were no
statistically significant differences in caregiver-reported number of missed 6-MP doses over the
past seven days at baseline and follow-up for any of the groups.

Change in patient TGN levels. After adjusting for baseline TGN levels, the main effect of
‘intervention group’ was not significant (F' (1, 43) =2.13, p = .15, partial 2 = .05, d = .45),
suggesting no difference in post-intervention TGN levels between the MI group (M = 417.54, SD
=48.09) and education control (M = 314.52, SD = 47.53). Similarly, the interaction ‘intervention
group x caregiver language’ was not significant (¥ (1, 43) = 1.01, p = .32, partial #2 = .02; see

Table 6).
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EXPLORATORY POST-HOC ANALYSES RESULTS
PMBS Descriptive Statistics

Based on the PMBS established cut-off score to determine non-adherence risk (i.e., > 2
barriers), 84% of the study sample surpassed this non-adherence risk threshold. Out of 16
possible medication adherence barriers included in the PMBS, caregivers reported a mean of
4.21 barriers (SD=2.88, range 0-13). Table 7 summarizes frequencies for caregiver-reported
barriers for the entire study sample, as well as by cultural and intervention groups. The top four
medication adherence barriers, identified by at least half of caregivers, were: (1) My child relies
on me to remind him/her to take his/her medication; (2) My child does not like how the medicine
tastes; (3) My child is tired of taking medicine; and (4) My child is tired of living with a medical
condition.

Based on Fisher’s exact test findings, there were a few significant differences in specific
medication adherence barrier endorsement rates between Hispanic, Spanish-speaking caregivers
and Non-Hispanic, English-speaking caregivers (see Table 7). Specifically, three PBMS items
were significantly more frequently identified as medication adherence barriers by Hispanic,
Spanish-speaking caregivers compared to Non-Hispanic, English-speaking caregivers, These
PMBS items included: (1) “My child has too many pills to take “ (Item 2; endorsed by 48.0%
Hispanic, Spanish-speaking caregivers vs. 14.8% Non-Hispanic, English-speaking caregivers; p
<.01); (2) “My child is forgetful and doesn’t remember to take his/her medication every time”
(Item 5; endorsed by 36.0% Hispanic, Spanish-speaking caregivers vs. 11.7% Non-Hispanic,
English-speaking caregivers; p =.03); and (3) “My child finds it hard to stick to a fixed
medication schedule” (Item 10; endorsed by 15.4% Hispanic, Spanish-speaking caregivers vs.

1.6% Non-Hispanic, English-speaking caregivers; p = .03). We found no additional differences
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in PMBS item endorsement rates between Hispanic, Spanish-speaking caregivers and Non-
Hispanic, English-speaking caregivers.

Furthermore, Fisher’s exact test findings revealed no differences in specific adherence
barrier endorsement rates between Hispanic, English-speaking caregivers and Hispanic, Spanish-
speaking caregivers. Similarly, we found no differences between Non-Hispanic, English-
speaking caregivers and Hispanic, English-speaking caregivers. Finally, Fisher’s exact test
findings indicated no differences in specific adherence barrier endorsement rates between the MI
group and the education control, as would be expected as a result of randomized group
assignment.

PMBS Factor Structure

I conducted a Principal Components Analysis (PCA) with oblique rotation (i.e., Direct
Oblimin) on the 16 PMBS items (See Table 8). The Kaiser-Meyer-Olkin measure verified the
sample adequacy for the analysis, KMO = .74 (‘acceptable’ per Hutcheson & Sofroniou, 1999;
Kaiser, 1970). Bartlett’s test of sphericity X° (120) = 692.66, p < .001, indicated that correlations
between items were sufficiently large for the factor analysis (Bartlett, 1954). I initially ran a
PCA without limiting number of factors to explore eigenvalues for each component in the data.
Four components had eigenvalues over Kaiser’s criterion of 1 and in combination explained
59.54% of the variance. An inspection of the screeplot revealed a break after the second
component; thus, using Cattell’s (1966) scree test, I retained two components for further
investigation.

The two-component solution explained 43.63% of the variance, component one (i.e.,
Regimen Adaptation) contributing 32.39% and component two (i.e., Disease Frustration)

contributing 11.28%. The rotated solution, using Direct Oblimin rotation, showing strong factor
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loadings, with 14 items loading substantially on only one component (See Table §). Only two
items did not load strongly on either component and thus were removed from the scale. There
was a ‘moderate to low’ positive correlation (» = .40) between the two factors. These results
support using Regimen Adaptation items and Disease Frustration items as separate scales.
Furthermore, Cronbach’s alpha reliability coefficients were » = .83 (‘good’) and » =.76
(‘acceptable’) for the Regimen Adaptation subscale and Disease Frustration subscale,
respectively. Full-scale Cronbach’s alpha for the newly PCA-reduced 14-item PMBS was a =
.85, suggesting good scale reliability.
Pre- to Post-Intervention PMBS Scores Change

I conducted three separate ANCOV As to assess the efficacy of the MI and education
interventions in reducing (1) total PMBS score, (2) Regimen Adaptation subscale score, and (3)
Disease Frustration subscale score. The ANCOV As included a moderation analysis to evaluate a
potential differential intervention effect for caregivers of young (i.e., <12 y.o.) and adolescent
(i.e., > 12 y.o.) patients, and Spanish- and English-speaking caregivers. Results for each
ANCOVA are below.
Total PMBS Score Change

I conducted an ANCOVA with total post-intervention PMBS score as the dependent
variable. The predictors were the ‘intervention group’ (i.e., MI, education control), ‘patient age
group’ (i.e., <12 y.o.,> 12 y.0.), ‘caregiver language’ (i.e., English, Spanish), and the three-way
interaction term ‘intervention group x patient age group x caregiver language.’ I included
baseline PMBS scores as a covariate to control for individual differences. Table 4 summarizes

baseline and follow-up PMBS means. Table 9 presents ANCOVA results. Figure 3 depicts a
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graph representing pre- to post-intervention change in PMBS mean scores by (1) intervention
group, (2) patient age group, (2) caregiver language).

I assessed parametric and ANCOVA assumptions to ensure there was no violation of
normality, linearity, homogeneity of variances, homogeneity of regression slopes, and reliable
measure of the covariate. After adjusting for baseline PMBS scores, the ‘intervention group’
main effect was significant (F (1, 85) =4.18, p = .04, partial #2 = .05, Cohen’s d = 0.44, small-
to-medium effect size), indicating caregivers who received MI reported less 6-MP adherence
barriers (M = 3.01, SD = .41) following the intervention compared to caregivers in the education
control group (M =4.22, SD = .44). The variance in post-intervention PMBS scores explained by
‘intervention group’, after controlling for baseline score, was 47% based on partial #2 = .05.
Lastly, the interaction ‘intervention group x patient age group x caregiver language’ was not
statistically significant (F (1, 85) = 1.72, p = .15, partial 52 = .08).

PMBS Subscale Scores Change

In addition to evaluating the intervention effect on total PMBS score, I conducted two
additional ANCOV As with each PMBS subscale (i.e., Regimen Adaptation, Disease Frustration)
as the dependent variable, respectively. Tables 10 and 11 present ANCOVA results. Figures 4
and 5 are graphs depicting pre- to post-intervention change in Disease Frustration and Regimen
Adaptation mean scores by (1) intervention group, (2) patient age group, (2) caregiver language.
After adjusting for baseline Regimen Adaptation scores, ‘intervention group’ main effect was
significant (F' (1, 85)=4.77, p = .03, partial #2 = .05, Cohen’s d = .47, medium effect size),
indicating caregivers who received MI reported less regimen adaptation barriers (M = .64, SD =
.11) following the intervention compared to caregivers in the education control group (M = 1.32,

SD = .12). The variance in post-intervention Regimen Adaptation scores explained by
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‘intervention group’, after controlling for baseline score, was 5% based on partial #2 = .05. The
interaction ‘intervention group X patient age group X caregiver language’ was not statistically
significant (F (1, 85) = 1.91, p = .12, partial #2 = .08). Lastly, ANCOVA results for Disease

Frustration were not significant; ‘intervention group’ had a small effect size per Cohen’s d = .21.
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CHAPTER FIVE

Discussion

Effective ALL relapse prevention requires adherence to a lengthy, complex maintenance
chemotherapy course involving daily 6-MP. Unfortunately, 20% of pediatric ALL patients are 6-
MP non-adherent (Bhatia et al., 2014; Hunger & Mullighan, 2015) even though missing <5% of
prescribed 6-MP doses results in a four-fold increased relapse risk (Bhatia et al., 2012).
Accordingly, culturally sensitive, evidence-based interventions aimed at improving 6-MP
adherence may result in decreased morbidity and mortality for pediatric ALL patients. This
dissertation study investigated the feasibility and acceptability of brief, English- and Spanish-
delivered, culturally informed MI sessions during routine outpatient medical appointments for
ALL maintenance therapy patients. Additionally, this study preliminarily explored MI efficacy,
potentially moderated by ethnicity and language and compared to an education control condition,
for improving caregiver-reported 6-MP adherence, patients’ TGN blood serum levels, and
caregiver-perceived 6-MP adherence barriers. Findings confirmed primary MI feasibility and
acceptability hypotheses, supporting the possibility of universally delivering adherence-
enhancing MI as part of routine oncological care. Additionally, although methodological
limitations hindered adequate assessment of MI efficacy for improving caregiver-reported 6-MP
adherence and patients’ TGN blood serum levels, post-hoc analyses suggested MI was effective
for reducing caregiver-perceived 6-MP adherence barriers. Overall, study findings have the
potential to inform a larger, future MI efficacy RCT by highlighting opportunities for improved

6-MP adherence and optimized study design.
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STUDY DESIGN AND MI FEASIBILITY

To our knowledge, this is the first study to examine MI feasibility as an adjunct to
treatment as usual for pediatric ALL patients receiving maintenance chemotherapy. Regarding
study design feasibility, we were able to successfully enroll and randomize the overwhelming
majority (88.32%) of eligible patients, regardless of cultural background, across two clinic
locations. These findings suggest study procedures and randomization were feasible and hence
can be reasonably replicated in a future RCT. Further, to this date, 80.47% of study participants
have successfully completed all study procedures and follow-up assessment, suggesting
participant progression through the study is also attainable even in a busy outpatient setting (see
Figure 2 CONSORT diagram for information about attrition and status of ongoing participants).

In addition to evaluating overall study design feasibility, I examined caregivers’
willingness to participate in the study and, for those assigned to receive motivational
interviewing, the intervention. There were no differences in study participation rates among
cultural groups, disproving one of the study hypotheses. Specifically, we had hypothesized that
because U.S. minority populations tend to associate greater stigma with mental health service
compared to majority populations (De Luca et al., 2016), a greater percentage of non-Hispanic,
English-speaking caregivers would agree to participate compared to Hispanic, English- and
Spanish-speaking caregivers. However, results from this study demonstrate no differences in
caregivers’ willingness to participate. One potential explanation for caregivers’ willingness to
participate in the study is their likely perception of the target behavior (i.e., adherence to 6-MP)
as a crucial part of their child’s medical regimen. Regardless of cultural background, caregivers
likely perceived 6-MP as key for preventing ALL leukemia relapse, which may have promoted

inherent investment from caregivers to participate in this study. Another possibility is that the
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nature of children’s cancer treatment in an academic medical center may have decreased stigma
around study participation for caregivers. Throughout treatment, patients and caregivers become
familiar with oncology research protocols, likely making them more trusting of research and
willing to participate in studies.

Findings supporting study design feasibility and caregivers’ willingness to participate in
the study are promising for future RCT development. More importantly, MI delivery was also
feasible as evidenced by 87.5% (N=70) of patients randomized to receive MI (N=80)
successfully receiving the intervention. Thus, our low-cost, non-time-intensive intervention may
provide particularly efficient and feasible non-adherence prevention and/or adherence-promotion
opportunities for pediatric ALL maintenance therapy patients.

We were not only able to deliver the intervention as planned, but did so while
maintaining high intervention fidelity standards in both English (94.12% expert-level
proficiency) and Spanish (90% expert-level proficiency). Thus, we promoted service access for
traditionally underserved patients (i.e., Hispanic, Spanish-speaking). Moreover, the CAMI-
manipulation check indicated all Spanish-delivered MI sessions addressed social contextual
stressors related to minority status and/or culture-specific values. Therefore, we can conclude
adherence to the CAMI-informed framework, during Spanish-delivered MI sessions, was also
feasible. Strong intervention fidelity is important because MI treatment fidelity has predictive
validity for patient behavior change post-intervention (Jelsma et al., 2015). Many MI research
trials have failed to assess and report MI fidelity making it impossible to ascertain whether
results can accurately be attributed to the MI intervention itself (Miller & Rollnick, 2014; Jelsma
et al., 2015). Miller and Rollnick (2014) encourage MI researchers to assess and report MI

fidelity allowing comparison across research trials.
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Importantly, current findings add to the existing literature by demonstrating it is feasible
to deliver MI during routine medical appointments in a busy pediatric oncology outpatient
setting. Literature reviews on MI for health behavior change promotion, in both youth and adults,
suggest MI has mostly been implemented as an adjunct intervention to routine medical care
(Funderburk et al., 2018; Martins & McNeil, 2009; Gayes & Steele, 2014; Borrelli, Tooley, &
Scott-Sheldon, 2015), rather than truly incorporated into ambulatory clinic visits. Although MI
has been widely used in medical settings, a review of the literature suggests researchers studying
MI across different health domains tend to recruit and enroll patients during routine clinic
appointments, then schedule a separate additional appointment to conduct the MI intervention
(e.g., Colby et al., 2005; Ogedegbe et al., 2008; Armit et al., 2009; Bakker et al., 2016; Resnicow
etal., 2016; Wang et al., 2010). Consequently, although many previous researchers have
conducted MI sessions within patients’ regular medical clinics, the researchers asked patients to
attend additional appointments likely requiring additional time, resources (e.g., transportation,
childcare), and commitment from patients and caregivers. Moreover, the few studies evaluating
MI during routine medical care, without requiring additional clinic appointments, involved using
MI-informed techniques (e.g., discussing self-efficacy, problem-solving barriers) rather than
delivering MI with high fidelity as a stand-alone intervention (e.g., Sims et al., 1999; Wierdsma
etal., 2011).

By delivering brief MI sessions during routine ambulatory care for pediatric ALL
patients, our findings support a more integrated patient-care model combining medical and
behavioral interventions to promote 6-MP adherence during maintenance chemotherapy.
Anecdotally, throughout the current study, oncologists’ and nurse practitioners’ informal

feedback to the research team was in line with feasibility results. Providers reported that
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integrating brief MI into routine outpatient appointments disrupted neither clinic flow nor the
medical team’s ability to care for patients. Moreover, universally delivering brief MI to
caregivers of ALL patients receiving maintenance 6-MP was relatively inexpensive and time
efficient, so the cost-benefit ratio is likely quite positive in light of strong acceptability and
feasibility. The feasibility of integrating brief MI sessions during routine outpatient appointments
may have important implications for improving medical adherence while containing healthcare
costs and resources. Furthermore, brief MI sessions delivered during routine ambulatory care
would likely be minimally burdensome, as the intervention itself requires minimal resources
(e.g., time, cost) from patients, caregivers, and providers.

MI ACCEPTABILITY

Findings supported the study hypothesis that caregivers who received MI would find the
intervention acceptable. Specifically, we hypothesized that at least 75% of participants’ MI
session ratings corresponding with a mean AARP sum score >30 (based on cut-off suggested by
Tarnowski & Simonian, 1992). Findings exceeded study expectations, with all but one caregiver
rating MI as an acceptable intervention for supporting 6-MP adherence during maintenance
phase chemotherapy. Moreover, caregivers across all cultural groups regarded MI as a highly
acceptable intervention and acceptability ratings did not vary by caregivers’ demographic factors
(e.g., ethnicity, language, SES, education).

These findings are consistent with past MI studies with ethnic minorities, in that minority
caregivers (i.e., Hispanic, English- and Spanish-speaking caregivers) in our study reported strong
intervention acceptability. Although most existing literature has focused on highlighting MI
efficacy data with minority populations (for example, meta-analysis by Hettema, Steele, &

Miller, 2004), a number of studies have also reported MI acceptability data. Specifically, Lee and
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colleagues (2011) found adult Hispanic patients who completed culturally adapted brief MI to
reduce substance use were strongly satisfied with MI treatment (M = 3.58 on a scale of 1-4, SD
=.93) on a qualitative exit interview. Similarly, Gilder and colleagues (2011) studied MI to
reduce underage drinking in Native American communities and found a substantial proportion of
reservation youth were willing to accept MI for behavior change. Consequently, MI is not only
an evidence-based intervention, but is also perceived as highly acceptable across cultural groups,
creating buy-in from participants to engage in treatment.

MI’s emphasis on empathy, partnership, and patient values may be especially
appropriate for applications with ethnic minorities (Miller & Rollnick, 2002) because this
approach provides a flexible framework for individualizing the intervention. Although there was
already evidence suggesting culturally un-adapted MI maintains effectiveness with minority
patients (Hettema, Steele, & Miller, 2005), our study findings add to the existing MI literature by
demonstrating acceptability of culturally informed, brief MI targeting 6-MP adherence among
caregivers of pediatric ALL patients receiving maintenance treatment. Overall, brief MI during
routine medical appointments not only appears to be a viable intervention, but is also perceived
by caregivers as an acceptable intervention promoting patients’ 6-MP adherence. It is worth
noting that, despite strong MI acceptability ratings across ethnic and language groups, the AARP
presented with poor internal consistency for Hispanic, English-speaking caregivers. Thus, AARP
findings for this cultural group should be interpreted with caution. Similarly, we also had a small
Hispanic, Spanish-speaking caregiver sample, which rendered MI acceptability analyses
exploratory for this group

Finally, the aforementioned MI feasibility and acceptability findings should be

considered in the unique context of pediatric ALL treatment, which involves a long-lasting and
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burdensome medical regimen requiring caregiver and patient adherence investment. Even in the
context of a two-to-three-year, burdensome medical regimen, caregivers were willing to
participate in MI sessions and rated MI sessions favorably as an intervention to improve their
child’s 6-MP adherence. High MI acceptability ratings among Hispanic caregivers are important
to highlight, as racial and ethnic disparities in ALL incidence and treatment outcomes exist, with
Hispanic children being disproportionally affected by ALL and at a higher relapse risk. As
previously mentioned, one contributing factor to relapse risk is medication adherence, which is
significantly lower among Hispanic patients. Consequently, this study suggests brief MI during
routine ambulatory care is a viable and acceptable intervention for some of the most vulnerable
pediatric ALL patient subgroups.
PRELIMINARY MI EFFICACY EVALUATION

In addition to evaluating MI feasibility and acceptability, a secondary aim of this study
was exploring preliminary MI efficacy to improve 6-MP adherence. Unfortunately, our ability to
evaluate MI efficacy to improve 6-MP adherence was constrained by study design limitations.
Primarily, MI efficacy analyses were limited by the use of self-report and TGN concentrations as
6-MP adherence measures.
Evaluation of 6-MP Adherence Using Self-Report

Historically, many studies investigating 6-MP adherence have utilized parent-, patient-,
and/or physician-report as a convenient and inexpensive medication intake measure. The current
study replicated this widely use methodology—that is, using self-report as an adherence
indicator; however, there are notable limitations of relying on self-report to assess medication
adherence. Specifically, adherence researchers have consistently shown self-report is a subjective

and unreliable medication intake indicator in various pediatric chronic illness populations
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(Hommel et al., 2009; Modi et al., 2013; Farley et al., 2003; Bender et al., 2000), including
pediatric ALL patients (Landier et al., 2017, Rohan et al., 2016). A robust body of literature in
pediatric oncology and other chronic illness groups documents that self-report is subject to over-
reporting adherence (Hommel et al., 2009; Landier et al., 2017) and potential biases (e.g., social
desirability bias, recall bias; Landier et al., 2017; Marlowe & Crowne, 1961). Not surprisingly,
caregivers in this study also reported markedly high rates (i.e., >93% at baseline) of 6-MP
adherence. Because extant literature suggests that actual pediatric ALL maintenance therapy 6-
MP adherence is poor for at least 20% of patients (Bhatia et al., 2014; Hunger & Mullighan,
2015), the markedly high adherence rate reported in our study is likely a result of over-report
rather than an accurate representation of medication-taking behavior.

Unfortunately, elevated baseline adherence rates in our study created a ceiling effect that
limited our ability to assess MI efficacy for improving self-reported 6-MP adherence. Notably,
high self-reported adherence rates are not unique to this study, but rather consistent with the
literature in other pediatric chronic illness populations reporting self-reported adherence rates
that range from 80% to 100% (Hommel et al., 2009; Modi et al., 2013; Farley et al., 2003;
Bender et al., 2000). To decrease potential demand characteristics for caregivers in our study, we
ensured that caregivers were recruited and completed study procedures with study personnel who
were unfamiliar to the caregiver. Nonetheless, inherent expectations in the medical setting (i.e.
expectations for strong adherence) are ubiquitous and likely fueled social desirability bias,
contributing to over-reporting adherence, as it is widespread in the adherence literature.
Consequently, because of the limited utility of relying solely on self-report for assessing 6-MP

adherence, a larger future RCT should employ more reliable and accurate alternatives.
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Literature suggests medication electronic monitoring technology (i.e., Medication Event
Monitoring System (MEMS) SmartCap) can be an asset for assessing pediatric ALL patients’
medication adherence. The MEMS SmartCap is a computerized medication bottle that digitally
tracks and records the date/time the bottle is opened. MEMS SmartCap technology has been used
as a proxy for objectively tracking adherence in various pediatric populations (Ingerski et al.,
2011), including ALL patients receiving maintenance chemotherapy (Rohan et al., 2016).
Compared to using self-report, electronic monitoring more accurately captures data related to
medication ingestion and, therefore, has been described as a “gold standard” method to track
medication adherence (Osterberg & Blaschke, 2005; Riekert & Rand, 2002). Importantly, the
MEMS SmartCap has enabled patients, caregivers, and providers to better assess medication
adherence patterns and personalize interventions to address patient-specific medication-taking
behaviors (Frias et al., 2017).

In a recent study, Landier and colleagues (2017) used the MEMS SmartCap, to
objectively assess pediatric ALL patients’ 6-MP adherence. Specifically, Landier and colleagues
(2017) compared self-report to electronic monitoring of 6-MP intake during maintenance therapy
and found that patients’ self-report consistently overestimated their MEMS SmartCap-assessed
6-MP intake. Consistent with both previous literature and the findings from this dissertation
study, Landier and colleagues (2017) found that most participants (92.6%) self-reported good 6-
MP adherence, compared to 83.7% via electronic monitoring. More importantly, self-report
overestimated electronically monitored 6-MP adherence at least some of the time (i.e., self-
reported 6-MP intake exceeded MEMS records by >1 days in >1 study months) in most patients
(84.4%; Landier et al., 2017). Only about one in 10 participants (12%) was a “perfect reporter”

(i.e., self-report matched MEMS SmartCap records), while one quarter of participants (23.6%)

77



were classified as “over-reporters” (i.e., self-reported days of 6-MP intake exceeded MEMS
SmartCap records by >5 days for at least half the study months). Furthermore, non-adherent
patients were more likely to over-report 6-MP intake (47%) compared with adherent patients
(8%). Specifically, non-adherent patients were 9.4 times more likely to over-report their 6-MP
adherence compared to adherent patients (Landier et al., 2017). Consequently, these findings
point to poor sensitivity, but high specificity, of self-report as a measure of 6-MP adherence.
That is, patients who fail to self-report non-adherence may go unrecognized (i.e., 52.7%
sensitivity), while patients who self-report not adhering to their medication are generally not
taking them (i.e., 95.8% specificity). Therefore, combining self-report with objective medication
intake assessments is crucial for identifying non-adherent patients and ensuring timely
intervention.

Notably, although electronic monitoring (i.e., MEMS SmartCap) has been thought as the
gold standard for objectively measuring adherence, growing literature suggests this method
remains an indirect measure because it only presumes medication consumption but does not
confirm the body’s exposure to the drug. Consequently, when measuring adherence via
electronic monitoring, it might also be beneficial to combine this method with additional
adherence measures (e.g., self-report, 6-MP metabolite profiles; Rohan et al., 2016; Hoppmann
etal., 2017; Landier et al., 2017; Traore et al., 2006).

Evaluation of 6-MP Adherence Using TGN Concentration

Because of the inherent limitations of self-report as a measure of adherence, accurate
assessment of 6-MP adherence in pediatric patients with ALL requires using multiple adherence
measures (Rohan et al., 2016; Hoppmann et al., 2017; Landier et al., 2017; Traore et al., 2006).

Although there is inconsistent evidence supporting the utility of TGN levels as a 6-MP adherence
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indicator, several previous studies have used TGN as a rough indicator of patients’ 6-MP

adherence behaviors (Bhatia et al., 2012). This study included TGN as an outcome variable per
recommendations for multimodal 6-MP adherence assessment; however, TGN-related findings
should be interpreted with caution in light of evidence questioning TGN’s sensitivity to change.

Numerous past studies have examined TGN blood serum levels to evaluate ALL patients’
6-MP adherence; however, evidence varies as to the extent to which this 6-MP metabolite
accurately characterize maintenance chemotherapy adherence (Relling et al., 1999; Chrzanowska
et al., 1999; Harms et al., 2003; Lilleyman & Lennard, 1994; Schmiegelow et al., 1995). Several
factors contribute to TGN concentrations’ high variability and poor sensitivity to 6-MP intake.
These factors include, but are not limited to, the characteristics of the assay used to measure
TGNs, prescribed 6-MP dosage, inherited variability in TPMT and other enzyme’s activity,
drug-drug interactions, absorption process, viruses, allopurinol treatment (Alsous et al., 2017).
Because of the unreliable nature of TGN levels as a 6-MP adherence indicator, TGN’s poor
change sensitivity could account for statistically non-significant findings. Not surprisingly, we
found no change in patients” TGN levels pre-or post-MI and/or the educational control
intervention.

Notably, methodological limitations prevented routine and reliable TGN data collection
for all study participants. We relied on TGN levels that were recorded as standard care during
routine medical clinic visits; however, not all physicians included TGN level assessment in
routine care and slightly under half of patients were missing either a pre-intervention or post-
intervention TGN value (i.e., 38.02% missing baseline TGN and 47.93% missing post-
intervention TGN). Moreover, even if TGN levels had been reliably collected, some recently

published studies have indicated that relying exclusively on TGN levels constitutes an
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incomplete measure of 6-MP metabolite concentrations. In those recent studies, scholars have
begun considering the value of assessing MMPN levels in conjunction with TGN levels to more
comprehensively evaluate 6-MP-related metabolic activity (e.g., Rohan et al., 2016; Traore et al.,
2006). In our study, study design limitations precluded collection of MMPN levels, in addition to
TGN levels. During the development of the larger, grant-funded study, we did not consider the
additive value of assessing MMPN levels. Therefore, we did not obtain IRB approval to collect
MMPN data; however, this is a limitation that can easily be resolved to re-do analyses with 6-
MP metabolic profiles. Because relying on one specific 6-MP adherence measure (e.g., TGN
concentration) is unreliable, it will be important for the future RCT to include multiple adherence
measures (i.e., MEMS Cap, self-report, 6-MP metabolite concentrations) with pediatric ALL
patients.
Lessons Learned about Assessing 6-MP Adherence

In conclusion, current adherence assessment approaches (e.g., self-report, 6-MP
metabolite profiles) pose inherent limitations for accurately measuring 6-MP adherence. The
addition of electronic monitoring to assess 6-MP adherence would have strengthened the study
design. Taken in aggregate, existing literature on 6-MP adherence in pediatric ALL and findings
from this study provide strong evidence for the importance of combining self-report and 6-MP
metabolite evaluation with more objective measures of 6-MP intake (e.g., electronic monitoring).
Moreover, because of the increased risk of relapse associated with poor 6-MP adherence (Bhatia
et al., 2012), retrospectively identifying patients who have failed to take 6-MP as prescribed is
not adequate for decreasing morbidity and mortality. Consequently, Bhatia and colleagues
(2016) have highlighted the need for developing alternative options to identify patients at-risk of

6-MP non-adherence. To this end, researchers in this field have begun to investigate methods,
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mostly data analytic models, for identifying patients at-risk for treatment failure secondary to
poor 6-MP adherence. Exploratory findings from the current dissertation study highlight the
potential for screening patients at-risk for 6-MP non-adherence by assessing medication
adherence barriers and 6-MP knowledge.

EXPLORATORY POST-HOC FINDINGS ABOUT ADHERENCE BARRIERS
PMBS Factor Structure

Because there were no psychometric data supporting PMBS use to specifically assess 6-

MP adherence barriers in a pediatric ALL population, we conducted a PCA to better characterize
the scale. The PCA resulted in a two-factor PMBS scale structure: (1) Disease Frustration Issues,
and (2) Regimen Adaptation Issues. The two PMBS subscales, Regimen Adaptation and Disease
Frustration, are fairly consistent with the original measure’s four-factor structure (Simons and
Blount, 2007). Similarly to this study, Simons and Blount (2007) found most items loaded onto
the Disease Frustration and Regimen Adaptation subscales. The two remaining subscales,
Ingestion Issues and Parent Reminder, only contained three items and one item, respectively. In
my study sample, the three items from the original Ingestion Issues subscale loaded onto either
the Disease Frustration or Regimen Adaptation subscale. The single item on the original Parent
Reminder subscale did not load onto either the Disease Frustration or Regimen Adaptation
subscale and was thus was removed from the scale. Because the two-factor PMBS structure
obtained in this study closely resembles the two primary subscales of the original measure, I
decided to retain the original names of these two subscales (i.e., Disease Frustration Issues,

Regimen Adaptation Issues).
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Pre- to Post-Intervention PMBS Scores Change

Caregivers who received MI reported fewer 6-MP adherence barriers, as measured by
total PMBS score, following the MI intervention compared to caregivers in the education control
group. Further, MI appeared to primarily impact caregivers’ perceived regimen adaptation
barriers (e.g., “My child finds it hard to stick to a fixed medication schedule) rather than disease
frustration issues (e.g., “My child is tired of living with a medical condition”). On face value,
regimen adaptation issues appear to be more behavioral in nature compared to the more emotion-
focused issues encompassed in the Disease Frustration Issues subscale. Because MI is a goal-
oriented psychotherapeutic intervention designed to enhance motivation for and commitment to a
target behavior change (Miller & Rollnick, 2013), it seems fitting that MI would initially target
more behavioral barriers as those in the Regimen Adaptation Issues. This is not to say MI cannot
enhance motivation and commitment to overcome deeper internalized barriers such as disease
frustration; however, the single-dose, brief nature of MI sessions delivered in this study might
not affect immediate changes in internalized disease-related frustration.

Moreover, because 28% of study patients were aged 12 years or older, developmental
factors unique to adolescence may impact our ability to accurately assess change in perceived
barriers when using caregiver self-report, rather than adolescent self-report. This is particularly
true for the PMBS, as items are worded so caregivers are mostly reporting on perceived barriers
for their child, not for themselves (e.g., My child is tired of living with a medical condition).
Specifically, disease frustration issues appear to involve patients’ internalized emotions, as well
as forward and retrospective cognitions about their illness and treatment. It is unknown if
caregiver-perceived disease frustration barriers accurately reflect the internalized processes

experienced by adolescent patients. Literature suggests caregiver and adolescent report of
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emotional and/or internalizing problems often do not correlate, whereas adolescents and their
caregivers seem to agree more on ratings of externalized problems (De Los Reyes, 2011, 2013;
Achenbach, 2006). It is possible caregivers can more accurately report change in regimen
adaptation barriers, as these are more externalized issues (e.g., difficulty sticking to a fixed
medication schedule and/or swallowing pills), compared to more internalized disease frustration
issues (e.g., being tired of living with a medical condition, disliking medication impact on
appearance). Consequently, it is possible that MI efficacy for decreasing Disease Frustration
Issues subscale scores was limited by caregivers’ ability to accurately report changes in their
patients’ internalized experiences (e.g., perception of medication impact on appearance).
Unfortunately, this study’s small adolescent sample size precluded analysis of adolescent
perceived barriers using AMBS data. Consequently, future studies should investigate AMBS
factor structure and potential changes in AMBS total and subscale scores following MI.

In addition to evaluating the intervention effect on pre- to post-intervention PMBS score
change, I explored main and moderation effects of caregiver language and patient age group (i.e.,
>12 years of age, <12 years of age). | included caregiver language in the interaction term because
of my specific interest in the linguistic and cultural MI adaptation. Statistical and empirical
reasons informed my decision to also include patient age group in the interaction term.
Originally, I planned to include patient age group as a covariate; however, when ensuring data
met ANCOVA statistical assumptions, I found patient age group violated the assumption of
homogeneity of regression slopes. The assumption of homogeneity of regression slopes concerns
the relationship between the covariate and the dependent variable and ensures there is no
interaction between the covariate and the intervention. If data violates this assumption, as in the

case of patient age group data, it suggests there might be interaction between the covariate and
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the intervention. Consequently, I included patient age group as an interaction term rather than a
covariate. Empirical reasons also supported the inclusion of patient age group as an interaction
term. Mainly, adolescent patients aged >12 years were also eligible to receive the intervention
themselves. Therefore, there were patient-caregiver dyads that arguably received higher
intervention doses, compared to the caregivers who participated in the study without an
adolescent patient.

Although the interaction ‘intervention group x patient age group x caregiver language’
was not statistically significant, the moderation term had a large effect size. The statistically
nonsignificant trend was for MI to be most efficacious for Spanish-speaking caregivers of
adolescent patients (i.e., aged >12 years; see Figures 3, 4, and 5). Specifically, for Spanish-
speaking caregivers only, caregivers of adolescent patients (i.e., aged >12 years) benefited more
strongly from MI than caregivers of younger patients (i.e., aged <12 years). For English-
speaking caregivers, MI appeared beneficial regardless of patient age. These trends are consistent
with previous research indicating observed MI effect sizes were larger with caregivers of patients
over the age of 12 years and ethnic minority populations (Hettema, Steele, & Miller, 2004).
Although not statistically significant, the moderation term’s large effect size emphasizes group
differences without confounding them with sample size. Specifically, the large effect size
suggests caregivers benefited differently from the intervention, based on their primary language
and patient age group. Post-hoc power analyses confirmed we were underpowered to detect a
statistically significant difference. Consequently, attempting to replicate these findings with a
larger sample size is a worthy research pursuit.

Lessons Learned from Exploratory Post-Hoc Analyses
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The PMBS and AMBS are brief and psychometrically promising scales assessing
caregiver- and adolescent patient-perceived adherence barriers for pediatric ALL patients during
maintenance therapy. These scales may serve as brief screening tools to determine the most
prominent medication adherence barriers for pediatric ALL patients and their caregivers. Further
research is needed to better understand the relationship between perceived medication barriers
and 6-MP adherence.

STUDY LIMITATIONS
Study Design Limitations

As previously discussed, the primary methodological limitation of this study was the lack
of an objective 6-MP adherence measure, such as electronic monitoring, to supplement self-
report. This study used multimodal adherence assessment by evaluating both caregiver self-
report and TGN blood serum levels to measure adherence. However, these two methods may not
provide a sensitive, accurate reflection of patients’ true 6-MP adherence. Therefore, these
measures likely prevented us from finding changes in 6-MP adherence. Additionally, several
other limitations should be considered when interpreting MI efficacy findings and developing
future research. First, there was likely a ceiling effect for assessing MI efficacy because the
overwhelming majority of the sample reported high baseline adherence. One way to mitigate this
limitation in a future RCT would be to utilize more objective measures of adherence (e.g.,
MEMS Cap), which would presumably identify approximately 20% of patients who are not
strongly 6-MP adherent (Bhatia et al., 2014; Hunger & Mullighan, 2015).

Although this study had a repeated-measures design, it consisted of a single follow-up
assessment (i.e., post-intervention). Patients were followed for a relatively short period of time

(M(SD) = 3.93(1.42) months) compared to the lengthy duration (i.e., two to three years) of
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maintenance chemotherapy. Therefore, tracking adherence for a longer time period would
improve future study designs. Additional follow-up assessments would allow documentation of
longitudinal patterns of adherence after MI delivery. Similarly, future studies may evaluate the
relative contributions of a single MI session versus repeated MI sessions over time.

Eligibility criteria allowed any patient receiving maintenance chemotherapy to participate
in the study, without restricting eligibility to a specific period in maintenance therapy (e.g., early
maintenance). Because some patients began the study late in their maintenance treatment, they
completed ALL treatment prior to progressing through all study phases. Thus, these patients had
to end their study participation contributing to the 7.77% study attrition rate. Moreover, it is
possible non-adherent patients who might have benefited the most from participating in this
study might have relapsed early in maintenance, which could perhaps be avoided by delivering
MI early in maintenance therapy. Similarly, some patients might develop a pattern of non-
adherence during maintenance. Strongly reinforced behavior patterns may be difficult to modify
with M1, further supporting potential benefits of delivering MI early in maintenance therapy.

Next, our data collection was limited and/or incomplete in a number of instances. First,
we were limited by the TGN data collected by providers in clinic, which was not available for all
patients participating in the study. Specifically, we did not acquire IRB approval to collect TGN
levels for patients who did not have a TGN order from their physician for clinical purposes.
Consequently, we have missing TGN data for patients who did not already have TGN levels
recorded in the medical chart as part of standard care. Relatedly, we did not have IRB approval
to collect MMPN levels from medical chart reviews with enough time for those data to be

included in this dissertation study.
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Additionally, in retrospect, there were variables that might have added clarity to our
findings. For example, it is unknown if unassessed cultural values (e.g., respect for authority
figures, such as medical providers, acculturation) may have contributed to high rates intervention
participation and acceptability rates. Assessing culture- and acculturation-related constructs
assessment may help clarify if such values impact participation in and/or acceptaility of the MI
intervention. Future RCTs can establish procedures to collect additional data, which would allow
for a larger sample size, increasing statistical power to control for additional covariates.

Study Sample Limitations

For certain statistical analyses, our sample sizes, particularly of adolescent patients and
Spanish-speaking caregivers, were not adequate for achieving statistical power. A priori power
analysis indicated need for 111 caregivers (Nv1 = 74, Neducation = 37); however, the final analytic
sample was 103 caregivers (Ny1 = 66, Ngducation = 37). Post-hoc power analyses further
confirmed we were statistically underpowered to detect intervention group main effect in
primary ANCOVA models. Although we initially randomized 128 participants for the study, we
had 7.77% study attrition rate secondary to multiple factors (e.g., relapse, therapy termination;
see Figure 2 for CONSORT diagram). Thus, the study was limited by lack of adequate statistical
power for efficacy analysis. For example, because of small adolescent and Spanish-speaking
sample sizes, we did not have adequate statistical power to conduct adolescent analyses and/or
include covariates (e.g., socioeconomic status, caregiver education level, perceived medication
adherence barriers) in primary analyses. It is worth noting, the small samples of adolescent
patients and Spanish-speaking caregivers were not due to lack of participation rates from eligible
patients, but rather represented clinic demographics. Nonetheless, this limitation can be resolved

in a future RCT by extending study timeline to enroll more participants.
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Another potential limitation is that the unique study setting (i.e., pediatric oncology clinic
in academic medical setting) may limit generazability of our findings. For example, in pediatric
academic medical settings, families are accustomed to participating in research protocols/studies.
Thus, caregivers’ increased comfort level with research might have increased families’
willingness to participate in our study. Moreover, families know the treatment team well;
therefore, they might have been more likely to agree to research studies conducted in this setting.
However, most pediatric oncology clinics in diverse academic medical settings likely share these
similarities with our research setting.

Psychometric Limitations

Some of our study measures (i.e., AARP, 6-MPAQ, PMBS, AMBS) posed psychometric
limitations in our study. First, poor AARP reliability for Hispanic, English-speaking caregivers
and our small sample size of Hispanic, Spanish-speaking caregivers rendered MI acceptability
analyses exploratory for these groups. Additional psychometric limitations include lack of
previous validation studies for the 6-MP Adherence Questionnaire, developed for this study.
Similarly, the PMBS and AMBS were originally validated with English-speaking pediatric solid
organ transplant patients and their caregivers and these measures lack previous validity data for
English- and Spanish-speaking pediatric ALL patients. Thus, psychometric validation of the
PMBS and AMBS will be an important step to complete prior to the larger future RCT.
Nonetheless, we chose to use these measures because they contain face-valid items for assessing
medication adherence barriers in a variety of chronically ill pediatric populations, including ALL
patients. Relatedly, as a native Spanish speaker, I translated and back-translated measures from
English to Spanish and vice versa. However, the gold standard is for two different individuals to

perform the translation and back-translation procedures.
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Lastly, in relation to the factor analytic procedures with PMBS data, this study sample
size is in the smaller end of acceptability for conducting a PCA (Osborne & Costello, 2004).
Therefore, PCA findings are exploratory. Again, this limitation can be reasonably addressed in a
future, larger RCT. It is worth noting, the PMBS factor structure may differ slightly if evaluated
in a larger pediatric ALL sample.

Intervention Limitations

Limitations regarding MI training, delivery, and evaluation may also limit
generalizability of our findings. Although MI itself is not a resource-intensive intervention, it
requires a significant up-front investment in training. The ability of our interventionists to deliver
MI with high fidelity, as a stand-alone intervention, resulted from rigorous, resource-intensive
training. Interventionists received >20 hours of advanced MI training from an expert-level
trained MI instructor and practitioner. Training for this study consisted of didactic instruction,
guided MI observation, micro-skills practice with live feedback, as well as recorded mock-MI
sessions with MITI 4.2.1 coding sheet review. Such rigorous MI training and intervention
fidelity might be difficult to replicate in other institutions if the appropriate resources (e.g.,
expert-level trained MI instructor) are not readily available.

With regard to MI delivery, a minority of sessions lasted for approximately 15 minutes,
with a few sessions interrupted even before then as a result of need to accommodate patient care.
We expected MI sessions to be brief, with the goal of not disrupting ambulatory care. However,
our goal was to deliver MI for at least 15 minutes because there is limited evidence for MI
effectiveness when delivered in increments shorter than 15 minutes. Small (<15 minutes), single
doses of MI may have limited intervention effectiveness. Therefore, future RCTs should develop

procedures to find a balance between the need to deliver a strong-enough dose of MI and the
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need to accommodate the intervention into a busy and fast-paced ambulatory clinic schedule.

Additionally, intervention fidelity ratings were limited by the lack of multiple trained
MITI 4.2.1 coders at the study’s institution. Although we had two bilingual trained coders in
addition to the MI trainer in this study, coders were unable to double-code MI sessions because
of time constraints. Double-coding sessions would have allowed for inter-rater reliability ratings
of intervention fidelity statistics. However, this limitation can easily be addressed in the future.
Lastly, our thematic analysis of MI session content was limited by the lack of rigorous
qualitative methodology. Relatedly, the CAMI manipulation check would benefit from
refinement and validation to enhance evaluation of (a) social contextual stressors related to
minority status and (b) culture-specific values. Future studies should follow a sound
methodological framework supporting qualitative data collection and analyses.

STUDY STRENGTHS

Despite methodological limitations and opportunities for future research, this study has
numerous strengths supporting its contributions to the literature. First, to the best of our
knowledge, the current study is the first to evaluate the feasibility of delivering and the
acceptability of brief, English- and Spanish-MI delivered to caregivers of pediatric ALL patients
during routine maintenance-phase ambulatory care. This study’s primary contribution was
establishing the feasibility of universally delivered, brief MI in an outpatient pediatric oncology
setting, as well as demonstrating high intervention acceptability ratings, even among ethnically
diverse, non-English-speaking caregivers. An important strength of this feasibility, acceptability,
and preliminary efficacy trial was its design, which included participant randomization and an

education control group.
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Moreover, this is the first study to use the CAMI framework to inform MI delivery with
English- and Spanish-speaking caregivers of pediatric patients. The inclusion of ethnically and
linguistically diverse participants makes the study sample representative of the patient population
seeking treatment at our specific pediatric oncology clinic. Although the current study focused
on ethnicity (i.e., Hispanic, Non-Hispanic) and language (i.e., English, Spanish) as parameters
for establishing caregiver cultural groups within the study sample, there are other cultural
diversity variables (e.g., SES, rural vs. urban) that are likely important to consider when
promoting medication adherence. Fortunately, utilizing the CAMI framework appears to be a
promising and effective way to ensure Ml is tailored to the specific needs of culturally diverse
patients. Furthermore, because MI interventionists followed the CAMI-informed approach with
all participants, sessions had the potential to address other diversity parameters (for example,
those related to low-SES) during sessions.

An important goal of MI interventionists in this study was delivering MI with high
fidelity. Thus, a key study strength is that culturally informed brief MI upheld treatment fidelity
and retained the core mechanisms of action (i.e., increasing patient change talk, softening patient
sustain talk) and spirits (i.e., collaboration, acceptance, compassion, and evocation) of MI. These
findings have the potential to inform future studies evaluating MI with culturally diverse
populations, such as Hispanic, Spanish-speaking patients and/or caregivers. Particularly, the
training and intervention fidelity assessment model we followed seems appropriate for bilingual
MI interventionists.

Importantly, current mental health services, particularly in the hospital setting, tend to
depend on scarce psychology providers (cite). MI sessions in this study were conducted by

interventionists with diverse clinical backgrounds (i.e., one Clinical Psychology doctoral student,
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two Master’s-level research assistants, and one medical resident), which could improve patients’
access to needed mental health intervention in future clinical and research applications.
Consistent with previous studies (e.g., Victor et al., 2018), MI delivery by diverse
interventionists suggests a variety of pediatric providers can be trained on and deliver MI with
pediatric ALL patients. Training a variety of pediatric providers to deliver MI can increase
access to services during routine medical appointments for patients and their caregivers.

Additional study strengths include its repeated-measures design. We were able to recruit,
intervene with, and follow-up participants in clinic throughout multiple clinic visits. The ability
to implement this repeated-measures design speaks to the feasibility of assessing and/or
intervening with patients and caregivers at multiple time-points throughout treatment, allowing
longitudinal follow-up of 6-MP adherence patterns. Additionally, the 6-MP Adherence
Questionnaire developed for the purpose of this study may be a helpful tool to evaluate 6-MP-
related knowledge (e.g., purpose, dose, administration schedule) among caregivers of ALL
patients during maintenance chemotherapy.

Finally, an important strength of this study is the clinical relevance of its findings. For
example, data gathered as part of this study elucidated variability in caregivers’ 6-MP knowledge
and understanding of medication dosing schedules. These findings highlight opportunities for
education initiatives with pediatric ALL patients and caregivers. M1 delivery feasibility during
routine medical appointments suggests providers may be able to also deliver brief education
initiatives targeting 6-MP knowledge to supplement adherence-enhancing interventions, such as
MI. Consequently, findings from this study highlight an opportunity for quality improvement in

outpatient oncology clinics.
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RECOMMENDATIONS FOR FUTURE RESEARCH

Lessons learned from the current study highlight multiple opportunities to continue
advancing MI research with culturally diverse, pediatric ALL patients and their caregivers.
Future research recommendations are below:

Study Design Recommendations for Future RCT

An RCT, with an adequate sample size to achieve acceptable statistical power, is required
for determining MI efficacy in improving oral chemotherapy adherence. It will be important for
this RCT to investigate MI’s impact on longitudinal 6-MP adherence patterns using electronic
monitoring (e.g., MEMS SmartCap), which is considered the gold standard for measuring
medication adherence. Additionally, the MEMS SmartCap should be supplemented with
additional adherence measures (e.g., parent, patient, and/or provider self-report; TGN and
MMPN metabolite profiles), in line with recommendations to use multiple measures of 6-MP
adherence (Rohan et al., 2016; Hoppmann et al., 2017; Landier et al., 2017; Traore et al., 2006).
With regard to TGN and MMPN data, metabolite concentration means do not represent the best
parameter to use, rather analyses should measure change in metabolite profile (i.e., from the low
TGN-low MMPN profile to either high the TGN-low MMPN or the low TGN-high MMPN
profiles).

Additionally, measurement of red cell 6-MP metabolite levels (i.e., TGN, MMPN) should
attempt to control for a variety of factors that can affect how the body metabolizes 6-MP (e.g.,
TPMT activity, allopurinol treatment; Relling et al., 2011) and thus may impact patients’
membership in metabolite profile groups (i.e., Rohan et al., 2016; Traore et al., 2006). Using
multiple methods of measuring adherence would not only improve research endeavors, but could

inform clinical care and identification of patients in need of targeted adherence interventions.
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As part of the larger, grant-funded study that served as a parent study for this dissertation,
we collected data on caregivers’ and patients’ 6-MP knowledge and perceived medication
adherence barriers. Self-reported medication adherence barriers and 6-MP knowledge may be
valuable data for clarifying factors that may impact 6-MP adherence. Thus, future studies should
evaluate the validity and clinical significance of using these variables (i.e., self-reported
medication adherence barriers and 6-MP knowledge) to identify patients at-risk of poor 6-MP
adherence. Screening at-risk patients can shed light on those who might benefit from targeted
interventions. Additionally, information about perceived medication adherence barriers and/or 6-
MP knowledge can serve as complementary data to inform MI sessions, potentially increasing
their efficacy.

Important methodological recommendations include psychometric validation of the
PMBS and AMBS with English- and Spanish-speaking pediatric ALL patients and their
caregivers. This will be will be a crucial step to complete prior to the larger future RCT.
Similarly, MA6-MP refinement and validation will be important for improving 6-MP knowledge
and adherence assessment. Moreover, all measures should be translated and back-translated by
two different individuals.

Other future study recommendations include evaluating whether intervening during a
specific time point in ALL treatment (e.g., induction, consolidation, early maintenance) has an
effect on MI efficacy to improve adherence patterns. Additionally, future studies may consider
including patients who have relapsed during maintenance phase chemotherapy. Presumably, 6-
MP non-adherence may represent one of many factors contributing to relapse among some of
these patients. In those cases, these patients would likely benefit from targeted adherence

promotion interventions. It will be important for future studies to not only determine the optimal
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time point to intervene, but also the most effective dose of MI (e.g., one 60-minute session vs.
multiple, brief 15-minute sessions) for different patients (e.g., patients in induction vs. patients
who have relapsed). Furthermore, future studies can expand MI session focus beyond promoting
6-MP adherence to enhancing adherence to other medications routinely prescribed throughout
ALL treatment (e.g., steroids). Because of the lengthy nature of maintenance chemotherapy,
future studies should track adherence patterns for a longer time period, beyond the two time
points included in this study.
Recommendations for Expanding MI Targets in Pediatric ALL

Future studies should examine the relationship between perceived medication barriers
and 6-MP adherence behavior with the goal of elucidating barriers that can be targeted with MI.
Moreover, exploring how barriers might differ among cultural groups will be important to better
target these barriers with culturally-informed MI. This recommendation stems from our findings
suggesting caregivers from different cultural groups may perceive different factors (i.e., numbers
of pills prescribed, forgetting to take the medication, sticking to a fixed medication schedule) as
barriers to supporting their child’s 6-MP adherence. Additionally, future research should
evaluate MI targeting behavior change to overcome specific medication adherence barriers.
Targeted MI sessions may explore and intervene on barriers (e.g., social contextual stressors
related to minority status) specifically endorsed by different cultural groups, if also relevant for
the individual patient and/or caregiver. Future research should also investigate whether targeting
specific barriers to adherence (e.g., “My child is tired of taking medicine”) may help reduce risk
of non-adherence among ALL patients. In addition to further evaluating 6-MP adherence
barriers, future studies should evaluate the impact of 6-MP knowledge on adherence. Findings

from this study suggest that roughly a fifth of caregivers lack accurate 6-MP knowledge (i.e., no
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knowledge reported on MA6-MP questionnaire); however, it is unknown how 6-MP knowledge
may impact caregiver medication administration and/or adherence among patients.
Qualitative Analyses Recommendations

Furthermore, future studies should consider using qualitative and/or mixed methods study
design to evaluate MI session content. Although the current study coded CAMI-informed themes
for at least 30% of sessions, rigorous qualitative analyses of these themes were outside the scope
of this study. Nonetheless, it is worth noting that, anecdotally, MI sessions with Spanish-
speaking, Hispanic caregivers highlighted numerous experiences (e.g., perceived discrimination
in the medical setting, language barriers, intergenerational cultural differences) that may pose
unique adherence challenges for pediatric oncology patients. Qualitative findings have the
potential to inform future cultural adaptations of MI while retaining the core mechanisms of
action (e.g., increasing patient change talk, softening patient sustain talk) and spirits (i.e.,
collaboration, acceptance, compassion, evocation) of MI.

In addition to future qualitative analyses of MI content, future studies should add to this
study’s MI acceptability findings by qualitatively evaluating caregivers’ perceptions of MI. For
example, future studies might consider adding open-ended, follow-up questions to the AARP or
conduct qualitative study exit interviews with researchers. Capitalizing on qualitative and/or
mixed methods approaches may enhance our understanding of caregivers’ MI acceptability
perceptions.

Cultural Considerations for Future Studies

Future studies may also explore whether discussion of cultural considerations during MI

sessions significantly impacts efficacy in improving oral chemotherapy adherence. Additionally,

previous studies with children and their caregivers suggest MI seems to be most effective when
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the cultural background of the practitioner matches the family (Gayes & Steele, 2014). Hence,
ethnic-match between patient and MI interventionist may impact MI efficacy. Future studies
should investigate the role of ethnic and cultural background match in MI effectiveness in the
context of pediatric ALL treatment. Moreover, although this study included interventionist-
participant ethnic matching for Hispanic, Spanish-speaking caregivers, the future RCT should
expand ethnic matching to Hispanic participants even when they chose to receive MI in English.

Future studies should continue to prioritize inclusion of diverse samples and expand
beyond English- and Spanish-speaking participants to evaluate MI in other languages. When
conducting research with diverse samples, it will be crucial to consider appropriate study
measures to best support data collection. For example, future studies might consider offering
measures in both English and Spanish, as many Hispanic caregivers in our sample were bilingual
and likely had different language proficiency skills in reading versus speaking. Although this
study had measures available in both languages, we presented caregivers with either an English
or Spanish questionnaire packet after they had stated their preferred language. This approach
may have been problematic for caregivers with varying proficiency in reading and spoken
language skills, which might explain poor AARP reliability in Hispanic, English-speaking
caregivers.

Researchers should also consider including additional diversity variables, such as
socioeconomic status (SES). Extensive evidence indicates ethnic differences in morbidity and
mortality across various chronic health issues are tied to socioeconomic factors (e.g., limited
education access, scarce monetary resources, lack of medical insurance; Crimmins, Hayward, &

Seeman, 2004; Hayward et al., 2000). The disadvantaged socioeconomic status commons to
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ethnic minorities contributes to medication adherence barriers such as low health literacy and
lack of adherence-promoting resources (e.g., pill boxes).

In addition to assessing MI efficacy with ethnically and socioeconomically diverse
samples, future studies might consider evaluating diverse methods of MI delivery. For example,
using telehealth technology and/or phone calls may increase access to services. Additionally,
research suggests non-mental health pediatric providers (e.g., physicians, nurses) can effectively
acquire MI knowledge and skills with adequate training (Victor et al., 2018). Our study utilized
diverse MI interventionists, including one doctoral clinical psychology student, one medical
resident, and two Master’s level clinicians. Future research should aim to replicate this approach,
and potentially expand training to other pediatric providers (e.g., nurses, child life specialists,
physicians). Employing diverse MI interventionists would allow evaluating MI efficacy to
improve 6-MP adherence when delivered by a variety of pediatric providers. Future studies
should also attempt to replicate MI feasibility and acceptability findings with caregivers of
children with a variety of chronic health conditions, adding to the broader pediatric health
literature. Finally, this study compared MI to an education control so researchers should expand
the literature by comparing MI to other interventions (e.g., cognitive-behavioral therapy,
acceptance and commitment therapy, problem-solving therapy) in the context of pediatric
chronic health.

IMPLICATIONS FOR CLINICAL PRACTICE

By demonstrating MI feasibility during routine ambulatory care, study findings support
implementing universal adherence intervention for pediatric ALL patients in maintenance
therapy. Moreover, because adequate 6-MP adherence during maintenance ALL therapy is

crucial for sustaining durable remission, the cost of not intervening with non-adherent patients is
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high. Therefore, there is a need to develop an integrated, tiered system of universal non-
adherence prevention services and targeted adherence interventions. Fortunately, MI lends itself
well for this sort of intervention delivery approach.

Broadly, clinical interventions, such as those to improve medication adherence, can be
classified as (1) universal, (2) targeted, or (3) indicated treatment, based on their aim and target
patient population (Moore, 2008). Each service level differs in their aim and target population:
(1) universal interventions focus on the whole patient population to prevent the development of a
specific problem (e.g., non-adherence); (2) targeted interventions for at-risk patients can reduce
problem incidence (e.g., non-adherence); and (3) treatment services target individuals with an
established problem (e.g., non-adherence) to minimize the condition’s negative impact.
Although there is empirical evidence supporting the efficacy of each distinct level of service
(i.e., universal, targeted, and treatment), each individual approach has its unique strengths and
weaknesses (for a review of each service approach refer to Moore, 2008).

Our current healthcare system prioritizes treatment-oriented interventions (Prilleltensky
& Nelson, 2000; Moore, 2008). Therefore, services are unable to respond to patients’ emerging
needs and problems, missing opportunities to reduce the number of children and families needing
intensive interventions (Tolan & Dodge, 2005). Moreover, these distinct levels of intervention
(i.e., universal, targeted, or treatment) can lead to inequities in patterns of service use, as many
patients are unable to access the treatment-oriented interventions prioritized by the system (Sayal
2006). By the time a problem (e.g., non-adherence) is so serious that it warrants a treatment
intervention, it becomes more difficult and costly to remediate. Thus, Moore (2008) proposes
strengthening universal services by developing an efficient tiered system of universal and

targeted services that would decrease over-reliance on targeted and/or treatment services.
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MI is an evidence-based, inexpensive, not resource-intensive intervention that can be
flexibly delivered within the universal prevention approach proposed by Moore (2008). Our
current feasibility findings support MI delivery as a universal strategy to promote 6-MP
adherence among pediatric ALL patients and their caregivers. Universally delivering MI can
help reduce inequities in patterns of service use commonly seen when there is over-reliance on a
single level of service (e.g., targeted intervention). In the context of pediatric ALL treatment, the
need to invest in universal non-adherence prevention interventions is supported by three
important factors: (1) high rates of 6-MP adherence, (2) challenges identifying non-adherent
patients, and (3) costly consequences of non-adherence that result in increased morbidity and
mortality. From a practical standpoint, to support this universal prevention approach, there needs
to be an integrated tiered system of universal, targeted, and treatment services (Moore, 2008).
MI lends itself well to this service delivery approach as there’s evidence supporting MI efficacy
when delivered in a variety of doses, from a single 15-minute session to multiple sessions
varying in length (e.g., ranging from 15- to 60-minutes).

Moreover, the ability of universal services to address needs of the entire population of
ALL patients will depend on two important factors: (1) training appropriate providers (e.g.,
nurses), and (2) integrating inclusive practices and strategies (Moore, 2008). Utilizing MI can
address these two factors. First, to address the training needs of primary care providers, research
suggests healthcare professionals with diverse expertise can gain valuable MI knowledge,
confidence and desire to use MI through adequate training (Victor et al., 2018). Similarly,
because MI follows a patient-centered approach, it addresses the need to use inclusive practices
and strategies. Inclusive practices and strategies are crucial for engaging and retaining the most

vulnerable families such as ethnically diverse, non-English-speaking families. Particularly, the
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spirits of MI (i.e., collaboration, acceptance, compassion, evocation) inherently promote these
practices. Moreover, CAMI-informed sessions can further address the specific need culturally
diverse patients.
CONCLUSIONS

In conclusion, study findings provide strong feasibility and acceptability evidence for
brief, culturally-informed MI to support 6-MP adherence in pediatric ALL patients receiving
maintenance chemotherapy. This dissertation study meaningfully contributes to the literature on
the use of MI with pediatric health populations, as well as the literature on adherence in pediatric
oncology. Study findings have the potential to inform future research on MI efficacy to improve
oral chemotherapy adherence. This is a worthwhile research endeavor because interventions that

enhance 6-MP adherence during ALL maintenance treatment have the potential to save lives.
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Table 1.
Sample demographic and frequency statistics.

Sample Cultural Groups Intervention Groups
NHES HES HSS MI Education
N=63 N=30 N=28 N=66 N=37
Caregivers
Age
M(SD) 36.66(8.02) 37.35(7.68) 34.30(8.89) 37.33(7.73) 36.47(7.81) 37.02(8.60)
Range 21-60 21-60 23-58 21-52 21-60 22-58
Type (%)
Mother 80.7 78.7 80.0 85.2 81.8 78.6
Father 15.1 16.4 133 14.8 14.3 16.7
Grandparent 4.2 4.9 6.7 - 3.9 4.8
Race (%)
White 83.4 68.3 100 100 82.3 85.7
Black/African American 11.6 22.2 - - 13.9 7.1
Asian 5.0 9.5 - - 3.8 7.1
Ethnicity (%)
Non-Hispanic 52.9 100 - - 53.2 52.4
Hispanic 471 - 100 100 46.8 47.6
Language (%)
English 76.9 100 100 - 79.7 71.4
Spanish 23.1 - - 100 20.3 28.6
Education (%)
No high school diploma 17.4 4.8 13.3 48.1 15.2 21.4
High school graduate 33.1 23.8 533 333 342 31.0
Associate or some college 19.0 20.6 20.0 14.8 22.8 11.9
Bachelor’s degree 24.0 38.1 13.3 3.7 19.0 333
Graduate degree 6.6 12.7 - - 8.9 2.5
Employment (%)
Part- or full-time job 45.2 54.2 42.9 29.6 44.7 46.2
Full-time caregiver 54.8 45.8 57.1 70.4 55.3 53.8
Relationship Status (%)
Partner/Spouse 74.2 84.1 46.7 80.8 73.4 75.6

Single 25.8 15.9 53.3 19.2 26.6 24.4



Table 1. (continued)

Sample Cultural Groups Intervention Groups
NHES HES HSS MI Education
Adults in the home
M(SD) 2.01(.70) 1.94(.44) 1.90(.80) 2.30(.99) 1.97(.68) 2.07(.75)
Range 1-5 1-3 1-4 1-5 1-5 1-4
Children in the home
M(SD) 2.55(1.17) 2.52(1.10) 2.12(.97) 3.13(1.36) 2.58(1.12)  2.51(1.28)
Range 1-7 1-7 1-4 1-6 1-7 1-6
Household Income® (%)
20™ percentile 28.3 12.7 42.9 52.4 27.8 29.3
40™ percentile 22.1 19.0 21.4 333 19.4 26.8
Median 4.4 4.8 3.6 4.8 4.2 4.9
60™ percentile 6.2 6.3 7.1 4.8 8.3 2.4
80™ percentile 38.9 57.1 25.0 4.8 40.3 36.6
Mental Health Services (%)
No past history 67.9 62.1 67.9 80.0 70.7 62.2
Positive past experience 29.5 34.5 28.6 20.0 26.7 35.1
Negative past experience 2.7 34 3.6 - 2.7 2.7
Patients"
Age (years)
M(SD) 7.55(4.80) 7.55(4.92) 6.33(4.04) 8.67(5.07) 7.57(4.86) 7.52(4.74)
Range .9-24 .9-24 2-16 2-18 .9-24 2-17
Sex (%)
Female 33.9 38.1 30.0 29.6 41.8 19.0
Male 66.1 61.9 70.0 70.4 58.2 81.0
ALL Risk Category (%)
Standard Risk 50.9 51.7 63.3 37.0 54.1 452
High/Very High Risk 49.1 48.3 36.7 63.0 459 54.8
Insurance (%)
Medicaid 54.2 39.7 50.0 923 54.4 53.7
Private 45.8 60.3 50.0 7.7 45.6 46.3

Note. NHES = Non-Hispanic, English-speaking; HES = Hispanic, English-speaking; HSS = Hispanic, Spanish-speaking; MI =

Motivational Interviewing. Patients represent full patient sample referenced in caregiver analyses.

"Household income percentiles calculated statistics for the Dallas-Fort Worth area (U.S. Census Bureau, 2016).
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Table 2.
Administration of self-report measures.

Study Time Point

Demographics Questionnaire

Mental Health Experiences Questionnaire
Medication Adherence to 6-Mercaptopurine
Parent and Adolescent Medication Barriers Scale®

Pre-intervention baseline

Intervention Abbreviated Acceptability Rating Profile”

Medication Adherence to 6-Mercaptopurine

Post-i ion follow- L i
st-intervention follow-up Parent and Adolescent Medication Barriers Scale®

“Simons & Blount (2007)
®Tarnowski & Simonian (1992)
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Table 3.
Correlations among demographic variables and measure indices for the Motivational Interviewing and education control groups.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. Caregiver type' - 50" 04 13 38 -53" 26 39 .14 .07 .15 30 -17 .08 -11 25 .04 36 -34
2. Caregiver age 15 - 06 20 -06 -30 -23 20 .67 .02 377 13 -27 -16 24 .16 20 51V -11
3. Caregiver ethnicity’ 03 14 - -5 35 -08 -27 55 -06 27 .10 .18 -22 -47 -11 -20 -21 -16 .31
4. Caregiver language’ 13 -03 -54 - 59" 17 22 56 32" -10 26 -34 -02 .17 20 36 .18 .10 -.14
5. Caregiver education* 21 35 64 46" - -05 -07 63 -26 .00 -05 53 21 .09 -65 -36 .05 .11 -12
6. Caregiver employment’ -40" .03 -22 21 -24 - -21 26 -19 -34 04 -31 .01 -19 -25 -15 .13 -21 22
7. Caregiver relationship’  -.08 -.19 -24" -02 -38° -12 — 44 -09 -04 27 -09 36 33 32 -12 -01 .06 -.16
8. Household income* 28 277 45% 43" 57 34 55— 219 -02 .12 .60 -14 -15 -55' -34 -20 -.10 .05
9. Patient age -04 339 06 05 03 -03 26 -08 - .11 .15 -12 -0l -01 23 .16 .09 497 .13
10. Patient sex" -04 -14 -23 11 ~-11 .06 .10 -19 .13 - 32" -04 -0l -33 28 .06 -06 .09 .53
11. ALL risk group* 00 26 05 .11 .15 .06 -23 26 14 07 - 28 -0l -08 .05 .00 -05 -05 -29
12. Insurance’ 15 09 32 -41 48 -28 -22 68 -13 -18 05 - -19 .08 -52' -37 -07 .11 -20
13. Baseline 6-MP missed8 .17 -.17 -19 -08 -13 .16 -09 -13 -07 .15 -16 .00 — .14 -18 -12 -05 .04 .07
14. Follow-up 6-MP missed -.15 .05 -14 .14 -03 25 .12 -32° 09 .18 .11 =-31" -07 — -07 -36 -03 .13 -13
15. Baseline TGN -11 .13 -0l -05 -07 .10 -04 -02 22 .10 -17 -18 -06 -07 - .50 33 38 .15
16. Follow-up TGN 06 .08 .19 -24 .16 -08 -13 .05 .07 .06 -13 -14 -02 .01 .83 - 41 37 .14
17. Baseline PMBS -06 .03 -08 23 -11 .17 .09 -03 28 -04 .12 -15 .02 .12 .00 -24 — 773 -15
18. Follow-up PMBS 09 .12 -01 .15 .03 .00 -07 .07 .11 -19 -01 -05 -21 .02 20 .11 .59 —  -02
19. AARP A1 13 13 -28 -02 -04 .16 -05 .05 -20 -10 .12 .01 -31" 14 07 13 -02 —

Note. Correlations for the education control group are in shaded area. * p <.05, ¢ p < .01, correlations p <.001 in bold. Pearson correlation coefficient () used
for all continuous variables and associations between continuous and dichotomous variables. Spearman’s Rho (p) non-parametric correlations used for ordinal
level and ranked variables. Cramér's V (¢) non-parametric correlations calculated between ordinal and dichotomous variables. Phi (@) coefficient used for
associations between two dichotomous variables. 6-MP = 6-Mercaptopurine; TGN = thioguanine nucleotides; PMBS = Parent Medication Barriers Scale
(Simons & Blount, 2007); AARP = Abbreviated Acceptability Rating Profile (Tarnowski & Simonian, 1992).

tIndicates dichotomous variables.

tIndicates ordinal level and ranked variables.

§Baseline and follow-up 6-MP non-adherence based on number of doses missed over the previous seven days.



Table 4.
Descriptive statistics and frequencies for outcome measures.

Scale Sample Cultural Groups Intervention Groups
NHES HES HSS MI Education
N=63 N=30 N=28 N=66 N=37

Baseline TGN*

M 385.88 372.26 389.11 400.00 350.20 453.12

SD 207.26 211.57 218.25 180.41 215.29 175.96

Range 53-1203 53-1203 101-944 61-762 53-1203 210-944
Follow-up TGN

M 386.35 393.35 356.60 386.50 356.16 451.25

SD 244.67 230.24 249.04 313.63 226.62 274.44

Range 37-1172 106-1035 37-816 86-1172 86-1035 37-1172
Baseline caregiver-reported adherence” 93.34% 98.32% 84.60% 90.51% 95.72% 88.67%
Follow-up caregiver-reported adherence” 84.88% 95.45% 75.00% 72.22% 85.96% 82.76%
AARP¢

M(SD) 38.81(5.70) 39.78(5.28) 38.93(4.85) 36.17(6.93) 38.49(5.74)  39.37(5.67)

Median 38.89 39.20 39.40 35.83 38.91 38.86

Range 14-48 28-48 25-47 14-46 14-48 25-48
Baseline Total PMBS"

M(SD) 4.21(2.88) 3.69(2.45) 4.30(2.91) 5.00(3.22) 3.90(2.56) 4.80(3.38)

Range 0-13 0-9 0-13 0-11 0-11 0-13

Non-adherence risk 84.0% 79.0% 93.3% 84.6% 82.1% 87.8%
Follow-up Total PMBS*

M(SD) 4.13(2.69) 3.76(2.04) 4.25(3.42) 4.55(2.80) 3.74(2.52) 4.85(2.90)

Range 0-12 0-9 0-12 1-11 0-11 0-12

Non-adherence risk 85.1% 85.7% 75.0% 95.0% 80.3% 93.9%
Baseline PMBS Regimen Adaptation

M(SD) 1.29(1.73) 1.00(1.37) 1.13(1.55) 1.88(2.08) 1.04(1.36) 1.76(2.21)

Range 0-8 0-5 0-6 0-7 0-6 0-8
Follow-up PMBS Regimen Adaptation

M(SD) 1.15(1.57) 0.78(0.98) 1.21(1.61) 1.65(1.84) 0.95(1.27) 1.52(1.99)

Range 0-8 0-3 0-6 0-5 0-5 0-8
Baseline PMBS Disease Frustration

M(SD) 2.09(1.57) 1.94(1.60) 2.20(1.49) 2.31(1.64) 2.06(1.66) 2.15(1.41)

Range 0-6 0-6 0-5 0-5 0-6 0-5
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Table 4. (continued)

Scale Sample Cultural Groups Intervention Groups
NHES HES HSS MI Education
Follow-up PMBS Disease Frustration
M(SD) 2.20(1.63) 2.29(1.53) 2.13(1.90) 2.05(1.64) 2.07(1.67) 2.45(1.54)
Range 0-6 0-6 0-6 0-5 0-6 0-6

Note. Sample refers to study caregiver sample. NHES = Non-Hispanic, English-speaking; HES = Hispanic, English-speaking; HSS = Hispanic,
Spanish-speaking; MI = Motivational Interviewing.

*TGN = thioguanine nucleotides; measured in pmol/8 x10® erythrocytes, interpretation: TGN erythrocyte values <343 pmol/8x10® suggest 6-MP
concentrations <75™ percentile and may indicate 6-MP non-adherence (Traore et al., 2006).

®Adherence = missing zero 6-MP doses over the past seven days.

‘AARP = Abbreviated Acceptability Rating Profile (Tarnowski & Simonian, 1992); interpretation: score > 30 = acceptable intervention. AARP
data by cultural groups include all caregivers, regardless of intervention group assignment. Therefore, scores differ from those reported in the
Results section, which describe AARP data for the MI group only.

YPMBS = Parent Medication Barriers Scale (Simons & Blount, 2007); total PMBS score includes both Regimen Adaptation and Disease
Frustration subscale scores; interpretation: > 2 barriers indicate non-adherence risk.
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Table 5.
Analysis of covariance predicting intervention effect on post-intervention number of 6-MP doses missed over the past seven days.

Group Difference”

LSM(SE)  95%CI LSM (SE) _ 95% CI F » 7y d Rugi’

Corrected Model .14 .97 .01 -.05
Intervention 13(.13) [-.23, .26] .01 92 .00 .03

MI 18(.07) [.03,.33]

Education 17(.10) [-.03, .37]
Caregiver language -.08(.13) [-.33,.17] 40 .53 .01 .19

English .14(.05) [.03, .24]

Spanish 21(.11) [-.01, .44]
Intervention x Caregiver language .01 .94 .00

MI, English .14(.06) [.02, .26]

MI, Spanish 23(.14) [-.04, .49]

Education, English .13(.09) [-.04, .31]

Education, Spanish 20(.18) [-.16, .56]

Note. 171,2= partial eta squared; d = Cohen’s d, interpretation: .2 (small), .5 (medium), .8 (large); Radj2= adjusted R squared; covariate was baseline
number of 6-MP doses missed over the past seven days.

*Group differences calculated by subtracting MI LSM minus Education LSM and English LSM minus Spanish LSM
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Table 6.
Analysis of covariance predicting intervention effect on post-intervention patient TGN blood serum level.

Group Difference”

LSM(SE)  95%CI LSM (SE) _ 95% CI F » 7y d Rugi’
Corrected Model 15.74 <.001 .59 .56
. 102.95 [-39.17,
Intervention (70.47) 245.07] 2.13 15 .05 45
MI 417.54 [320.56,
(48.01) 514.53]
. 314.59 [218.74,
Education (47.53)  410.45]
Caregiver language (222 (1)) [1_698 7797]’ 37 .54 01 25
. 385.82 [331.28,
English (27.05) 440.37]
Spanish 346.31 [227.97,
P (58.68) 464.66]
Intervention x Caregiver language 1.01 .32 .02
. 403.07 [346.28,
MI, English (28.16)  459.87]
ML Spanish 432.01 [247.94,

(91.28) 616.09]
368.57 [274.98,
(46.41) 462.16]
260.61 [95.76,
(81.74) 425.45]

Education, English

Education, Spanish

Note. 171,2= partial eta squared; d = Cohen’s d, interpretation: .2 (small), .5 (medium), .8 (large); Radj2= adjusted R squared; covariate was baseline
patient TGN blood serum level; TGN blood serum levels measured in pmol/8 x10° erythrocytes, interpretation: TGN erythrocyte values <343
pmol/8x10° suggest 6-MP concentrations below the 75™ percentile and may indicate 6-MP non-adherence (Traore et al., 2006).

*Group differences calculated by subtracting MI LSM minus Education LSM and English LSM minus Spanish LSM
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Table 7.

Frequencies (%) for caregiver-reported medication adherence barriers per Parent Medication Barriers Scale (PMBS).

PMBS Items Sample® Cultural Groups® Intervention Groups®
NHES HES HSS MI Education
N=63 N=30 N=28 N=66 N=37
15.3 13.1 16.7 15.4 13.0 19.5
1. My child has a hard time swallowing the medicine.
2. My child has too many pills to take. 21.4 14.8%* 23.1 48.0%* 21.1 22.0
3. My child does not like how the medicine tastes. 56.0° 48.3 69.0 61.5 56.6 55.0
4. My child feels that it gets in the way of his/her activities. 16.4 9.8 20.7 28.0 17.1 15.0
5. My child is forgetful and doesn’t remember to take his/her 18.1 11.7% 13.3 36.0%* 13.3 26.8
medication every time.
6. My child is not very organized about when and how he/she takes 14.7 8.3 13.3 28.0 10.7 22.0
his/her medication.
7. My child does not want other people to notice him/her taking the 10.3 4.9 16.7 12.0 10.5 9.8
medicine.
8. My child is very busy with other things that get in the way of 16.2 13.1 16.7 20.0 11.8 24.4
taking the medication.
9. My child sometimes feels sick and can’t take the medicine. 21.0 19.4 26.7 15.4 16.7 29.3
10. My child finds it hard to stick to a fixed medication schedule. 6.8 1.6* 6.9 15.4% 3.9 12.2
11. My child doesn’t like what the medicine does to his/her 21.8 19.4 20.0 26.9 21.8 22.0
appearance.
12. My child is tired of living with a medical condition. 49.6% 54.1 50.0 40.0 48.1 52.5
13. I am not always there to remind my child to take his/her 17.1 19.7 10.3 15.4 15.8 19.5
medication.
14. My child believes the medication has too many side effects. 16.8 14.5 10.0 26.9 19.2 12.2
15. My child relies on me to remind him/her to take his/her 73.7¢ 71.0 80.0 72.0 70.1 80.5
medication.
16. My child is tired of taking medicine. 51.7 50.8 533 50.0 46.8 61.0

Note. PMBS = Parent Medication Barriers Scale (Simons & Blount, 2007); PMBS items were coded dichotomously (i.e., yes/no barrier). Significant

differences in specific medication adherence barrier endorsement rates based on Fisher’s exact tests: * p < .05, ** p <.01

*Sample refers to study caregiver sample.

°NHES = Non-Hispanic, English-speaking; HES = Hispanic, English-speaking; HSS = Hispanic, Spanish-speaking.

“MI = Motivational Interviewing.
fIndicates top barrier identified by at least half of caregivers.
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Table 8.
Factor loadings, communalities, and reliability coefficients of the Parent Medication Barrier Scale (PMBS) two-factor solution based on Principal
Components Analysis (PCA) with oblimin rotation.

Factor Loadings

PMBS Item 1 2 w o
Regimen Adaptation .829
My child finds it hard to stick to a fixed medication schedule 873 101 702
My child is forgetful and doesn’t remember to take his/her medication every time .808 .099 .598
My child is not very organized about when/how he/she takes his/her medication 12 .041 532
My child has too many pills to take .664 .065 480
My child is very busy with other things that get in the way of taking medication .661 .051 467
I’m not always there to remind my child to take his/her medication 582 141 292
My child sometimes feels sick and can’t take the medication 530 148 .365
My child has a hard time swallowing the medicine 439 228 325
Disease Frustration 757
My child is tired of living with a medical condition 220 875 .659
My child is tired of taking medication .037 841 .683
My child feels that it gets in the way of his/her activities .057 .610 403
My child believes the medicine has too many side effects 290 549 S14
My child does not like how the medicine tastes .049 S11 284
My child doesn’t like what the medication does to his/her appearance 212 448 322
Items Removed
My child does not want other people to notice him/her taking the medication 376 .300 323
My child relies on me to remind him/her when to take the medication 170 .024 .033

Note. A’ = item communalities; & = Cronbach’s alpha reliability. Factor loadings > |.30| in bold. PMBS = Parent Medication Barriers Scale
(Simons & Blount, 2007).
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Table 9.

Analysis of covariance predicting intervention effect on post-intervention caregiver perceived 6-MP adherence barriers as measured by Parent
Medication Barriers Scale (PMBS) total score.

Group Difference”

LSM(SE)  95%CI _ LSM(SE) __ 95% CI F » 7y d Rugi’
Corrected Model 10.33  <.001 .49 45
Intervention -1.22(.60) [-2.40,-.03] 4.18 .04 .05 44
MI 3.01(.41) [2.19,3.83]
Education 4.23(.44) [3.35,5.09]
Caregiver language 18(.60)  [-1.01, 1.37] .10 .76 .00 .08
English 3.71(.32) [3.08,4.33]
Spanish 3.52(.51) [2.50,4.54]
Patient age” .85(.60) [-.35,2.04] 2.00 .16 .02 .36
Patient > 12 y.o. 4.04(.53) [2.98,5.10]
Patient < 12 y.o. 3.19(.28) [2.63,3.75]
Intejrventlon x Caregiver language x 172 15 08
Patient age
MI, English, Patient > 12 y.o. 2.84(.61) [1.63,4.06]
MI, Spanish, Patient > 12 y.o. 2.58(1.36) [-.14,5.29]
MI, English, Patient < 12 y.o. 3.18(.31) [2.56,3.80]
MI, Spanish, Patient < 12 y.o. 3.43(.61) [2.21,4.64]
Education, English, Patient > 12 y.o.  5.33(.97) [3.40, 7.25]
Education, Spanish, Patient > 12 y.o.  5.41(1.12) [3.19, 7.63]
Education, English, Patient < 12 y.o.  3.48(.43) [2.62,4.33]
Education, Spanish, Patient <12 y.o. 2.68(.79) [1.10,4.25]

Note. 171,2= partial eta squared; d = Cohen’s d, interpretation: .2 (small), .5 (medium), .8 (large); Radj2= adjusted R squared; caregiver-perceived 6-
MP adherence barriers measured by PCA-refined 14-item PMBS; covariate was baseline 14-item PMBS score; original PMBS developed by

Simons & Blount (2007); PMBS interpretation: > 2 barriers indicate non-adherence risk.
Patients > 12 y.o. considered adolescent patients.
®Group differences calculated by subtracting MI LSM minus Education LSM, English LSM minus Spanish LSM, and Patient > 12 y.0. LSM

minus Patient < 12 y.o. LSM.
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Table 10.

Analysis of covariance predicting intervention effect on post-intervention PMBS Regimen Adaptation subscale score.

Group Difference”

LSM(SE)  95%CI _ LSM(SE) _ 95% CI F » 7y d Rugi’
Corrected Model 6.37 <.001 .38 .32
Intervention -.29(.17) [-.48, -.03] 4.77 .03 .05 47
MI 64(.11)  [.38, 1.04]
Education 1.32(.12)  [.85,1.92]
Caregiver language -.06(.17) [-.31, .29] A3 12 .00 .09
English 90(.09)  [.61,1.34]
Spanish 1.01(.15) [.54,1.63]
Patient age” 33(.17) [-.03, .82] 3.24 .08 .04 46
Patient > 12 y.o. 1.25(.15)  [.71,1.97]
Patient < 12 y.o. .69(.08) [.46, .97]
Intejrventlon x Caregiver language x 191 12 08
Patient age
MI, English, Patient > 12 y.o. J1(.18)  [.23,1.36]
MI, Spanish, Patient > 12 y.o. 37(.43) [-.33, 1.81]
MI, English, Patient < 12 y.o. .64(.09) [.39, .94]
MI, Spanish, Patient < 12 y.o. 91(.17)  [.38, 1.64]
Education, English, Patient > 12 y.o.  1.85(.29) [1.85, .29]
Education, Spanish, Patient > 12 y.o.  2.84(.34) [2.84, .34]
Education, English, Patient < 12 y.o. .63(.12) [.30, 1.04]
Education, Spanish, Patient <12 y.0.  .63(.24) [.07, 1.47]

Note. 171,2= partial eta squared; d = Cohen’s d, interpretation: .2 (small), .5 (medium), .8 (large); Radj2= adjusted R squared; outcome variable
measured by PCA-refined PMBS Regimen Adaptation subscale; covariate was baseline PMBS Regimen Adaptation subscale score; original
PMBS developed by Simons & Blount (2007); PMBS interpretation: > 2 barriers indicate non-adherence risk.
Patients > 12 y.o. considered adolescent patients.
®Group differences calculated by subtracting MI LSM minus Education LSM, English LSM minus Spanish LSM, and Patient > 12 y.0. LSM

minus Patient < 12 y.o. LSM.
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Table 11.
Analysis of covariance predicting intervention effect on post-intervention PMBS Disease Frustration subscale score.

Group Difference”

LSM(SE)  95%CI _ LSM(SE) _ 95% CI F » 7y d Rugi’

Corrected Model 9.79 <.001 48 43
Intervention -.38(.38)  [-1.13,.38] 9.68 33 .01 21

MI 2.04(.26) [1.51,2.56]

Education 2.41(.28) [1.86,2.96]
Caregiver language .32(.38) [-.44,1.07] .69 41 .01 21

English 2.38(.20) [1.98,2.78]

Spanish 2.07(.32) [1.42,2.71]
Patient age” .06(.39) [-.70, .83] .03 .87 .00 .04

Patient > 12 y.o. 2.25(.34) [1.58,2.93]

Patient < 12 y.o. 2.19(.18) [1.83,2.55]
Intervention x Caregiver language x 30 88 01
Patient age ' ' '

MI, English, Patient > 12 y.o. 1.95(.39) [1.18,2.73]

MI, Spanish, Patient > 12 y.o. 2.04(.88) [.32,3.81]

MI, English, Patient < 12 y.o. 2.07(.20) [1.68,2.46]

MI, Spanish, Patient < 12 y.o. 2.06(.39) [1.28,2.83]

Education, English, Patient > 12 y.o.  2.91(.62) [1.68, 4.14]
Education, Spanish, Patient > 12 y.o.  2.10(.71) [.68, 3.51]
Education, English, Patient <12 y.o.  2.60(.28) [2.05, 3.14]
Education, Spanish, Patient <12 y.o.  2.04(.50) [1.04, 3.04]

Note. 171,2= partial eta squared; d = Cohen’s d, interpretation: .2 (small), .5 (medium), .8 (large); Radj2= adjusted R squared; outcome variable
measured by PCA-refined PMBS Disease Frustration subscale; covariate was baseline PMBS Disease Frustration subscale score; original PMBS
developed by Simons & Blount (2007); PMBS interpretation: > 2 barriers indicate non-adherence risk.

Patients > 12 y.o. considered adolescent patients.

®Group differences calculated by subtracting MI LSM minus Education LSM, English LSM minus Spanish LSM, and Patient > 12 y.0. LSM
minus Patient < 12 y.o. LSM.
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Figure 1. Representation of the Theoretical Domains Framework (Cane et al., 2012) and the
Behavior Change Wheel’'s COM-B system (Michie et al., 2011).
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Figure 2. CONSORT diagram of participant flow.
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Figure 3. Pre- to post-intervention change in Parent Medication Barriers Scale (PMBS) total score.
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Note. PMBS = Parent Medication Barriers Scale (Simons & Blount, 2007); score computed using 14-item PMBS obtained from
principal components analysis; y-axis shows 0-7 scale to improve graph readability; original PMBS scale is from 0-14.




Figure 4. Pre- to post-intervention change in Regimen Adaptation score from Parent Medication Barriers Scale (PMBS).
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Note. PMBS = Parent Medication Barriers Scale (Simons & Blount, 2007); Regimen Adaptation subscale score ranges from 0-8, as
represented in y-axis.
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Figure 5. Pre- to post-intervention change in Disease Frustration score from Parent Medication Barriers Scale (PMBS).
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Appendix A

Demographic Questionnaire (English)

Subject ID:

About Us (Demographics Form, English Version)

1. How many children live in your home?

2. How old are the children who live in your home?
a.
b.
c.

3. How many adults live in your home?

4. How are you related to your child who has leukemia?

5. Who is usually responsible for making sure your child takes his/her medicine (please check all that apply)?

a. Me

[ Rarely ] sometimes 7 Usually O Always
b. Another adult (my spouse, my parent, babysitter, etc.)

I Rarely ] sometimes 0 Usually I Always
c. Mychild

[ Rarely ] sometimes 0 Usually I Always
d. One of my child’s sisters or brothers

1 Rarely 1 Sometimes 1 Usually O Always
e. Someone at my child’s school or daycare (school nurse/daycare worker, etc.)

[ Rarely ] sometimes I Usually O Always

6. Other than your child who has leukemia, do any other people in your home have any major medical problems or
disabilities that require your help? 1 Yes 1 No

7. How would you describe yourself [please check all that apply):
OO white O Asian
I 8lack/African American [0 Native Hawailan or Pacific Islander
I American Indian or Alaska Native

a. Areyou Hispanic/Latino?
I ves T No

8. What is the highest grade you completed in school?
9. How old are you?

10. What kind of work do you do now? Please check all that apply.
[0 student T Fulltimejob [ Part-time job [ Full-time caregiver (stay-at-home parent)

11. Are you:
I single ] Divorced —] Remarried
I sarried T widowed 1 Cohabitating
12. What is your average household yearly income [please select one)?
) $0-$10,000 ) $30,001-540,000 O $80,001-570,000
O $10,001-520,000 O $40,001-550,000 O $70,001-580,000
O $20,001-$30,000 O $50,001-550,000 J $80,001 or more
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Appendix B

Demographic Questionnaire (Spanish)

Subject 1D:

Sobre Nosotros (Demographics Form, Spanish Version)

1
2.

10.

11.

¢Cudntos nifios viven en su hogar?

¢Cudntos afios tienes los nifos(as) que viven en su hogar?
a.

b.
e
¢Cudntos adultos viven en su hogar?

¢Cudl es su relacidn a este nifto(a) con leucemia (madre, padre, abuela, etc.)?

¢Quién ha sido usualmente el/la responsable de recordarse de que su nifio(a) tome su medicina (por favor
marque todas las que apliguen)?

a. Yo mismola)

I casinunca [ Awveces [ Usualmente 1 siempre
f. Otro adulto (mi esposo(a), mi madre/padre, nifiera/cuidadora, etc.)
[ Casinunca ] Aveces [ Usualmente 1 siempre
g Minifo(a)
I Casinunca ] Aveces [ Usualmente ] siempre
h. El/la hermano(a) de mi nifio{a)
[J casinunca [ Aveces [J Usualmente 1 siempre
a. Algulen en la escuela o guarderfa de mi nifiola) [enfermera en |a escuela, maestra, etc.)
I casinunca [ Aveces 1 Usualmente 1 siempre

A parte de su nifto(a) que tiene leucemia, ¢hay alguna otra persona en su hogar gue tiene algin problema
medico grave o alguna discapacidad? Z1si [l No

¢Codmo se describiria usted? (por favor margue todas las que apliguen):
[ 8lanco/Caucdsico I Asidtico
] Negro/Afroamericano ] Nativo de Hawal o Islas del Pacifico
[ indio/Nativo Americano/Nativo de Alaska

b. ¢Usted es Hispano/Latino?

Osi O No

¢Cudl es el grado mds alto que usted completé en |a escuela?
¢Cudntos afios tiene usted?

¢ Qué tipo de trabajo hace usted? (por favor margue todas las que apliguen):
[J estudiante [ Trabajo tiempo complete ] Trabajo tiempo medio [ Cuidador{a) a tiempe
completo (ama de casa)

Usted estd:
1 soltero(a) 1 Divorciadela) —1 Vuelto a Casarse
[ casadola) T viudo(a) 1 Conviviendo
13. ¢Cudl es el ingreso promedio anual de su hogar (por favor margue una)?
[ $0-510,000 [1$30,001-$40,000 [ $60,001-570,000
[ $10,001-520,000 [ 340,001-550,000 [ $70,001-580,000
[ $20,001-530,000 [ $50,001-$60,000 [ $80,001 o mas
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Appendix C

Parent Medication Barriers Scale (English; adapted from Simons & Blount, 2007)

Subject ID:
Medication Adherence Barriers—Parent (English)

Taking medication daily for life is a difficult task. We would like to find ways to make this process easier for your child.
Listed below are several reasons that families have told us make it difficult for their child to take their medications on
schedule every day. Please read each statement carefully. Check the box that reflects how much you agree or disagree
with each statement.

Strongly  Disagree | Not Sure Agree Strongly
Disagree Agree

My child has a hard time swallowing the medicine.

My child has teo many pills to take.

My child does not like how the medicine tastes.

My child feels that it gets in the way of his/her activities.

My child is forgetful and doesn’t remember to take
his/her medication every time.

My child is not very organized about when and how
he/she takes his/her medication.

My child does not want other people to notice him/her
taking the medicine.

My child is very busy with other things that get in the
way of taking the medication.

My child sometimes feels sick and can't take the
medicine.

My child finds it hard to stick to a fixed medication
schedule.

My child doesn't like what the medication does to
his/her appearance.

My child is tired of living with 2 medical condition.

| am not always there to remind my child to take his/her
medication.

My child believes the medication has toc many side
effects.

My child relies on me to remind him or her to take
his/her medication.

My child is tired of taking medicine.

Is there anything else that we did not mention that makes it hard for your child to take his/her medication on schedule
every day?
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Appendix D

Parent Medication Barriers Scale (Spanish; adapted from Simons & Blount, 2007)

Medication Adherence Barriers—Parent (Spanish)

Subject 1D:

Tomar medicamentos diarlamente por el resto de la vida es una tarea dificil. Nos gustaria encontrar maneras de hacer
este proceso mas facil para su hijo[a). A continuacién se enumeran varias razones, gue las familias nos han dicho, hacen
dificil para su nifio(a) tomar sus medicamentos a tiempo todos los dias. Por favor lea cada decdlaracién cuidadosamente.

Elija la respuesta que refleja qué tan de acuerdo o en desacuerdo estd usted con cada declaracidn.

Muy en
desacuerdo

En
desacuerdo

No estoy
seguro(a)

De
acuerdo

Muy de
acuerdo

Mi hijo(a) tiene dificultades tragando el
medicamento.

Mi hijo(a) tiene demasiadas pfldoras que tomar.

A mihijo(a) no le gusta el sabor de los medicamentos.

Mi hijo(a) siente que interfiere con sus actividades.

Mi hijo(a) es olvidadizo(a) y no se recuerda de tomar
los medicamentos todas las veces.

Mi hijo(a) no es muy organizado(a) acerca de cuando
y cdmo él/ella toma sus medicamentos.

Mi hijo(a) no quiere que otras personas noten o se
den cuenta que él/ella toma medicamentos.

Mi hijo(a) estd muy ocupado(a) con otras cosas que
interfleren con tomarse los medicamentos.

Mi hijo(a) a veces se siente enfermo(a) y no puedo
tomar los medicamentos.

A mihijo(a) le resulta dificil seguir un horario de
medicamentos fijo.

A mi hijo(a) no le gusta lo que los medicamentos le
hacen a su apariencia fisica.

Mi hijo(a) estd cansado(a) de vivir con una condicidn
medica.

Yo no estoy siempre ahi para recordarie a mi hijo(a)
de tomar sus medicamentos.

Mi hijo(a) cree que los medicamentos tienen
demasiados efectos secundarios.

Mi hijo(a) depende de mi para recordarle que tome
sus medicamentos.

Mi hijo(a) estd cansado(a) de tomar medicamentos.

¢Hay algo més que no mencionamos que hace dificil para su nifio(a) tomar sus medicamentos a tiempo todos los dias?
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Appendix E

Adolescent Medication Barriers Scale (English; adapted from Simons & Blount, 2007)

Medication Adherence Barriers—Adolescent (English)

Subject ID:

Taking medication dally for life is a difficult task. We would like to find ways to make this process easier for you. Listed
below are several reasons that teens have told us make it difficult for them to take their medications on schedule every
day. Please read each statement carefully. Check the box that reflects how much you agree or disagree with each

statement.

Strongly
Disagree

Disagree

Not Sure

Agree

Strongly
Agree

| believe that the medicine is hard to swallow.

| believe that | have too many pills to take.

| don't like how the medicine tastes.

| believe this medicine has toc many side effects.

| don't want to take the medicine at school.

| feel that it gets in the way of my activities.

| am forgetful and | don’t remember to take the
medication every time.

| am not very organized about when and how to take the
medication.

| do not want other people to notice me taking the
medicine.

| sometimes just don't feel like taking the medicine.

| find it hard to stick to a fixed medication schedule.

| don't like what the medication does to my appearance.

| am tired of taking medicine.

1 am tired of living with a medical condition.

Sometimes | don’t realize when | run out of pills.

| get confused about how the medicine should be taken
(with/without food, with/without water, etc.).

Sometimes it's hard to make it to the pharmacy to pick
up the prescription before it runs out.

Is there anything else that we did not mention that makes it hard for you to take your medication on schedule every

day?
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Appendix F

Adolescent Medication Barriers Scale (Spanish; adapted from Simons & Blount, 2007)

Subject ID:
Medication Adherence Barriers—Adolescent (Spanish)
Tomar medicamentos diarlamente por el resto de la vida es una tarea dificil. Nos gustaria encontrar maneras de hacer
este proceso mds facil para ti. A continuacién se enumeran varias razones, que los jévenes nos han dicho, hacen dificil
para ellos tomar sus medicamentos a tiempo todos los dias. Por favor lea cada declaracién cuidadosamente. Elija la
respuesta qgue refleja qué tan de acuerdo o en desacuerdo estad usted con cada declaracién.

Muy en En No estoy De Muy de
desacuerdo | desacuerdo = seguro(a) | acuerdo | acuerdo

Yo creo que el medicamento es dificil de tragar.

Yo creo que tengo demasiadas plildoras que tomar.

A mino me gusta el sabor de los medicamentos.

Yo creo que los medicamentos tienen demasiados
efectos secundarios.
Yo no quiero tomar los medicamentos en la escuela.

Yo slento gue interflere con mis actividades.

Yo soy olvidadizo(a) y no me recuerdo de tomar los
medicamentos todas las veces.

Y0 no soy muy organizado(a) acerca de cuando y
cdmo tomo mis medicamentos.

Y0 no quiero que otras personas noten o se den
cuenta gue tomo medicamentos.

A veces no tengo ganas de tomar los medicamentos.

A mime resulta dificil seguir un horario de
medicamentos fijo.

A mino me gusta lo gue los medicamentos le hacen a
mi apariencia fisica.

Yo estoy cansado(a) de tomar medicamentos.

Yo estoy cansado(a) de vivir con una condicién
medica.

A veces no me doy cuenta cuando se me acaban las
pildoras.

Yo me confundo acerca de cémo debo tomar las
pildoras (con/sin comida, con/sin agua, etc.)
Aveces es dificil ir a la farmacia a recoger la
prescripcidn antes de que se me acaben.

¢Hay algo més que no mencionamos que hace dificil para usted tomar sus medicamentos a tiempo todos los dias?
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Appendix G

Medication Adherence to 6-MP Questionnaire (Caregiver version, English)

Subject 1D:

Medication Adherence to 6MP—Parent (English)

1

Did the doctor tell your child to take the same number of 6MP pills every day for the past week? (Note: 6MP
might be called Purinethol on the bottle)
a. If ‘Yes’, how many pills was your child prescribed to take each day?
b. If ‘No’, please describe your child's dosing schedule: (ex: "My child takes one pill Monday-Friday and two
pills on Saturday and Sunday” or "My child takes two pills every day”, etc.)

How many times has your child completely missed a dose of 6MP (not just late] in the past 7 days?
Did the doctor tell your child to stop taking 6MP in the last 7 days?

a. Yes

b. No

c. ldon't know
Over the past 7 days, how many times did your child take a dose of 6MP more than 2 hours late?
What is the purpose of 6MP (Note: 6MP might be called Purinithol on the bottle)?

Who was usually responsible for remembering your child’s 6MP over the past 7 days?
a. Myself
b. My child
c. Other family member (not parent or primary caregiver)
d. Hospital nurse
e. School nurse
f. Home nurse
g. Other person
Who is USUALLY responsible for remembering your child's 8MP? (not just over the past 7 days)
a. Myself
b. My child
c. Other family member (not parent or primary caregiver)
d. Hospital nurse
e. School nurse
f. Home nurse
g. Other person
I wish 1 had more help remembering my child's 8MP.
a. Yes
b. No
How hard is it to remember to take your child's 6MP?
Extremely hard
Very hard
Moderately hard
A little hard
Not hard at all

Pap e
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Appendix H

Medication Adherence to 6-MP Questionnaire (Caregiver version, Spanish)

Subject ID:

Medication Adherence to 6MP—Parent (Spanish)

1

~

¢El doctor te dijo que su hijo{a) tomara el mismo ndmereo de pildoras 6MP cada dia de la semana pasada? (Nota:
Las pildoras de 6MP pueden tener el nombre Purinethol en el frasco o botella)
a. Si—¢Cudntas plldoras 8MP toma cada dia?
b. No—Por favor describa horario de dosis de su hijo(a): (por ejemplo, *MI hijo[a) toma una pastilla/pildora
de lunes a viernes y dos pildoras el sdbado y el domingo " o " mi hijo(a) toma dos pastillas/pildoras todos
los dias ", etc.)

¢Cudntas veces ha dejado su hijo(a) de tomar por completo una dosis de 6MP [no sdlo que la haya tomado
tarde) en los Gltimos 7 dias?
¢El doctor le dijo a su hijo(a) que dejara de tomar tus pildoras de 6MP en los ditimos 7 dias?

a. Si

b. No

c. Nosé
¢En los ditimos 7 dias, cudntas veces tomd su hijo(a) una dosis de 6MP mas de dos horas tarde?
¢Cudl es el propdsito de las pildoras de 6MP? (Nota: Las pildoras de 6MP pueden tener el nombre Purinethol en
el frasco o botella)

¢Quién ha sido usualmente el/la responsable de recordarle a su hijo(a) de su 6MP en los Glitimos 7 dias?
Yo mismo(a)
Mi hijo(a)
Otro miembro de la familia (no madre/padre o guardidn)
Enfermera en el hospital
Enfermera en la escuela
Enfermera en el hogar
g. Otrapersona
¢Quién es USUALMENTE el/la responsable de recordarse de tu 8MP? (no solo en los ditimos 7 dias)
a. Yo mismola)

~papow

b. Mihijo(a)
c. Otro miembro de la familia (no madre/padre o guardidn)
d. Enfermera en el hospital
e. Enfermeraen la escuela
f. Enfermera en el hogar
g. Otrapersona
Me gustaria tener mas ayuda para recordarme de que mi hijo{a) tome su 6MP .
a. Si
b. No

£Qué tan dificil te es recordarte de las pildoras de 8MP de su hijo(a)?
a. Extremadamente dificil

b. Muy dificil

¢. Moderadamente dificil
d. Un poco dificil

e. No es dificil
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Appendix [

Medication Adherence to 6-MP Questionnaire (Patient version, English)

Subject 1D:

Medication Adherence to 6MP—Adolescent (English)

1.

Did your doctor tell you to take the same number of 8MP pills every day for the past week? (Note: 8MP might be
called Purinethol on the bottle)
a. If 'Yes', how many pills were you prescribed to take each day?
b. If ‘No’, please describe your dosing schedule: [ex: "I take one pill Monday-Friday and two pills on
Saturday and Sunday” or "I take two pills every day”, etc.)

How many times have you completely missed a dose of 6MP (not just late) in the past 7 days?
Did your doctor tell you to stop taking 6MP in the last 7 days?

a. Yes

b. No

c. ldon't know
Over the past 7 days, how many times did you take a dose of 6MP more than 2 hours late?
What is the purpose of 6MP (Note: 6MP might be called Purinithol on the bottle)?

Who was usually responsible for remembering your 8MP over the past 7 days?
a. Myself
b. Parent/caregiver
c. Other family member (not parent or primary caregiver)
d. Hospital nurse
e. School nurse
f. Home nurse
g. Other person
Who is USUALLY responsible for remembering your 6MP? (not just over the past 7 days)
a. Myself
b. Parent/caregiver
c. Other family member (not parent or primary caregiver)
d. Hospital nurse
e. School nurse
f. Home nurse
g. Other person
I wish 1 had more help remembering to take my 6MP.
a. Yes
b. No
How hard is it to remember to take your 6MP?
Extremely hard
Very hard
Moderately hard
A little hard
Not hard at all

papow
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Appendix J

Medication Adherence to 6-MP Questionnaire (Patient version, Spanish)

Subject 1D:

Medication Adherence to 6MP—Adolescent (Spanish)

1.

¢Tu doctor te dijo que tomaras el mismo ndmero de pildoras SMP cada dia de la semana pasada? (Nota: Las
plldoras de 8MP pueden tener el nombre Purinethol en el frasco o botella)
a. Si—¢Cudntas plldoras 8MP tomas cada dia?
b. No—Por favor describa su horario de dosis: (por ejemplo, "Tome una pastilla/pfldora de lunes a viernes
y dos pildoras el sabado y el domingo " 0 " que tomo dos pastillas/pildoras todes los dias ", etc. )

¢Cudntas veces has dejado de tomar por completo una dosis de 6MP (no sdlo que la hayas tomado tarde) en los
dltimos 7 dias?
¢Tu doctor te dijo que dejaras de tomar tus pildoras de 6MP en los ditimos 7 dias?

a. Si
b. No
c. Nosé

ZEn los dltimos 7 dias, cudntas veces tomaste una dosis de 6MP mas de dos horas tarde?
¢Cudl es el propdsito de las pildoras de 6MP? (Nota: Las pildoras de 6MP pueden tener el nombre Purinethol en
el frasco o botella)

¢Quién ha sido usualmente el/la responsable de recordarse de tu 8MP en los Gltimos 7 dias?
a. Yo mismola)

b. Madre/padre o guardian
c. Otro miembro de la familia (no madre/padre o guardidn)
d. Enfermera en el hospital
e. Enfermera en la escuela
f. Enfermera en el hogar
g. Otrapersona
¢Quién es USUALMENTE el/la responsable de recordarse de tu SMP? (no solo en los ditimos 7 dias)
a. Yo mismola)
b. Madre/padre o guardian
c. Otro miembro de la familia (no madre/padre o guardidn)
d. Enfermera en el hospital
e. Enfermera en la escuela
f. Enfermera en el hogar

g. Otrapersona
Me gustaria tener mas ayuda para recordarme de tomar mi 8MP .
a. Si
b. No
£Qué tan dificil te es recordarte de tomar tus pildoras de SMP?
a. Extremadamente dificil

b. Muy dificil

¢. Moderadamente dificil
d. Un poco dificil

e. No es dificl
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Appendix K

Mental Health Experiences Questionnaire (Caregiver version, English)

Subject 1D:

Past Experience with Mental Health Services—Parent (English)
Please answer the following questions regarding your previous experience with mental health services.

1. Have you ever received counseling or other psychology/psychiatry services from a mental health professional?
a. Yes
b. No

2. How much did you like your previous mental health provider (e.g., how well did you get along with each other)?
a. ldidn't like him/her at all
b. Iliked him/her a little
c. Ireally liked him/her

3. How much did your previous mental health services help you with a problem?
a. Didn't help atall
b. Helped a little
¢. Helpedalot
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Appendix L

Mental Health Experiences Questionnaire (Caregiver version, Spanish)

Subject 1D:

Past Experience with Mental Health Services—Parent (Spanish)

Por favor responda las sigulentes preguntas sobre su experiencia con servicios de salud mental.

.

éAlguna vez ha recibido servicios de asesoramiento, psicologia, y/o psiquiatria de parte de un profesional de
salud mental?

a. SI

b. No

£Qué tanto le gusté el profesional de salud mental con el que trabajé anteriormente [por ejemplo, {qué tan bien
se llevo con el/ella?)

a. No me gustd para nada

b. Me gustd un poco

c. Me gustdé mucho

¢Qué tanto lo ayudé los servicios de salud mental que recibid anteriormente?
a. No me ayudé para nada
b. Me ayudd un poco
c. Me ayudd mucho
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Appendix M

Mental Health Experiences Questionnaire (Patient version, English)

Subject 1D:
Past Experience with Mental Health Services—Adolescent (English)

Please answer the following questions regarding your previous experience with mental health services.

1. Have you ever received counseling or other psychology/psychiatry services from a mental health professional?
a. Yes
b. No

2. How much did you like your previous mental health provider (e.g., how well did you get along with each other)?
a. |didn’t like him/her at all

b. Iliked him/her a little
c. |really liked him/her

3. How much did your previous mental health services help you with a problem?
a. Didn't help atall
b. Helped a little
¢. Helpedalot
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Appendix N

Mental Health Experiences Questionnaire (Patient version, Spanish)

Subject 1D:

Past Experience with Mental Health Services—Adolescent (Spanish)

Por favor responda las sigulentes preguntas sobre su experiencia con con servicios de salud mental.

1.

¢Alguna vez ha recibido servicios de asesoramiento, psicologfa, y/o psiquiatria de parte de un profesional de
salud mental?

a. Si

b. No

¢Qué tanto le gustd el profesional de salud mental con el que trabajé anteriormente [por ejemplo, qué tan bien
se llevo con el/ella?)

a. Nome gustd para nada

b. Me gustd un poco

c. Me gusté mucho

¢Qué tanto lo ayudé los servicios de salud mental que recibié anteriormente?
a. No me ayudé para nada
b. Me ayudd un poco
c. Me ayudd mucho
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Abbreviated Acceptability Rating Profile (Caregiver version, English)

Appendix O

(Adapted from Tarnowski & Simonian,1992)

Abbreviated Acceptability Rating Profile, MI version—Parent (English)

Subject ID:

Please answer the following questions regarding you session you had with the psychologist or doctor. In the following
questions, the “behavior” or “problem” refers to medication-taking behavior.

Strongly | Disagree
Disagree

Somewhat
Disagree

Somewhat | Agree

Agree

Strongly

This is an acceptable treatment for the child's
behavior.

The treatment should be effective in
changing the child's behavior.

The child's behavior is severe enough to
justify the use of this treatment.

| would be willing to use this treatment with
my child.

This treatment would not have bad side
effects for the child.

| liked the treatment.

The treatment was a good way to handle the
child's problem.

Overall, the treatment would help the child.
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Appendix P

Abbreviated Acceptability Rating Profile (Caregiver version, Spanish)

(Adapted from Tarnowski & Simonian,1992)

Abbreviated Acceptability Rating Profile, MI version—Parent (Spanish)

Subject ID:

Por favor conteste |as siguientes preguntas con respecto a la sesion que tuvo con el psicélogo o doctor. En las siguientes
preguntas, el "comportamiento” o "problema" se refiere a tomar los medicamentos.

Muy en
Desacuerdo

Desacuerdo

Algo en
Desacuerdo

Algo De

Acuerdo

Acuerdo

Muy De
Acuerdo

Este es un tratamiento aceptable para el
comportamiento de mi nifio(a).

El tratamiento sera eficaz para cambiar
el comportamiento de nifio(a) .

El comportamiento de nifio(a) es lo
suficientemente grave como para
justificar el uso de este tratamiento .

Yo estaria dispuesto a utilizar este
tratamiento para nifio(a) .

Este tratamiento no tendré efectos
secundarios negativos para mi nifio(a)

Me gusto el tratamiento.

El tratamiento fue una buena manera de
manejar el problema de nifio(a).

En general, el tratamiento podra ayudar
a mi nifio(a)
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Appendix Q

Abbreviated Acceptability Rating Profile (Patient version, English)

(Adapted from Tarnowski & Simonian,1992)

Abbreviated Acceptability Rating Profile, MI version—Adolescent (English)

Subject ID:

Please answer the following questions regarding you session you had with the psychologist or doctor. In the following
questions, the “behavior” or “problem” refers to medication-taking behavior.

Strongly | Disagree
Disagree

Somewhat
Disagree

Somewhat
Agree

Agree

Strongly
Agree

This is an acceptable treatment for my
behavior.

The treatment should be effective in
changing my behavior.

My behavior is severe enough to justify the
use of this treatment.

| would be willing to use this treatment.

This treatment would not have bad side
effects for me.

| liked the treatment.

The treatment was a good way to handle the
problem.

Overall, the treatment would help me.
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Appendix R

Abbreviated Acceptability Rating Profile (Patient version, Spanish)

(Adapted from Tarnowski & Simonian,1992)

Abbreviated Acceptability Rating Profile, Ml version—Adolescent (Spanish)

Subject ID:

Por favor conteste las siguientes preguntas con respecto a la sesion que tuvo con el psicélogo o doctor. En las siguientes
preguntas, el "comportamiento” o "problema" se refiere a tomar los medicamentos.

Muy en
Desacuerdo

Desacuerdo

Algo en
Desacuerdo

Algo De

Acuerdo

De
Acuerdo

Muy De
Acuerdo

Este es un tratamiento aceptable para
mi comportamiento.

El tratamiento sera eficaz para cambiar
mi comportamiento .

Mi comportamiento es lo
suficientemente grave como para
justificar el uso de este tratamiento .

Yo estaria dispuesto a utilizar este
tratamiento .

Este tratamiento no tendrd efectos
secundarios negativos para mi.

Me gusto el tratamiento.

El tratamiento fue una buena manera de
manejar el problema.

En general, el tratamiento podra
ayudarme .
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Appendix S

Motivational Interviewing Treatment Integrity 4.2.1

(Moyers, Manuel, & Ernst, 2014)

Recording #:

Coder: Date: !/

Global Ratings

Cultivating 1 2
Change Talk

- 5 | Target
Change:

Softening Sustamn | 1 2
Talk

Partnership 1 2

Empathy 1 2

Behavior Counts

Total

Giving Information (GI)

Persuade (Persuade)

Persuade with Permission
(Persuade with)

Question (Q)

Simple Reflection (SR)

Complex Reflection (CR)

Affirm (AF)

Seeking Collaboration (Seek)

Emphasizing Autonomy (Emphasize)

Confront (Confront)

Start time and
sentence:

End time and sentence:
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Appendix T

Cultural Adaptation Manipulation Check

Study ID #:

Manipulation Check for Spanish-delivered MI Sessions

Date MI Session: _/__/___

MI Provider:

Coder:

Manipulation Present Themes Discussed

(Yes/No)

Social contextual
stressors related to
minority status

Culture-specific values
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Appendix U

6-MP Adherence Educational Handout (Caregiver version, English)

A.L.L. MAINTENANCE

Your child has acute lymphoblastic leukemia or ALL and he or she is in the maintenance phase of
therapy. This means your child has to take a medicine called 6-MP every day. Sadly, missing even a small
number of the doses your child is supposed to take can make it easier for the leukemia to come back.

Here are some ideas to help your child remember to take his or her medication every day.

1. Find a buddy! Your child’s buddy can help him or her remember to
take the 6MP. Ask the buddy to watch your child take
the medicine so there’s no doubt your child has
accomplished the mission! Some good buddies might
be you, another parent or caregiver, a grandparent, or a
school nurse.

2. Set an alarm or reminder for the same Having a set schedule will help your child remember
time every day. to always take the medicine.

Ask them to bring a water bottle and pillbox with the
3. [If your child is not home 6-MP so they can take the medicine on the go!

4. Keep a calendar ~ Sometimes it’s hard for children to remember if they
m / have taken the medicine. Keeping a calendar can help
~ your child! Check off every time your child takes the
R medicine. You can also use a pillbox with the days of
PRS- the week. If you need a calendar or a pillbox, ask a
nurse at CCBD to give you one!

Ask someone to call your child every day to make sure

\l
S.  Ask for help! they took the medicine.

6. Your child can eat or drink before or The most important thing is that they take it!
after they take the medicine.

minutes before they take the 6-MP.

7. If the medicine makes your child feel sick i Give them Zofran or another anti-nausea medicine 20

The doctor may tell your child to stop taking 6-MP for medical reasons. Always talk to your doctor or nurse if you have any questions
about your child's medication. Call us at (214) 456-2382 if your child has trouble taking the 6-MP. Do not wait until your next
appointment!

Thank you!
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Appendix V

6-MP Adherence Educational Handout (Caregiver version, Spanish)

A.L.L. MAINTENANCE

Su nifio o nina tiene leucemia linfoblastica aguda o ALL y esta en la fase de terapia de mantenimiento.
Esto significa que tiene que tomar un medicamento llamado 6-MP todos los dia. Lamentablemente, si
Jalta un pequernio numero de dosis que tiene que tomar es mas facil que la leucemia vuelva.

Estas son algunas ideas para ayudarle a su nifio o nifia a acordarse de tomar su medicamento todos los

dias.

ooy

g

988

1. ;Encuentre a un compaiiero!

El compadiero de su nifio o nifia puede recordarle que tome
su 6MP. ;Pidele a el compaiiero que vea a su nifio o nifia
tomar su medicina para que no haya duda que ha cumplido
su mision! Algunos compaiieros buenos pueden ser usted
u otro padre, un abuelo, 0 una enfermera de la escuela.

2. Cologque una alarma o recordatorio para
la misma hora cada dia

Tener un horario establecido le ayudard a su nifio o
nifla a acordarse de tomar siempre el medicamento.

3. Sisu nifio o nifia no va a estar en la casa

Traiga una botella de agua y una caja de pildoras con su
6-MP para que pueda tomar la medicina en la calle!

4. Calendario

A veces es dificil recordarse si su nifio o nifia ya tomé su
medicina. Tener un calendario puede ayudarle! Marque
cada vez que su nifio o nifla se tome su medicina.

También puede usar una caja de pildoras con los dias de

la semana. Si necesita un calendario o una caja de

pildoras, pidale a una enfermera en el CCBD que le de uno!

5. Pida ayuda

Pidale a alguien que llame a si nifio o nifia todos los
dias para asegurarse de que haya tomado la medicina.

6. Su nifio o nifia puede comer o beber antes
o después de tomar la medicina.

Lo miés importante es que la tome!

7. Sila medicina hace que su nifio o nifia se }
sienta mal

Dele Zofran o algin otro medicamento contra las
Néuseas 20 minutos antes de que tome su 6-MP.

espere hasta la proxima cita!

iGracias!

Su doctor puede indicarle a su nifio 0 nifia que deje de tomar 6-MP por razones médicas. Hable con su doctor o enfermera si tiene alguna
duda sobre los medicamentos de su nifio o nifia. Llimenos al (214) 456-2382 si su nifio o nifia tiene problemas tomando su 6-MP. {No
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Appendix W

6-MP Adherence Educational Handout (Patient version, English)

A.L.L. MAINTENANCE

You have acute lymphoblastic leukemia or ALL and you are in the maintenance phase of therapy. This
means you have to take a medicine called 6-MP every day. Sadly, missing 18 or more days in a year can
make it easier for the cancer to come back.

Here are some ideas to help you remember to take your medication every day.

1. Find a buddy! Your buddy can help you remember to take your 6MP.
Ask your buddy to watch you take your medicine so
there’s no doubt you’ve accomplished your mission!
Some good buddies might be a parent, grandparent, or
a school nurse.

2. Set an alarm or reminder for the same Having a set schedule will help you remember to

time every day. always take the medicine.
_ Bring a water bottle and pillbox with the 6-MP so you

3. If you are not home can take the medicine on the go!

4. Keep a calendar m Sometimes it’s hard to remember if you already took
your medicine. Keeping a calendar can help you!

ERL (O Check off every time you take your medicine. You can
A PR also use a pillbox with the days of the week. If you
- L —— need a calendar or a pillbox, ask a nurse at CCBD to
give you one!

5. Ask for help! Ask someone to call you every day to make sure you
took your medicine.

6. You can eat or drink before or after you . . o

take the medicine. The most important thing is that you take it!
7. If the medicine makes you feel sick

Take Zofran or another anti-nausea medicine 20
minutes before you take the 6-MP.

The doctor may tell you to stop taking 6-MP for medical reasons. Always talk to your doctor or nurse if you have any questions about
your medication. Call us at (214) 456-2382 if you have trouble taking the 6-MP. Do not wait until your next appointment!

Thank you!
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Appendix X

6-MP Adherence Educational Handout (Patient version, Spanish)

A.L.L. MAINTENANCE

Tu tienes leucemia linfoblastica aguda o ALL y estas en la fase de terapia de mantenimiento. Esto significa que
tienes que tomar un medicamento llamado 6-MP todos los dia. Lamentablemente, si faltas un pequerio numero de
dosis que tienes que tomas es mas facil que la leucemia vuelva.

Estas son algunas ideas para ayudarte a acordar de tomar tu medicamento todos los dias.

1. ;Encuentra a un compaiiero! »\;‘ Tu compaiiero puede recordarte que tomes tu 6MP. ;Pidele a tu
\ compafiero que te vea tomar tu medicina para que no haya duda que
< t has cumplido tu misién! Algunos compafieros buenos pueden ser un
,_:, padre, un abuelo, o una enfermera de la escuela.
2. Coloca una alarma o recordatorio para la Tener un horario establecido te ayudara a acordarte de
misma hora cada dia tomar siempre el medicamento.
. ) Trae una botella de agua y una caja de pildoras con tu 6-MP para
3. Sino vas a estar en tu casa que puedas tomar Ia medicina en la calle!
4. Ten un calendario m A veces es dificil recordarse si ya te tomaste tu medicina. Tener un
- calendario puede ayudarte! Marca cada vez que se tomas tu medicina.
A " e También puedes usar una caja de pildoras con los dias de la semana.
2 b - Si necesitas un calendario o una caja de pildoras, pidele a una
enfermera en el CCBD que te de uno!
S. Pide ayuda! Pidele a alguien que te llame todos los dias para asegurarse de que te
tomaste la medicina.
6. Puedes comer o beber antes o después de Lo mis importante es que la tomes!
tomar la medicina.
7. Toma Zofran o algiin otro medicamento contra las nauseas 20

Si la medicina te hace sentir mal “‘

minutos antes de tomar tu 6-MP.

Tu doctor puede indicarte que dejes de tomar 6-MP por razones médicas. Habla con tu doctor o enfermera si tienes alguna duda
sobre tus medicamentos. Lidmanos al (214) 456-2382 si tienes problemas tomando tu 6-MP. |No esperes hasta tu proxima cita!

iGracias!
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