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ABSTRACT

Background: Medical decision-making can have important implications for patients and
families. Shared decision-making (SDM) interventions aim to promote collaboration in
patient-provider interactions by building a consensus about preferred treatments, and these
show small effects for improving patient-reported outcomes. However, no studies have
examined whether individual differences in decision-making moderate the effectiveness of
SDM for improving patient decisional conflict after making medical decisions.

Method: 89 University of Houston undergraduate students were randomized into an SDM
group aimed at maximizing patient-provider collaboration or a control group with minimal
collaboration during a simulated medical decision. Participants rated their perceived
decisional conflict using the Decisional Conflict Scale. Participants also completed a series
of well-validated self-report and performance-based measures of decision-making capacity.
Statistical models included moderated multiple regression with terms including each
decision-making capacity measure, group status, and the interaction between each decision-
making capacity measure and group status predicting decisional conflict.

Results: There was no significant group difference between the SDM and control groups for
perceived decisional conflict (Cohen’s d=.26). Controlling for gender and its interaction with
group, multiple regressions revealed main effects of two aspects of decision-making (i.e.,
decision-making reasoning, self-reported decisional control/thoroughness) that were
associated with lower decisional conflict. Across measures of decision-making capacity,
there were no statistically significant interactions between decision-making and SDM group
on decisional conflict (all ps > .05).

Conclusions: Findings suggest individual differences in some aspects of decision-making
capacity are associated with decisional conflict, but they do not modulate the effects of SDM
on perceived decisional conflict among healthy young adults. The current study was limited
by design (i.e., healthy participants, simulation of medical decisions) and sample size. Future
studies might nevertheless examine whether decision-making capacity alters SDM
effectiveness for patient-reported outcomes in clinical populations with prevalent decision-
making impairment who are confronting real-world medical decisions.
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CHAPTER 1
INTRODUCTION

It is estimated that the total national health expenditure for the United States was $3.2
trillion in 2015 (National Center for Health Statistics, 2016). To reduce costs, medical
models and legislation alike have addressed the roles that patients and providers play in
making decisions to undergo potentially costly medical treatments (Institute of Medicine,
2001; Patient Protection and Affordable Care Act, 2010). Moreover, decision-making in the
midst of medical situations can have lasting and life-altering implications for patients and
their families, including affecting quality of life, longevity, physical health, cognitive
impairments, emotional changes, and financial health (Hunink et al., 2014). For example, an
individual with a brain tumor who is expected to live fewer than 2 years may face the
decision of whether or not to enroll in a clinical trial of a novel chemoradiation regimen
while considering the possible side effects (e.g., memory impairment, nausea, fatigue),
financial cost, time burden, and potential increase in lifespan, all in the context of a highly
emotional decision. Given these complexities, investigations into general medical decision-
making within medical populations (e.g., cancer, HIV) have described some of the important
factors that are critical for making medical decisions, including literacy, health literacy, and
neurocognitive functioning (Doyle et al., 2016; Goggins et al., 2014; Reyna, Nelson, Han, &
Pignone, 2015). Critically, these factors have important impacts on health outcomes
including medication adherence, quality of life, retention in care, and mortality (Krull et al.,
2011; Lescure et al., 2011; Halverson et al., 2015; Jacks et al., 2015).

While medical models invariably integrate patient autonomy and decision-making as

the critical final step for medical decisions, the extent to which providers play an
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authoritarian, informative, or passive role earlier in this process varies, and this can have
significant influence on the choices that patients make (Charles, Gafni, & Whelan, 1999). In
the above example, a provider may provide a patient with information about the benefits and
risks of enrolling in the chemoradiation trial, and then continue to provide information while
the patient chooses to enroll or forgo the clinical trial (informative). Conversely, the provider
may provide his or her own recommendation using current medical knowledge and then ask
the patient whether he or she agrees to enroll (authoritarian). Shared decision-making (SDM)
is defined as an approach in which the clinician and patient collaboratively discuss treatment
options in the context of the patient’s preferences, resources, and values to arrive at a
mutually agreed-upon medical decision (Charles, Gafni, & Whelan, 1997). In this regard,
SDM is considered a potentially useful model for minimizing consequences of treatments
that patients perceive as most problematic (e.g., side effects, cost) and maximizing the
aspects of treatments that are most important to patients (e.g., quality of life,
longevity/mortality). While there has been support for SDM effectiveness at improving
patient autonomy in medical decisions (Shay & Lafata, 2015), the limited research on this
topic has not adequately identified specific SDM processes or patient characteristics that
might affect SDM effectiveness (Légaré et al., 2014). Identifying critical SDM activities and
individual differences in patient characteristics (i.e., individual differences in decision-
making capacity or neurocognitive functioning) may allow for a better understanding of how
these factors affect treatment adherence or other critical health outcomes during collaborative

patient-provider medical decisions.
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Decision-Making and Medical Outcomes

Decision-making in medical contexts is described as a patient—while under the care
of a provider—exercising autonomy as an independent participant directing medical
decisions (Beauchamp, 1994). Of course, there are a multitude of complex situations and
medical populations in which the capacity to meet these decision-making demands are
limited. For example, individuals with incipient dementia show gradual declines in their
ability to understand consent information, which can eventually lead to decisional
impairment (Okonkwo et al., 2008; Tallberg, Stormoen, Almkvist, Eriksdotter, & Sundstrom,
2013). In more severe cases, individuals with intellectual disabilities oftentimes require
proxies to make medical decisions due to lack of capacity to make decisions themselves
(Cantor, 2005). Another issue often encountered in medical contexts is the impact of mental
illness, as either individual mental health decisions or as comorbidities that impact the
medical decisions for other diseases (Ganzini, Lee, Heintz, Bloom, & Fentz, 1994). In these
instances, decisional capacity can be limited due to: (1) specific symptoms of a mental health
disorder (e.g., psychosis, severe depression), (2) specific mechanisms of indifference,
ambivalence, or indecisiveness, (3) difficulties communicating, or (4) lack of insight that
they are ill or need treatment (Van Staden & Kriiger, 2003). Finally, even in cases of only
mild or no observed cognitive limitations, patients’ medical decisional process can be made
difficult due to ambiguity of information, varying interpretations of evidence, the emotional
saliency of decisions, and weighing potentially equally important outcomes depending on
patient values (e.g., quality of life vs. life expectancy). For example, a patient faced with the
decision of whether to undergo a chemoradiation clinical trial may understand that their

decision will only marginally increase their life expectancy (if at all) at the expense of severe
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possible side effects. In each of these instances, there are a number of important health
outcomes and consequences that may result should a patient be limited in their medical
decision-making.

Specific health outcomes that have been associated with impaired medical decision-
making include poorer medication adherence (DiMatteo, 2004; McGrady, Brown, & Pai,
2016), lower health-related quality of life (Kaplan, 1991), and even higher rates of mortality
(Boyle, Wilson, Yu, Buchman, & Bennet, 2014). Given the importance of decision-making
in the context of medical settings, particularly in the context of important health outcomes
such as disability and mortality, there have been recent movements to maximize the potential
roles and autonomy of patients in the decision-making process. As such, improving patient
decision-making processes through improved patient-provider communication as in SDM
may specifically ameliorate decision-making limitations in populations with decreased
decisional capacity. In parallel, SDM may also increase patient autonomy during instances of
particularly complex medical decisions, which may be particularly important for individuals
within clinical populations that commonly have subtle alterations in cognitive or physical

functioning but in the context of retained decisional capacity.

Shared Decision-Making

In order to address some of the important issues of decision-making within medical
populations, SDM has been implemented using a variety of methodologies across a multitude
of medical settings and clinical populations. SDM is broadly defined as patient-provider
interactions during which a mutually agreed-upon medical decision is made using both the

patient’s preferences, resources, and values in addition to the provider’s knowledge of
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treatment benefits and risks (Charles et al., 1997). In a review surveying SDM studies across
different disease populations, Shay and Lafata (2015) found that the most commonly studied
medical population within SDM was cancer (36% of studies), followed by mental health
(13%), diabetes (13%), serious injury (8%), heart disease (5%), and HIV (5%). One of the
most common applications of SDM involves the utilization of decision aids, which include
written materials, instructional videos, electronic media, or other interactive guides to assist
patients when making informed decisions about medical treatments. Decision aids often
include information about treatments such as the likelihood of experiencing benefits or side
effects, relative effectiveness of treatments, the specific strengths and skills of the health care
team, cost, and burden on daily functioning. Another common implementation of SDM
includes the training of medical providers in communication skills or in other interpersonal
effectiveness skills in order to maximize patient values and preferences in the decision-
making process (Shay & Lafata, 2015). While surveys of SDM studies have revealed that
there is no single definition of SDM across studies examining its effectiveness (Makoul &
Clayman, 2006), SDM ultimately requires collaborative alliance and communication between
patients (i.e., values, preferences) and providers (i.e., medical knowledge; Charles et al.,
1997).

While limited in number, studies examining the effectiveness of SDM broadly
support its use in clinical settings. A Cochrane Collaborative review (Légaré et al., 2014) of
39 studies examining SDM showed small but reliable effects (mean Cohen’s d = 0.21) of
SDM on improving patients’ reports of health decision outcomes compared to usual care. A
systematic review of SDM randomized controlled trials showed that over half of SDM

studies showed significant effects of SDM for improving outcomes such as treatment
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adherence, patient satisfaction, and well-being (Joosten et al., 2008). Studies attempting to
identify specific outcomes improved through SDM have shown that SDM interventions are
most commonly effective when improving affective-cognitive outcomes (i.e., patient
satisfaction, anxiety about the illness, decisional conflict, confidence in decision,
knowledge), but less so for behavioral (e.g., enacting treatment decisions, medication
adherence) or health (e.g., overall health, quality of life, depressive symptoms, physiological
measures) variables (Shay & Lafata, 2015). Taken together, these reviews suggest that there
are small-to-moderate effects (Cohen’s d effect size range .03 to .50) of SDM on patient
satisfaction with the decision-making process, while there is there is weaker evidence for
SDM effects on behavioral (e.g., mediation adherence) or well-being (e.g., health, quality of
life) outcomes (Cohen’s d effect size range .02 to .24; Légaré et al., 2014). Nevertheless,
there exists the possibility that individual patient differences may modulate the effectiveness
of SDM in clinical settings.

Given the relatively small effect of SDM on patient outcomes, there have been a
number of investigations attempting to describe characteristics of individual patients who
may disproportionately benefit from SDM. For example, data from individual studies and
meta-analyses have shown that patient variables that have an impact on the effectiveness of
SDM include literacy, education, socioeconomic status, social support, and numeracy
(Durand et al., 2014; Smith, Nutbeam, & McCaffery, 2013; Schoenthaler, Schwartz, Wood,
& Steward, 2012). A critical finding supported by a meta-analysis of individual differences
in SDM (and may serve to direct the present study’s hypotheses) is that individuals with low
education, literacy, and socioeconomic status are disproportionately aided by SDM for

improving knowledge, informed choice, participation in decision-making, decision self-
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efficacy, preference for collaborative decision making, and reduced decisional conflict
(Durand et al., 2014). In other words, individuals from lower socioeconomic and educational
backgrounds are more likely to benefit from SDM. However, a review by Smith et al. (2013)
showed that even among individuals low in health literacy, certain basic aspects of health
literacy (acquisition of knowledge, ability to extract/interpret information, weigh
options/outcomes) are critical for participating in SDM. This suggests that benefits from
SDM may not extend to individuals with severely impaired basic comprehension skills
necessary for understanding decision aids, such as reading ability and basic numeracy. As
such, given that SDM may not benefit individuals at the very lowest levels of basic literacy
(i.e., illiterate individuals) or those who do not have medical decision-making capacity (i.e.,
severe dementia), it is critical for studies to consider variability of patient factors in the
normal range (as opposed to those with frank impairment) and their effects on SDM
effectiveness. Parallel evidence of an effect of health literacy in SDM comes from multiple
studies showing that higher numeracy patients prefer a more active role in decision-making
processes (Galesic & Garcia-Retamero, 2011; Hanoch, Miron-Shatz, Rolison, Omer, &
Ozanne, 2015), suggesting that individuals high in the component processes of health-
decision making may not prefer a provider who works in the framework of SDM. Finally,
recent theoretical models have included general patient factors such as self-efficacy to
suggest that these characteristics are important for patients to participate in SDM (Makoul &
Clayman, 2006). In all, it is hypothesized that health literacy, literacy, and self-efficacy all
play critical roles in describing individual differences that can affect both general decision-
making and SDM. Nevertheless, as mentioned previously, there indeed is limited research

concerning other specific individual differences that might impact the effect sizes associated
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with the effectiveness of SDM improving health, behavioral, and patient satisfaction
outcomes.

Consistent with previous calls in the literature to find “active” elements of complex
patient-centered interventions (Dwamena et al., 2012; Légaré et al., 2014), there is a need for
studies that determine the possible moderating or mediating effects of individual differences
in decision-making capacity on the association between SDM and important health
outcomes. Quite surprisingly, even though “decision-making” is contained within the phrase
“shared decision-making,” there have been no investigations to date explicitly examining the
effects of individual differences in decision-making capacity (as measured by health-related
decision-making tasks) or neurocognitive functioning (including tasks sensitive to brain areas
important for decision-making) on SDM effectiveness. As such, a primary aim of the
currently proposed study is to assess whether individual differences in decision-making
capacity moderate the effect of simulated SDM on participants’ decisional conflict.
Decisional conflict has been defined as (1) uncertainty in choosing options, and (2) feeling
uninformed and unclear about how personal values inform a choice (O’Connor, 1995).
Critically, decisional conflict is the most commonly studied outcome variable across SDM
studies (Légar¢ et al., 2014), in part because it is easily assessed with validated scales, and
because it considers patient-reported mechanisms (e.g., extent to which patient values were

part of a decision) that are actively targeted by many SDM interventions.

Medical Decision-Making and Neuropsychology
The theoretical reasons for including SDM in the medical decision-making model are

based on the concept that evidence-based medicine is most effective when it is combined
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with patient values and preferences. A movement towards implementing SDM into clinical
and research practice for neuropsychologists is in line with broader expectations for care
providers, such as Section 3506 of the Patient Protection and the Affordable Care Act (2010)
and commentaries on the role of SDM in medicine (e.g., Lee & Emanuel, 2013) calling for
evidence-based decision aids to be used reliably across health programs and settings. In
parallel, according to the American Medical Association (AMA) Code of Medical Ethics
(Riddick, 2003), medical providers are required to discuss with patients the evidence-based
benefits, risks, and costs of appropriate treatment alternatives (including forgoing treatment),
and to consider patient’s resources and needs (e.g., values). Previous statements made by the
American Psychological Association have defined evidence-based psychological practice
(EBPP) as making clinical decisions collaboratively with patients using the best clinical
evidence while considering patient values (APA Presidential Task Force on Evidence-Based
Practice, 2006). Relatedly, Chelune (2010) proposed that evidence-based clinical
neuropsychological practice (EBCNP) should adopt the same core features of the medical
model including clinical expertise along with best research evidence but in the context of
individual patient needs. Thus, Chelune (2010) proposed that neuropsychologists strive for 3
primary goals in order to deliver EBCNP: (1) provide clinical outcomes that are defined by
changes in status, performance, or another objectively defined endpoint, (2) analyze data that
can be readily applied by clinicians, and (3) utilize statistical analyses that allow for group-
level findings to be readily applied to individual neuropsychological cases. In the interim
years since Chelune’s (2010) proposal for EBCNP, there have been few successful studies
that have directly addressed these goals. However, one possible process of increasing

evidence-based practice in neuropsychology is to adopt practices with demonstrated
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effectiveness in the medical literature and applied medical settings, particularly those that
meet individual patient needs. As such, SDM remains a potentially fruitful avenue for
exploring the extent to which neuropsychological researchers and providers might be able to
gather evidence-based intervention or assessment outcomes towards the ultimate goal of

improving individual case outcomes.

Cognitive Correlates of Medical Decision-Making

Although there are no studies that have directly examined the cognitive architecture
of SDM, we do have a better understanding about health decision-making and its
neuropsychological correlates, which may inform hypothesis development for the current
study. Previous theoretical models of decision-making may be drawn from the broader
psychological literature including analytic decision theory (Von Neumann & Morgenstern,
1944) and information integration theory (Anderson, 1968). More recent studies have
demonstrated that specific neurocognitive functions among clinical populations are
particularly relevant to difficult health decisions. For example, a number of studies have
found that the cognitive domains of executive functions, memory, and speed of information
processing are particularly important component processes of decision-making among
medical populations (Iudicello et al., 2013; Mubhlert et al., 2015). Among these domains,
executive functions appear to be the most widely studied and supported neurocognitive
domain showing associations with decision-making (e.g., Muhlert et al., 2015).

In his model of frontal lobe functions, Stuss (2011) specifically describes the inherent
difficulty assessing decision-making from a neuropsychological perspective, noting that

individuals with damage to the ventromedial prefrontal cortex (an area often associated with
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poorer real-world decision-making; Denburg et al., 2007) often perform within normal limits
on traditionally used neuropsychological measures. Nevertheless, component executive
functions that are proposed to be particularly important for decision-making include
categorization of alternative decisions, selecting critical information to be recalled, and
strategy application (Brand, Labudda, & Markowitsch, 2006). Other tasks of executive
function thought to be sensitive to ventromedial prefrontal cortex dysfunction include those
employed in a number of studies examining “risky” decision-making (e.g., gambling tasks,
delayed discounting) among medical populations. For example, individuals infected with
Hepatitis C virus (HCV) have been observed to choose smaller immediate rewards over
larger delayed rewards (Huckans et al., 2011), potentially highlighting altered decision-
making styles in this clinical population. Broadly, there appears to be support for increased
risky decision making among disease populations with fronto-striatal involvement, including
Parkinson’s disease (Evens, Hoefler, Biber, & Lueken, 2016), HIV disease (Hardy, Hinkin,
Levine, Castellon, & Lam, 2006), multiple sclerosis (Muhlert et al., 2015), traumatic brain
injury (TBI; Sigurdardottir, Jerstad, Andelic, Roe, & Schanke, 2010), and Wilson’s disease
(Ma et al., 2013). These patient populations with executive dysfunction have been shown to
benefit from rehabilitative techniques aimed at improving executive functions (Levine et al.,
2000). While it remains to be determined whether SDM interventions could in the future
generalize to remediating decision-making impairments in populations with executive
dysfunction, the current study seeks to examine whether individual differences in decision-
making generally alter the effectiveness of SDM.

By way of example, HIV disease provides a model population in which medical

decisions are commonly made for engaging in medical care or adhering to medications
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(Gardner, McLees, Steiner, del Rio, & Burman, 2011), and the disease itself can confer
neurocognitive dysfunction, which can result in poorer decision-making capacity (Doyle et
al., 2016). HIV-associated neurocognitive disorders (HAND) is associated with more severe
HIV disease characteristics (Ellis et al., 2011), more medical comorbidities (e.g.,
cardiovascular disease; Wright et al., 2010), and decreased retention in care and health-
related behaviors (Doyle et al., 2016; Jacks et al., 2015). Further, HAND commonly confers
impairments in neurocognitive domains often considered critical for health-related decision-
making, including executive functions, episodic memory, psychomotor speed, and attention
(Brand, Labudda, & Markowitsch, 2006; Reger, Welsh, Razani, Martin, & Boone, 2002).
Specific studies examining “risky” decision-making in HAND have shown poor decision-
making in this population, and decision-making is associated with deficits in the domains of
executive functions and learning (Iudicello et al., 2013). Doyle et al. (2016) found that
health-related decisional capacity was impaired in individuals with HAND, and
performances on the capacity measures were related to neurocognitive functions (e.g.,
episodic memory, risky decision-making) and health literacy. Taken together, these findings
suggest that individuals with HAND show specific neurocognitive (e.g., executive functions,
episodic memory) and health (e.g., health literacy) variables that are particularly important
for making health-related decisions. Finally, these findings of cognitive correlates of
decision-making in HIV are particularly applicable to SDM, as previous studies have
demonstrated that higher levels of communication, trust, and collaboration between providers
and patients are associated with better adherence to anti-retroviral treatments (Heckman,
Catz, Heckman, Miller, & Kalichman, 2004; Schneider, Kaplan, Greenfield, Li, & Wilson,

2004), and lower mortality rates (Ironson, Lucette, & McIntosh, 2015). As such, medical
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populations such as HIV provide important data suggesting how neurocognitive variables
could modulate or play a role in the SDM process.

While applied studies examining decision-making among medical populations have
generally found that executive functions are primary, critical components of medical
decision-making, theoretical models of decision-making have produced more comprehensive
descriptions of the cognitive resources necessary for effective medical decision-making. To
this end, a relevant model proposed by Brand et al. (2006) includes three primary
neurocognitive domains necessary for decision-making. These neurocognitive abilities
include: (1) episodic memory in order to learn and retain important information relevant to
the decision (particularly in early and late stages of decision-making) and to recall previously
experienced decision-making experiences, (2) categorizing alternative choices, strategy
application, and selection of important information (e.g., executive functions), and (3)
attention/working memory to attend to important information. As it pertains to SDM in
previous studies, a critical component of medical decision-making capacity involves intact
global neurocognitive functioning (e.g., mental status; Karlawish, 2008), while more
complex medical-decisions can require intact memory, executive functions, and
attention/working memory. Thus, it follows that since one crucial aspect of the collaborative
patient-provider interactions in SDM is the patient’s background and individual decision-
making capacity, there is an important place for considering neurocognitive functioning and

decision-making capacity in individuals participating in SDM with their provider.
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Decision-Making Capacity

On a practical level, decision-making capacity has been defined in a theoretical model
by Marson, Ingram, Cody, & Harrell (1995), which includes: (1) evidencing a treatment
choice, (2) appreciating personal consequences of the choice, (3) providing rational reasons
for treatment choice, (4) understanding treatment situation and choices, and (5) making a
reasonable treatment choice. However, this definition has since been noted to be more
closely descriptive of decisional competency, which is a related but not interchangeable term
(Marson, Earnst, Jamil, Bartolucci, & Harrell, 2000). The key distinction between capacity
and competency involves the type of patient status being assessed and who is doing the
evaluation, wherein capacity denotes a clinical status as determined by a clinician while
competency denotes a legal status as determined by a judge (Wyszynski & Garfein, 2005).
Regarding assessment of each of these designations, there is considerable variability and
discussion surrounding adequate measurement of clinical decision-making capacity. In the
medical field, these decisions are most commonly left to medical providers to make clinical
inferences to determine decision-making capacity. Nevertheless, there have been specific
measures developed in an attempt to more reliably assess an individual’s decision-making
capacity, such as the Capacity Consent to Treatment (CCTI; Marson et al., 1995) and the
Functional Inquiry (Pachet, Newberry, & Erskine, 2007). Another measure developed in
research settings is the Modified UCSD Brief Assessment for Capacity to Consent (UBACC-
T; Jeste et al., 2007), which attempts to standardize the difficult procedure for determining
medical decision-making capacity or consenting to participate in research studies.
Regardless, decision-making capacity remains a primarily clinical decision based on medical

providers’ integration of multiple sources of data (e.g., mental status, capacity to understand
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spoken or written language) and semi-structured interviews such as Functional Inquiries. In
research settings, studies commonly include individual measures of decision-making capacity
as opposed to composite measures drawing from the cognitive and health literacy domains
considered to be part of decision-making capacity.

While clinician assessments of patient medical decision-making capacity vary, many
are based on the specific competency model of medical decision-making posited by Marson
et al. (1995). For example, Dunn, Nowrangi, Palmer, and Saks (2006) proposed that medical
decisions as related to capacity require the ability to understand information, to appreciate
significance of evidence, and to apply evidence and information by choosing a clear and
consistent choice. Building off these specific models, a composite conceptual model for
medical decision-making capacity as constructed for the current proposal is presented in
Figure 1, and includes variables commonly considered in medical-decision making models,
but also incorporates these variables into a broad SDM model. This model serves as a
general indicator of the decision-making correlates that are hypothesized to be required to
adequately make health decisions in the real-world. In short, this model is presumed to
operate within existing patient-provider communication and SDM schema such as that
proposed by Charles et al. (1997), in which an individual’s decision-making exists in in the
context of the exchange of both information and treatment preferences by both physician and
patient and agreement by both parties on the treatment to implement. Further, consistent with
previous reports indicating the importance of individual differences in medical decision-
making (i.e., Doyle et al., 2016), it is proposed that important patient-specific variables (e.g.,
literacy, health literacy, neurocognitive functioning, general self-efficacy) are part of the

overall model contributing to effective SDM and its outcomes. This current model highlights
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the need for a complete assessment of decision-making capacity within a patient in order to
determine whether any of the individual factors falling underneath the umbrella of decision-
making capacity might moderate the effectiveness of SDM with a treatment provider. For the
proposed study, decision-making capacity as a variable will be constructed using a composite
of measures theorized to draw from these many contributory components of capacity. In this
regard, the present study adds to the previous body of literature by examining decision-
making capacity using multiple measures of both health-related decision-making and risky

decision-making, as opposed to individual measures of decision-making capacity.

Figure 1. Shared decision-making model.
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Cancer: A Model of Medical Decision-Making

While SDM has been employed and investigated in numerous medical diseases,
including diabetes, serious injury, heart disease, and HIV, the most commonly studied
disease populations involve decisions regarding cancer treatment (Légaré et al., 2014; Shay
& Lafata, 2015). Further, there are important disease-specific clinical and decision-making
factors unique to cancer populations that make them particularly suitable for SDM
implementation. For example, cancer patients often make decisions throughout the “cancer
continuum,” including prevention, screening, diagnosis, treatment, survivorship, and end of
life stages (Reyna, Nelson, Han, & Pignone, 2015). The importance and gravity of medical
decisions within this population also cannot be understated, with therapy or surgical
intervention clinical trials often examining outcomes such as severe cognitive impairments
(e.g., language or memory impairments; Gondi et al., 2014) or median mortality with average
timelines as short as weeks to months (e.g., Shin et al., 2016). Additionally, a cancer
diagnosis commonly presents with multiple treatment options, including surgical resection,
radiation, chemotherapy, immunotherapy, or hormone therapies, (National Cancer Institute,
2017), from which multiple combinations of options may be presented to patients. Finally,
cancer patients are of particular interest for examining possible individual differences in
decisional capacity or neurocognitive performance due to the specific effects that cancer and
treatment can have on these functions. For example, patients with brain tumors in the frontal
lobe (particularly involving the ventromedial prefrontal cortex) evidence disadvantageous
decision-making on the lowa Gambling Task (IGT) compared to neurologically unimpaired
controls (Mattavelli et al., 2012). These findings also can be found in non-CNS cancers

treated with chemotherapy. For example, Chen et al. (2013) found that breast cancer patients
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treated with the chemotherapy evidenced disadvantageous decision-making on the IGT
compared to breast cancer patients not undergoing chemotherapy. Taken together, the
frequency and importance of medical-decision making coupled with the decision-making
impairments that can occur in cancer populations make them a particularly interesting group
in which to determine how individual differences in decision-making capacity might affect

the efficacy of SDM.

Conclusion

The presently reviewed neurocognitive architecture of health decisions, as well as the
prevalence of decision-making problems that are observed in clinical populations with
neurocognitive impairments, make examining neurocognition and decision-making abilities a
particularly promising set of variables to examine as potential modulators of the effectiveness
of SDM. Quite surprisingly, although SDM holds as a core tenet the decision-making of both
patients and providers, there have been no investigations of how individual differences in
decision-making capacity or neurocognitive functioning in patients affect SDM in any
clinical or experimental population. To this end, the present study will propose to utilize an
experimental paradigm using a hypothetical medical scenario with undergraduate students in
order to test the effects of decision-making capacity on the efficacy of SDM.

As reviewed previously, there are a host of outcome variables (e.g., perceived role in
medical decisions, decisional conflict, knowledge of treatments, behavioral outcomes, health
outcomes) that have been examined as possible factors on which SDM may operate (see
Taylor et al., 2013). Given the relatively small effect sizes describing the relationship

between SDM and across these outcome variables, the present study will investigate how
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SDM affects decisional conflict (i.e., feeling uncertain and uninformed about a decision),
which is the most commonly studied outcome and is considered to be most immediately
affected by a decision (e.g., not a long-term outcome; Légaré et al., 2014). Given the findings
of a meta-analysis conducted by Durand et al. (2014) showing that SDM interventions
provided a differential benefit to groups with lower literacy and socioeconomic groups
(compared to their higher literacy and socioeconomic group peers), it is hypothesized that
individuals with lower levels of decision-making capacity and neurocognitive function will
receive a disproportionate benefit to decisional conflict compared to individuals with higher
levels of decision-making capacity.

Should SDM be moderated by individual differences in decision-making capacity,
there are multiple potential benefits that might subsequently be applied to the medical field or
to specific populations. First, it is possible that individual differences in decision-making
capacity or broader neurocognitive function represent an understudied patient factor that has
previously been influencing suboptimal effectiveness of SDM in research to date. Thus, the
current study could provide evidence for a specific patient-factor to be considered in future
studies of SDM, and may even lead to specific subpopulations of patients (e.g., those with
low decision-making capacity) that may differentially benefit from SDM. This may in turn
provide clinical and economic incentives for researchers and providers alike to choose groups
that might receive structured decision-making interventions and leave other groups to
undergo more traditionally implemented authoritative or passive interventions. Second,
should it be determined that SDM is of particular benefit to individuals with specific
decision-making or neurocognitive dysfunction, it is possible these data could provide the

impetus for specific disease populations, such as those that evidence executive dysfunction
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associated with fronto-striatal pathway or ventromedial prefrontal cortex involvement, to be
specifically targeted for SDM interventions. For example, future studies may wish to
specifically study glioblastoma patients with frontal lobe tumors and executive dysfunction
to determine whether these individuals might be particularly aided in their decision-making
process to elect or forgo an early phase therapy trial instead of standard of care. These
possible benefits to research and clinical medicine highlight the importance of studying
individual differences in decision-making capacity in SDM.

Hypotheses.

The primary hypothesis for the current study was that decision-making capacity
scores would moderate the effect of SDM on decisional conflict such that the effect of SDM
on decisional conflict is stronger in individuals with relatively low decision-making capacity.
In other words, SDM was hypothesized to be strongly related to decisional conflict among
individuals with poor individual decision-making capacity, but SDM would not be associated
with decisional conflict among individuals with high individual decision-making capacity. In
order to determine whether decision-making capacity is a unique moderator of the SDM and
decisional conflict relationship, the current study also sought to determine whether other
possible moderators (i.e., global neurocognitive functioning, executive functions, general
health literacy, general self-efficacy) affect the relationship between SDM and decisional
conflict. Specifically, it was predicted that global neurocognitive functioning, executive
functions, general health literacy, and general self-efficacy would have numerically smaller
moderating effect sizes relative to that of decision-making capacity. Finally, it was predicted
that exploratory analyses using alternative outcome measures (i.e., memory for symptom and

treatment information, perceived collaboration between participant and provider) would



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 21

show similar effects to the current primary hypotheses. Specifically, it was predicted that
decision-making capacity also would moderate the effect of SDM on memory for treatment
information such that SDM disproportionately benefits individuals with lower decision-
making capacity for retaining treatment information. However, it was predicted that
individuals with lower decision-making capacity would have lower reported perceived

collaboration with providers, regardless of SDM condition.

CHAPTER 2
METHOD

Participants

The study sample consisted of a group of younger adults (age range 18 - 45) recruited
from the undergraduate research participant pool at the University of Houston. All
participants provided signed consent before participating in the study, and the Institutional
Review Board at the University of Houston approved all procedures for the study
(STUDY00000406). All participants received 2 credit hours per hour of participation in the
study. Inclusion criteria for analyses included being between the ages of 18 and 50, a
registered University of Houston student, native or bilingual proficiency in English language
fluency and comprehension, and capacity to provide consent to participate. Exclusion criteria
included self-reported history of major neurological problems (e.g., head injury with loss of
consciousness greater than 30 minutes, seizure disorders, multiple sclerosis, etc.), severe
psychiatric conditions (e.g., bipolar disorder, psychosis), and active drug or alcohol use

disorder as measured by a self-reported comorbidity checklist.
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A total of 98 participants were recruited and participated in the study from March
2018 to November 2018, which was 121% of the original enrollment target. Of the 98
participants, 5 participants were excluded for having an effort index > 0 on the Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS; Randolph, Tierney,
Mohr, & Chase, 1998; Silverberg, Wertheimer, & Fichtenberg, 2007), 3 participants were
excluded for failing to adequately respond to quality-check reverse-coded items on the self-
report outcome measure (1 of these also was an outlier on the experimental group check
measure), and 1 participant was excluded due to losing data for the outcome measure and
decision-making capacity measures, resulting in a total of 89 individuals in the total study
sample used for all analyses. Participants were randomly assigned into the shared decision-
making group (SDM; n = 45) or the autocratic decision-making group (control; n = 44).
Procedure

All participants were tested in one 2-hour evaluation session while seated in an
examination room with the examiner.
Assessments and Measures

The following two sections describe the study measures that were administered to
assess the health-related and risk-taking aspects of decision-making. For health-related
decision-making, both performance- and report-based tasks were chosen due to their
relatedness to health-decisions. Examples of such tasks included participants being
administered a vignette, asked to make a health-related decision and answer questions about
the possible decision option(s) (performance-based) or asked to rate their perceived typical
role in real-world health decision (report-based), and it is considered that these directly

comprise the construct of decision-making capacity for medical decisions. Risk taking
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measures, while not explicitly part of medical decision-making, were considered for the
purposes of this study to be a related construct that may play an important role in determining
individual differences in medical decision-making. Further, studies in clinical populations
(e.g., HIV) have shown risk-taking and health decision tasks to be related and associated with
small-to-medium effect sizes (p = .24; Doyle et al., 2016). Risk-taking measures are
described below and include risk/reward gambling tasks and delayed gratification vs.
immediate gain tasks. As such, the proposed decision-making composite included in this
study was hypothesized to represent (1) health-related decision-making capacity and (2)
extent of response style regarding risky decisions, such that higher scores represent better
health-related decision-making capacity and/or less risky decision-making. Component
aspects of medical decision-making (e.g., numeracy, health literacy, mood) were not planned
to be included in the proposed decision-making composite variable since the proposed
performance-based measures were hypothesized to draw from these more elementary
components when performing or reporting preferred medical decision-making.

Health-Related Decision Measures.

Participants were administered the Modified UCSD Brief Assessment for Capacity to
Consent (UBACC-T), which was developed by Jeste et al. (2007) and adapted to contain
treatment appraisal content (Burton et al., 2012). The UBACC-T involves a scenario using an
imaginary situation in which a friend asks participants to share advice making an important
medical decision. After making their decision, participants were asked to provide additional
information about the scenario (e.g., alternatives to treatment) and details surrounding
justification for their decision on 10 questions relating to the medical scenario (score range 0-

19, sample range = 7-19), with higher scores reflecting better performance.
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Participants completed a modified version of the Decisional Conflict Scale
Hypothetical Medication Scenario (DC-MED; O’Connor, 1995) described by Doyle et al.
(2016). Participants were presented with a brief hypothetical scenario in which they have
been experiencing mild problems with memory and paying attention. Participants were
presented with four different medication options, each with different rates of success at
improving symptoms, severities of side effects, and cost. Given the primary outcome of the
currently proposed study (decisional conflict), the current version was adapted to have a
single best medical decision. Given a high rate of correct responses across the sample (98%
identified the correct choice), total scores included participant responses to 3 questions
regarding the efficacy, side effects, cost, and color of pill shown during the medication
decision. Possible scores range from 0-14, with higher scores representing better recall of
treatment information (sample range = 2-12).

All participants completed a modified version of the Decision-Making Competence
Assessment Tool (DMCAT; Finucane & Gullion, 2010). The DMCAT is a performance-
based decision-making task comprised of three subscales surrounding medical and nutritional
decisions: (1) comprehension, (2) dimension weighting, and (3) consistency of decisions. In
the interest of time, the original DMCAT was modified from its original version (50 items) to
14 items by using only complex problems (i.e., removing simple problems) and using only
items involving health content (i.e., removing financial items). The DMCAT thus has a range
of 0-14, with higher scores indicating better comprehension and consistency in decision-

making (sample range = 3-14).
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Risk-Taking Decision Measures.

The lowa Gambling Task (IGT; Bechara, Damasio, Damasio, & Anderson, 1994)
requires assessing rewards and risks, uncertainty, implicit rule learning, and response to
feedback performance on a computerized task of simulated monetary gains/losses.
Participants were asked to maximize profits over 100 trials while drawing cards from 4 decks
of cards: 2 decks with high immediate gains and occasional higher penalties, and 2 other
decks with low immediate gains and occasional low penalties. Total IGT scores reflected the
total number of choices from advantageous decks minus the total number of choices from
disadvantageous decks only among items 21 through 100 (NB. the first 20 trials have been
shown to have low validity for risky decision making and are considered to reflect
exploratory behavior rather than decision-making style, Dunn, Dalgleish, & Lawrence,
2006), such that scores are indicative of poor decision-making (total score range = -80 to 80,
sample range = -50 to 68).

The Decision Making Questionnaire (DMQ); French, West, Elander, & Wilding,
1993) is a 21-item scale that assesses individuals’ control, confidence, and thoroughness in
the decision making process. Of the 7 subscales from this instrument, 3 of the subscales were
excluded in the current study since they presented possible criterion contamination with the
decisional conflict outcome, had limited relevance risky decision-making, and also showed
the lowest associations with everyday functioning in the original validation study (French et
al., 1993). The subscales (items) that were excluded include social resistance (i.e., “Do you
like to consult with others?”), principled (“How often are your decision governed by your
ideals regardless of practical difficulties?”’), and instinctiveness (“Do you rely on ‘gut

feelings” when making decisions?”’). Thus, the measure used in the current study included 14



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 26

items from 4 subscales (i.e., thoroughness, control, hesitancy, optimizing) and examples of
items include “Do you make decisions without considering all of the implications?” and “Do
you take the safe option if there is one?”” and had a possible range of 14-84 with higher scores
representing “better” decision making control and thoroughness (sample range = 43-73).
Participants were administered the Monetary Choice Questionnaire (MCQ); Kirby,
Petry, & Bickel, 1999), a self-reported measure of delayed discounting during which
participants are asked to make forced-choice decisions based on hypothetical monetary gains
that can be obtained immediately (i.e., tonight) of relatively smaller amounts or later (e.g., in
25 days) for varying amounts. Items were scored using a scoring program (Kaplan, Lemley,
Reed, & Jarmolowicz, 2014), which provided a k value that was used for analyses. Higher
overall k values represent relatively steep discounting wherein small amounts of delay

substantially affect reward value (possible range of k is 0 to © but practical range is 0 to

0.50, Wileyto, Audrain-McGovern, Epstein, & Lerman, 2004; sample range 0-0.13). In
previous studies, higher k values have been associated with obesity, drug abuse, and
gambling behaviors (see Odum, 2011).

One measure, the Game of Dice Task (GDT; Brand et al., 2005), was unable to be
included in the final data analysis due to a proportion of the collected data being lost. As was
proposed, the remaining six decision-making capacity measures were considered for
inclusion into a composite score for each participant by computing sample-based Z-scores for
each measure listed below and then using the arithmetic mean of these measures to create a
composite decision-making score. However, as shown in Table 3 and discussed further in the
results, only 2 of the 6 total decision-making capacity measures were significantly correlated

with each other, with 14 of the 15 pair-wise spearman r; values failing to reach statistical
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significance at o = .05, and the mean 7, value was small (i.e., .04). Therefore, a composite
approach to data analysis is not appropriate because it would be comprised of unrelated
measures and an unreliable measure of decision-making capacity. Accordingly, I used an
approach for analysis whereby individual decision-making capacity measures were tested in
separate moderation models. Given the increased risk of Type I error with this alternate
approach, the critical a was adjust using false discovery rate (Benjamini & Hochberg, 1995).

Executive Functions Assessment.

All participants were administered the Color-Word Interference and Trail Making
(switching) subtests from the Delis Kaplan Executive Function System (D-KEFS; Delis,
Kaplan, & Kramer, 2001) as well as the Paced Auditory Serial Addition Task (PASAT;
Gronwall, 1977) in order to assess executive functions and create an executive functions
composite score for use in hierarchical multiple regressions. Due to time limitations, these
measures were administered in a manner inconsistent with standardized administration
procedures (i.e., without administering preceding tests as performed in normative data
collection), and as such all tests were analyzed using raw scores (as opposed to age-adjusted
scaled scores). Each of the 3 raw scores were converted into a sample-based Z-score. For
each participant, the arithmetic mean of these 3 Z-scores was derived to create an executive
function composite score (mean , = 0.51).

The Color-Word Interference test of the D-KEFS measures a participant’s ability to
inhibit an overlearned verbal response (i.e., reading printed words) in order to generate a
conflicting response of naming the dissonant ink color in which the words are printed (Delis,
Kaplan, & Kramer, 2001). The outcome variable of this measure is total time to complete the

task (sample range 29 — 92). The Trail Making (switching) test of the D-KEFS requires
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participants to connect numbers and letters in alternating, ascending sequence, and is a
measure of cognitive flexibility, working memory, visual scanning, and motor speed. Total
time to complete is the outcome variable (sample range 34 — 173). The PASAT is a measure
of working memory and speed of information processing that involves participants’ ability to
add pairs of digits by adding each digit to the digit immediately preceding it. For the current
study, digit presentation rates of every 3.0” and 2.4” were used. 50 items were presented for
each interval set with a max score of 49 on each set. Thus, scores could range from 0-98 with
higher scores representing better working memory and speed of information processing.
Total correct responses across all 98 items were summed (sample range 27 — 97) and
converted to a sample-based Z-score for each participant.

Neuropsychological Assessment.

All participants were administered the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS; Randolph et al., 2014) as a global indicator of
neurocognitive functioning. Given the study’s hypotheses (i.e., that decision-making capacity
moderates the effect of SDM on decisional conflict, while global cognitive functioning does
not), RBANS scores were derived using sample-based Z-scores in a manner similar to that of
the decision-making capacity composite. Specifically, sample based Z-scores were generated
for individual raw score each of the 12 RBANS subtest scores (list learning, story memory,
figure copy, line orientation, picture naming, semantic fluency, digit span, coding, list recall,
list recognition, story recall, figure recall) and the arithmetic mean of these sample-based Z-

scores were derived for each participant (mean 7= . 23)
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General Health Literacy.

The Rapid Estimate of Adult Literacy in Medicine Reading Test (REALM; Davis et
al., 1993) was administered as an assessment of both single-word reading for assessing
literacy/generalized intelligence as well as a health literacy assessment. The list was
comprised of 66 words commonly used in healthcare settings that participants were asked to
read aloud (scores range 0-66, sample range 53 — 66). Participants also were administered
Newest Vital Sign (NVS; Weiss et al., 2005), which is a quick screening test for health
literacy commonly employed in primary health settings. Participants are asked to examine
health-related information from a nutritional label and answer 6 questions based on the
information (score range 0 — 6, sample range 2 — 6). Participants also were administered the
Expanded Numeracy Scale (ENS; Lipkus, Samsa, & Rimer, 2001) which is a measure of
participants’ ability to understand and use numeric information. The ENS is comprised of 8
(score range 0-8, sample range 2 — 8) items and involves participants responding in multiple
choice or short answer format to each item regarding numerical judgments and understanding
numerical information. Finally, participants completed the Brief Health Literacy Screen
(BHLS; Chew, Bradley, & Boyko, 2004), which is a 3-item self-report questionnaire
measuring perceived capacity to perform health-related tasks, including understanding
written health information. The BHLS utilizes a Likert-type scale on each item (range 0-4; 0
= none of the time to 4 = all of the time), with higher scores reflecting poorer self-reported
capacity to perform health tasks (score range 0 — 12, sample range 0 — 10). Given lack of
correlations among general health literacy scores with the exception of REALM and NVS,
which were significantly related (r;= .35, p <.001), raw scores were used for all moderation

analyses. A single composite was made for the REALM and NVS (since these measures
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were correlated) by converting raw scores into a sample-based Z score and computing the
arithmetic mean of these 2 Z-scores for each participant. To account for multiple
comparisons, an FDR adjustment to o for the 5 (REALM, NVS, ENS, BHLS, REALM/NVS)
composite scores used for moderation model interaction terms.

General Self-Efficacy.

All participants completed the General Self-Efficacy Scale (GSE; Schwarzer &
Jerusalem, 1995) as a measure of self-perceived self-efficacy for managing and coping with
daily hassles and adaptation to experiencing stressful life events. The GSE is a 10-item scale
with example items including “I can always manage to solve difficult problems if I try hard
enough.” and “I can usually handle whatever comes my way.” Participants rated each item
from “Not true at all” to “Exactly true” and scores for each item range from 1 to 4. Total
scores range from 10 to 40 (sample range = 22 — 40), with higher scores representing better
management and coping for stressful life events/problems.

Psychosocial Factors.

Participants also completed a modified version of the Beliefs Related to Medication
Assessment (BERMA; McDonald-Miszczak, Maris, Fitzgibbon, & Ritchie, 2004), which was
modified to assess only for the 25-item “Dealing with Doctors” subscale. Participants rated
agreement with statements using a Likert-type scale (range 1-5, 1= “strongly disagree” and 5
= “strongly agree), with higher scores indicating better interactions with healthcare providers
(score range 25-125, sample range 54 — 115); total scores were used from this measure. The
Control Preference Scale (CPS; Degner, Sloan, & Venkatesh, 1997) was administered as a
measure of preferred role in treatment decision processes in order to determine if there were

any group differences on preferred role (e.g., shared versus individualized decisions) in real-
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world decision-making. Participants were asked to choose 1 of 6 possible options that differ
in the degree to which the participant prefers to participate in their own medical decision
(e.g., “I prefer to make the final treatment decision”, “I prefer that my doctor and I share
responsibility for deciding which treatment is best for me,” “I prefer to leave all treatment
decisions to my doctor”). Participants were asked to choose their most preferred role in the
treatment process of the 6 response options. Preferred roles were assigned a value from 1 to 6
(score range 1 — 6, sample range 1 —4) with an individuals score representing their top-rated
preferred role. On this measure, lower scores indicated a preference for an active role and
higher scores indicated a preference for passive medical decision-making. For descriptive
purposes (see Table 1), criteria proposed by Degner et al. (1997) were applied to this
continuous variable to categorize individuals into “passive”, “collaborative, or “active” roles
in medical decision-making.

Cancer Knowledge.

Participants provided (1) self-reported history of cancer and (2) history of cancer in a
family member that were used as adjunct binary variables of familiarity with cancer
diagnoses. A questionnaire developed de novo for the proposed study was administered to
participants as an assessment of cancer treatment knowledge (Cognitive Effects of Cancer
Treatment Questionnaire; CECT-Q). This 12-item true/false questionnaire assessed
familiarity with the content of the SDM task, and was used as a quality control (i.e., possible
covariate) measure to ensure that the randomized groups do not differ in their familiarity with
the content discussed during the SDM task (i.e., cancer treatment and possible
neurocognitive sequelae of cancer treatments). Sample items included: “Chemotherapies can

cause patients to experience slowed processing speed and memory impairments” (TRUE)



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 32

and “Surgery to remove a brain tumor always immediately improves a patient’s memory”’
(FALSE). Possible scores range from 0 to 12, with higher scores representing more
knowledge of cancer and cancer treatment effects on cognition. Across the sample, the
CECT-Q was found to have adequate internal consistency (Kuder-Richardson Formula 20 =
0.71), scores ranged from 0 to 12, and the distribution was normally distributed (Shapiro-
Wilk W = 0.98, p =.166). However, scores on the CECT-Q were not significantly associated
with any health-related tasks (all ps > .10) or self-reported family history of cancer (F[1,87] =
0.01, p =.927, Cohen’s d = .04).

Mood Assessment.

All participants completed the Profile of Mood States (POMS; McNair, Lorr, &
Droppleman, 1981) as a measure of affective distress, which involves 65 items of emotional
or physical states that participants rate from having experienced a given state “not at all” to
“extremely” over the week prior to the evaluation (range 0 to 4, 0 = “not at all” and 4 =
extremely), with higher scores indicating relatively higher mood disturbance (range -32 to
200, sample range -18 — 102).

Shared Decision-Making.

The experimental SDM task included a mock patient-provider interaction, with
participants being instructed to imagine they were in a situation during which they are at a
doctor’s visit discussing treatment options with their medical provider (examiner).
Participants were instructed to imagine that they have been undergoing cancer treatment over
the past year, and while they are now in remission from cancer, recent cognitive testing
shows that they have impairments on neuropsychological functioning (i.e., problems paying

attention, impaired memory, difficulties with organization). This approach was taken to
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increase the possible clinical relevance given the limitations inherent in using a sample of
health undergraduate students. All participants were informed that they can be referred to a
physician who will prescribe them medications or to a psychologist who will provide a brain
training computer program, both aimed at improving their thinking skills (NB. participants
ultimately decide whether they would choose the medication, brain training computer
program, neither treatment, or both treatments). While one participant disclosed previous
personal health history significant for cancer diagnosis (see above self-reported comorbidity
checklist), this participant was not be excluded from the current study. Participants were
randomly assigned to one of 2 groups: (1) a shared decision-making (SDM) group with the
examiner and participant working collaboratively to reach a treatment decision using
decision aids (SDM group), and (2) an autocratic decision-making “treatment as usual”
(control) condition wherein the participant was informed that the provider typically chooses
one of the treatment options (i.e., the medication), and that while the provider wrote up their
prescription they could look over other treatment options. Participants in both groups were
provided identical decision aids with information covering specific values (i.e., treatment
side effects, treatment cost, treatment daily routine) that they were asked to use to inform
their decision. However, decision aids were used collaboratively between the mock provider
and the participant in the SDM group, but the participant was left to review the decision aids
alone in the control group. In the SDM group, the mock provider and participant reviewed
the decision aids in a way that specifically addressed participant’s actual real-world values to
guide their decision of choosing the medication, brain training computer program, both
treatments, or neither treatment. In the control group, the participants examined identical

decision aids as presented in the SDM group, but were told that a treatment option has been
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selected for them by the provider but that they are able to make their final decision. Both
groups made a decision after reviewing their respective materials.

At the conclusion of the task, participants in both groups rated their decisional
conflict using the Decisional Conflict Scale (DCS; O’Connor, 1995). The DCS consists of 16
questions regarding self-efficacy and decisional conflict using Likert-type scale responses
(range 0-4; 0 = strongly agree, 4 = strongly disagree), with higher values indicating less
confidence in health-related decision (total score range 0-64, sample range = 0 - 42); total
scores of the DCS were included for analyses. In the current sample, the DCS had high
internal consistency (Cronbach’s o = 0.88). The DCS is the primary outcome of the current
study due to the fact that it is the most commonly utilized outcome measure across studies of
SDM (Légaré et al., 2014). However, as part of outcomes of exploratory analyses,
participants also were administered outcome measures assessing perceived role in their
decision and health knowledge gained. Participants completed the 9-item Shared Decision
Making Questionnaire (SDM-Q-9), which asks participants to rate the collaborative
interaction during the SDM process using Likert-type scale responses (range 0-5; 0 =
completely disagree, 5 = completely agree). Raw responses were transformed to be on a 0-
100 scale (sample range 11 — 100), such that 0 indicates the lowest level of SDM and 100
indicates the highest SDM (Kriston et al., 2010). In addition to considering the SDM-Q-9 as
a hypothesized study outcome, this measure also was considered as a SDM/control group
manipulation check since it is a validated measure used in studies assessing the quality of
SDM interventions (Légaré et al., 2014). As a measure of possible gains in knowledge after
SDM task exposure, a de novo 10-item multiple-choice response questionnaire also was

administered and included questions assessing recall of information regarding treatment
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options and their side effects, cost, regimen complexity, and effectiveness using a multiple-
choice format, with higher scores indicating better recall of information (scores range 0-10,
sample range 7 — 10).
Data Analysis

The proposed moderation model for the primary hypothesis included a multiple
regression with a continuous decisional conflict score predicted by categorical SDM/control
group (focal predictor), continuous decision-making capacity (moderator), and their
interaction term. To address the study hypotheses that decision-making capacity would serve
as a significant moderator of group status predicting decisional conflict, while executive
function, global neurocognitive functioning, health literacy, and general self-efficacy would
have numerically smaller moderating effect sizes, the primary model was repeated in
separate multiple regressions with the only difference being the moderator of interest. This
statistical approach was informed by the primary hypothesis assessing the specificity of
decision-making capacity as a moderator of SDM interventions and decisional conflict, as
opposed to the independent moderating effect of decision-making capacity over and above
related constructs (e.g., executive functions). In other words, alternative approaches such as
including multiple moderation terms in a single model (e.g., SDM x executive functions,
SDM x decision-making capacity), hierarchical regression, or inferiority testing would only
be more appropriate if the primary hypothesis was examining the moderating effect of
decision-making capacity that is independent from (e.g., accounting for) other constructs of
cognition, health literacy, or self-efficacy. Moreover, limited power due to a relatively small
sample size also informed the decision not to use models with multiple moderation terms in a

single regression. The current analytic approach also was repeated for exploratory analyses
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examining separate outcome variables of memory recall of treatment information and
perceived collaboration with the provider.

As noted in the results, measures comprising composite variables of decision-making
capacity and health literacy were not significantly or reliably related with other measures
within these proposed composites, and thus these composite scores were not deemed valid.
As such, an alternative approach was taken by testing 6 separate moderation models using
each decision-making capacity measure as a unique moderator in each model. Given that this
approach using multiple separate tests increased type I error rate due to multiple
comparisons, all significance testing was conducted by adjusting the critical alpha using false
discovery rate (FDR; Benjamini & Hochberg, 1995). FDR adjusts the critical a for each null
hypothesis test by dividing a (determined for the current study to be a=.05) by the n'" test
conducted (e.g., 1%... 6™; 01 =.05... 0= .008), and then rank ordering the p values of the 6
tests conducted to be compared to the rank ordered FDR a values. FDR is less stringent than
family-wise error correction approaches (e.g., Bonferroni correction) as it adjusts for Type I
error with relatively less inflation of Type II error rate (Shaffer, 1995). This approach also
was taken for the 4 health literacy measures each considered as moderators. All models were
constructed in Mplus version 8 using maximum likelihood estimation and 95th percentile
bootstrap confidence intervals. All findings were interpreted through examining whether the
bootstrapped 95% CI of unstandardized estimates from moderation models contained zero,
but false discovery rate determinations of significance for decision-making capacity variables
(i.e., the primary hypotheses) were determined using the model results exact p value. 90% CI
(critical o =.10) of unstandardized estimates are reported as trend-level findings and noted as

such. Probing of significant interaction terms was performed using guidelines provided by
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Aiken and West (1991) by conducting a simple slope analysis through rescaling the
moderator at 3 levels: -1.0 SD (low), 0.0 SD (normal), +1.0 SD (high) levels of each
moderator. In addition, Johnson-Neyman plots for trend-level interaction terms are provided.
Johnson-Neyman plots represent simple slopes of the relationship between DCS scores on
group (SDM = 1, control = 0, such that simple slope values < 0 indicate lower [better] DCS
scores in the SDM group compared to the control group) across levels of each moderator of
interest.

Consistent with Yzerbyt, Muller, and Judd (2003), possible covariates were included
based on the results of a data-driven covariate selection process. Variables in Table 1 were
included as covariates if they were related to any two of the three variables in each mediation
model (i.e., focal group predictor, moderator, and decisional conflict) at a critical alpha of
0.10, and were significant independent predictors of decisional conflict in a model containing
only possible covariates. Additionally, any variables that specifically related to the focal
variable of group status and the outcome of decisional conflict were included along with their
interaction term with group status. Among variables in Table 1, gender, race/ethnicity,
POMS total mood disturbance, BERMA, family history of cancer, and GPA were
significantly related to DCS scores. Among these, gender (included in all models), BERMA
(included in models with UBACC-T, DMQ), and family history of cancer (included in
models with UBACC-T, DMQ) were related to select moderator variables and were included
in models assessing these moderators. Only gender was significantly related to both
decisional conflict (outcome) and differed across the SDM and control groups (focal
predictor), and as such gender was the only covariate that also included its interaction term

with group status in each moderation model.
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For exploratory analyses using separate outcomes (recall of treatment information and
perceived collaboration during SDM, the moderation models (i.e., those conducted for the
outcome of DCS) were replicated in an identical manner as those performed with the DCS
outcome. Specifically, models examining treatment recall and perceived collaboration on the
SDM-Q-9 were examined with each moderator including: (1) separate decision-making
capacity raw scores with critical a corrected by FDR, (2) EF composite scores, (3) RBANS
composite scores, (4) separate health literacy raw scores with critical a corrected by FDR,
and (5) GSE raw scores.

In the entire sample dataset, a total of .01% of data cells were missing. Missing items
within a scale for each participant were given prorated scores from remaining completed
items. If an entire score from a measure was missing for a participant, these scores were
imputed using mean imputation. Among primary variables (i.e., moderators, primary DCS
outcome scores), only 5 cases were missing (1 case for MCQ, 2 for DMQ, 2 for DC-MED)
that were imputed (total < .01% mean imputed; no DCS outcome scores were mean
imputed). Outliers > 3.0 SD away from the mean of each variable were windsorized
(Tabachnick & Fidell, 2019), which included a total of 20 (<.01%) cases windsorized (3 [<
.01%] among primary moderator and outcome variables). All variables were screened for
normality using the Shapiro-Wilk test of normality; non-normally distributed variables (p <
.05) were examined using Wilcoxon rank-sum tests for examining for examining univariate
relationships presented in Tables 1 and 2. For regression moderation models, a 95% CI
bootsrapping approach was used to account for non-normally distributed data. Of the 18

variables presented in Table 3, 14 were non-normally distributed (Shapiro-Wilk W range
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0.72 - 0.98, all ps < .05), and so correlations between study variables were examined using

Spearman r; associations (see Table 3).
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CHAPTER 3
RESULTS

Sample Characteristics

As shown in Table 1, SDM and control groups were broadly comparable across
demographic, health, and mood variables. However, random assignment resulted in there
being a higher proportion of men in the control group (n = 15; 34% of control sample) than in
the SDM group (n=6; 13.3 % of SDM sample; ¥*[1]=5.45, p =.020, Odds ratio = 3.4 [1.2,
9.7]). There were no differences between the SDM and control groups in education,
familiarity with cancer as measured by the novel CECT-Q, preferred role in real-world

medical decisions, or healthcare provider status (all ps > .10).
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Table 1. Demographic, health, and mood variables within the shared decision-making
(SDM) and autocractic decision-making (control) groups.

41

) SDM Group Control Group Cohen’s
Variable (n=45) (n=44) p J
Age 22.4(6.1) 22.3 (4.6) 610 .01
Gender (% male) 13.3 34.1 020 .67
Race/Ethnicity .763

African-American (%) 20.0 18.2 .06

Asian (%) 28.9 38.6 -24

Caucasian (%) 18.2 15.6 .10

Hispanic (%) 18.2 28.9 -.33

Other (%) 6.7 6.8 -.01
Education (years) 13.7 (1.2) 14.1 (1.2) 130 -32
Mother’s Highest Education (years) 13.8 (2.8) 14.3 (3.3) 144 -5
Grade Point Average (self-reported) 3.3(0.4) 3.3(0.4) 957 .00
CECT-Q (of 12) 59@2.1) 5.5(3.0) 434 15
Family History of Cancer (% yes) 60.0 59.1 930 .02
BERMA Dealing with Doctors Scale 87.3 (16.1) 88.3 (13.9) J74  -.06
Control Preferences Scale Preferred Role (%) .520

Passive 4.4 2.3 .38

Collaborative 28.9 20.5 25

Active 66.7 77.3 -29
Healthcare Provider Status (% with provider) 80.0 68.2 233 34

No. Visits with Provider Last Year 2.0 (2.0) 2.0 (3.4) 909 .00
Healthcare Insurance Status (% insured) 82.2 86.4 591 -7
POMS Total Mood Disturbance 29.2 (27.3) 30.5 (28.6) 990  -.05

Note. Data represent mean (standard deviations) or valid population % values. CECT-Q =
Cognitive Effects of Cancer Treatment Questionnaire; BERMA = Beliefs Related to
Medication Assessment; POMS = Profile of Mood States.

*Categorical variable Cohen’s d values represent converted odds ratio values.

SDM and Control Group Performances on Study Variables

As shown in Table 2, the SDM group scored significantly higher on the manipulation

check variable Shared Decision-Making Questionnaire-9 (Z = 5.71, p <.001, Cohen’s d =

1.54). At the univariate level, there was no significant difference and a small-to-medium

effect size between the SDM and control group reporting on the primary outcome Decisional

Conflict Scale (Z=1.05, p =.294, d = -.26). Among measures considered as potential
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moderators (i.e., decision-making capacity, neurocognitive functioning, executive functions,
general health literacy, self-efficacy measures), only the DC-MED differed between the
SDM and control groups, such that SDM group had significantly higher DC-MED memory

scores than the control group (F[1, 87] =4.54, p =.036, d = .45).
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Table 2. Decisional conflict, decision-making capacity, global neurocognitive, executive functions,
health literacy, general self-efficacy, and exploratory study outcome measure performances across the

shared decision-making (SDM) and autocratic decision-making (control) groups.

. SDM Group  Control Group Cohen’s
Variable (n=45) (n=44) J
Decisional Conflict

Decisional Conflict Scale (of 100) 11.5(9.9) 14.3 (11.5) 292 -.26
Decision-making Capacity Measures (Sample-based Z) 0.04 (0.44) -0.02 (0.49) .594 13

Health-related (Sample-based Z) 0.14 (0.69) -0.14 (0.64) .047 42

UBACC-T (of 19) 15.0 (2.5) 14.6 (2.4) 523 .16
DMCAT (of 14) 9.4 (2.0) 8.9 (2.2) 233 24
DC-MED (of 13) 7.2 (2.1) 6.3 (1.8) .037 46
Risk-taking (Sample-based Z) -0.07 (0.55) 0.11 (0.59) .140 -31
Iowa Gambling Task (range -80 to 80) 13.3 (22.5) 14.3 (31.9) .861 -.04
Monetary Choice Questionnaire (Overall &) 0.03 (0.04) 0.02 (0.02) 274 .32
Decision Making Questionnaire (range 14 — 70) 56.7 (6.0) 57.2 (6.6) 723 -.08
Global Neurocognitive Functioning (Sample-based Z) 0.02 (0.53) -0.02 (0.53) 724 .08
RBANS Total (age-adjusted standard scores) 93.6 (14.1) 93.1 (14.5) .868 .03
Executive Functions (Sample-based Z) -0.03 (0.82) 0.03 (0.79) .793 -.07
D-KEFS Trail Making Switching (seconds) 82.7 (31.9) 79.8 (29.0) 793 .10
D-KEFS Color Word Interference (seconds) 48.4 (12.3) 47.9 (12.2) 761 .04
PASAT (of 98) 68.4 (16.8) 69.0 (15.2) 970  -.04
General Health Literacy (Sample-based Z) -0.06 (0.63) 0.06 (0.59) .342 -.20
REALM (of 66) 61.8 (3.6) 62.3 (3.4) 657 -.14
Expanded Numeracy Scale (of 8) 6.2 (1.7) 6.2 (1.6) 973 .00
Newest Vital Sign (of 6) 4.3 (1.3) 4.6 (1.3) 273 -23
Brief Health Literacy Screen (of 12) 3.3 (2.6) 3.0 (2.0) 197 13
Self Efficacy
General Self Efficacy Scale (range 10 - 40) 31.3(4.3) 31.7 (4.2) .789 -.09
Exploratory Study Outcomes
Memory for Treatment Options (of 10) 9.1 (0.9) 9.1 (1.0) 12 .00
SDM-Q-9 (of 100) 83.3(10.3) 57.3 (21.5) <001 1.54

Note. Data represent mean (standard deviations) or valid population % values. UBACC-T = UCSD Brief Assessment of

Capacity to Consent; DMCAT = Decision-Making Competence Assessment Tool; DC-MED = Decisional Conflict Scale

Hypothetical Medication Scenario; RBANS = Repeatable Battery for the Assessment of Neuropsychological Status; D-
KEFS = Delis-Kaplan Executive Function System; PASAT = Paced Auditory Serial Addition Test; REALM = Rapid
Estimate of Adult Literacy in Medicine; SDM-Q-9 = Shared Decision-Making Questionnaire-9.

Associations Between Decisional Conflict Scale Scores and Moderator Variables
As shown in Table 3, across the entire study sample the primary study outcome DCS

did not significantly correlate with any decision-making capacity, neurocognitive
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functioning, executive functions, or self-efficacy scores, and the effect sizes were small (all
ps > .05, ryrange .04 —.20). The DCS was significantly associated with a single measure of
general health literacy, such that higher decisional conflict reported on the DCS was
significantly associated with poorer self-reported health literacy (7= .35, p <.001), and the
DCS showed a trend-level association with DMQ scores with a small effect size (r,=-.20, p
=.059), such that higher decisional conflict was associated with poorer decision-making
thoroughness and control.
Associations Among Component Measures of the Decision-Making Capacity Composite
Critical to the current hypotheses, and as shown in Table 3, only 2 of the 6 decision-
making capacity measures were significantly related to each other at 0=.05, such that poorer
delayed discounting as measured by Overall k£ from the MCQ was significantly associated
with more risky decision-making on the IGT (r;=-.22, p = .043). DC-MED scores showed
trend-level associations with UBACC-T scores (7= .20, p =.062). Otherwise, 13 of the 15
remaining pair-wise spearman r; associations failed to reach statistical significance and
revealed small effect sizes (all ps > .10, ryrange .01 — .17). In light of these results, an
exploratory factor analysis (EFA) was conducted to determine whether one or more latent
factors could be identified from 5 decision-making observed variables (NB. low reliability
among items [Cronbach’s a = 0.26] in the DC-MED resulted in this observed variable being
excluded). Results of the EFA showed adequate-to-poor model fit for a one-factor solution
(*[5]=5.98, p = 309; RMSEA = .05, CFI = .70, TLI = .39, SRMR = .06), and examination
of factor loadings revealed that only one observed measure loaded onto this factor (DMCAT;
factor loading = 1.03, all other loadings <.16). The two-factor solution fit statistics were

unstable due to the model having 1 degree of freedom (}*[1]=0.00, p = .997; RMSEA = .00,
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CF1=1.0,TLI=4.1, SRMR = .000), and each factor had only one measure that significantly
loaded (Factor 1: MCQ Overall k loading = 1.04, Factor 2: DMCAT loading = .55; all other
factor loadings <.35). As such, it was determined that the current sample size and
correlations between measures were inadequate to determine one or more reliable decision-
making latent factors. In light of these findings, the proposed data analysis plan to combine
all 6 decision-making capacity measures into a single composite score using sample-based Z
scores was determined to be inadequate. Instead, the primary hypothesis was investigated by
conducting 6 separate regression moderation models, correcting for Type I error by adjusting
critical o using false discovery rate (FDR), with each model having a separate moderator
comprised of a single decision-making capacity raw score (see Table 4). Broadly, using
Fisher’s transformation Z tests there was no significant difference between control and SDM
groups in average r, associations between decision-making capacity measure scores and DCS

outcome scores (Fisher’s Z =0.18, p = .857; mean r.in control =-.02, mean r.in SDM = -.06).
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Table 3. Spearman 7, correlations among decision conflict, decision-making, global neurocognitive, executive functions, health
literacy, general self-efficacy, and exploratory outcome (memory for treatments, Shared Decision-Making Questionnaire-9) measures.

1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.  18.
1. DCS Total Score --
2. UBACC-T -.15 --
3. DMCAT -.09 .09 --
4. DC-MED -.08 .20 .16 -
5. IGT 13 .05 17 -.03 -
6. MCQ Overall k -.04 -.03 .09 A2 -22% 0 -
7. DMQ =21 .01 .14 -.09 .03 -.03 --
8. RBANS Total .07 .19 A1 37* .03 -.04 .05 -
%
9. D-KEFS Trails 04 -24% 14 18 -1 -10  -06  -43FF
10. D-KEFS CWI -.11 -.18 =31 -17 0 =29 -01 - 120 -44%%F 44%% --
11. PASAT .14 17 .16 .16 A1 12 23% S6¥EF - 49%Ek  _ 60** --
12. REALM -.08 .06 -.03 .04 .09 .08 -.02 32% -.10 -.19 29% --
13. ENS -.05 .14 .18 A1 .15 .04 -.06 .14 -.17 =21 25% .04 --
14. NVS -.10 .19 12 25% .07 -07 -.02 S4¥EF 4%k 4%k 49%x  35% 20 --
15. BHLS 35%* -.01 -.08 -.09 -.10 .03 -23% -.14 -.06 -.11 -.07 -16 -14  -07 --
16. GSE 17 22% .20 -.12 -04 -08 .46* 13 -.17 -.10 17 20 -.03 13 -.25% --
%
17. MFT -.22% .14 26% .14 .04 23% .04 24% -.17 -.22% .14 17 .05 31* -.11 -.04 --
18. SDM-Q-9 -.32% A1 -.06 .15 -.20 12 .07 -.10 .10 .18 -.14 .09 .03 -.09 -.07 A3 -06 -

Note. N =89; DCS = Decisional Conflict Scale; UBACC-T = UCSD Brief Assessment of Capacity to Consent; DMCAT = Decision-Making Competence
Assessment Tool; DC-MED = Decisional Conflict Scale Hypothetical Medication Scenario; IGT = Iowa Gambling Task; MCQ = Monetary Choice
Questionnaire; DMQ = Decision Making Questionnaire; RBANS = Repeatable Battery for the Assessment of Neuropsychological Status; D-KEFS = Delis-
Kaplan Executive Function System; PASAT = Paced Auditory Serial Addition Test; REALM = Rapid Estimate of Adult Literacy in Medicine; ENS = Expanded
Numeracy Scale; NVS = Newest Vital Sign; BHLS = Brief Health Literacy Screen; GSE = General Self Efficacy Scale; MFT = Memory for Treatments; SDM-
Q-9 = Shared Decision-Making Questionnaire-9.

*p<.05

**p<.001
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Primary Hypothesis: Decision-Making Capacity Moderation Models

All overall models examining decision-making capacity measures as moderators
were significant (all ps <.001). As shown in Table 4, across the 6 separate moderation
models predicting DCS scores while adjusting for gender and its interaction with group
status, there were significant main effects of DMCAT scores (b [95% CI] =-1.7 [-2.8, -0.4])
and DMQ scores (-0.5 [-0.9, -0.2]). Specifically, controlling for gender and its interaction
with group status, for two people in the control group and differed by one unit on the
DMCAT, the participant one unit higher on the DMCAT (better decision-making
comprehension and consistency) was expected to have 1.7 fewer points of decisional conflict
as measured by the DCS. For two people in the control group that differed by 1 unit on the
DMQ, the participant one unit higher on the DMQ (more thorough and controlled decision-
making) was expected to have 0.5 fewer units of decisional conflict on the DCS. Gender as a
covariate was a significant independent predictor of DCS scores in each model (all 95% Cls
did not contain 0) such that females reported lower levels of decisional conflict on the DCS.
However, there were no significant gender x group interaction terms in any model (all 95%
CIs contained 0).

Across the 6 separate moderation models while adjusting o using FDR, no interaction
terms between any decision-making measure and group status significantly predicted DCS
scores (b range -18.7 — 1.8, p range .088 — .995). Moreover, none of the 95% ClIs (a. = .05)
for interaction terms between each decision-making capacity measure and group status were
significant. A power analysis conducted a priori revealed that the proposed linear multiple
regression analysis, given a hypothesized medium-to-large effect size / of .21, a error

probability = .05, in order to achieve power of 0.80 using the proposed 3 total predictors
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would require a sample size of 80 participants in total. Current power analysis using sample
means and standard deviations of each interaction term revealed that the average least
significant number (LSN) of observations to observe significant interactions between
decision-making capacity measures and group status was 1434 (range 118 - 6429). The
interaction between DMCAT and group status was associated at a trend-level (b = 1.8, 90%
CI [.03, 3.5]). However, as shown in Figure 2, Johnson-Neyman plot of the simple slopes and
95% CIs of group predicting DCS scores revealed that this trend was not significant at any
observed level of observed DMCAT performances. In parallel, an exploratory probing of this
trend-level interaction with simple slope analysis by rescaling the moderator at low (-1.0
SD), mean (0.0 SD), and high (+1.0 SD) levels of DMCAT performances revealed that the
effect of group status on decisional conflict did not significantly differ across levels of
DMCAT performances, even at o = .10 (simple slope [90% CI] at -1.0 SD = -5.89 [-14.69,
2.77], mean = -2.88 [-11.26, 5.30], +1.0 SD =-.004 [-8.67, 8.69]). While not significant at
a=.05 or a=.10, plotting these simple slope effect sizes indicate that at, on average, for
individuals with a DMCAT score 1.0 SD below the mean (DMCAT = 7.0), those in the SDM
group had DCS scores that were 5.89 points lower than the control group, while for
individuals with DMCAT scores 1.0 SD above the mean (DMCAT = 11.3), those in the

SDM group had DCS scores that were only .004 points lower than the control group.
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Table 4. Mixed effects linear regression model results for separate moderation models, with
each using a separate decision-making capacity measure as the moderator.

Predictor b SE 90% CI 95% CI p* Interaction
term o (FDR)

UBACC-T 0.6 0.8 [-0.7,2.0] [-1.0,2.2] - -

Group 14.4 15.1 [-11.5,37.9] [-16.3,43.2] - -

UBACC-T*Group -1.4 1.0 [-3.0,0.4] [-3.3,0.7] 170 .025

DMCAT -1.7 0.7 [-2.8, -0.4]* [-3.0, -0.1]** - -

Group -19.9 112 [-37.5,-0.9]* [-40.8,2.7] - -

DMCAT*Group 1.8 1.0 [.03, 3.5]* [-.3,3.8] .088 .008

DC-MED -0.4 0.8 [-1.7,1.0] [-1.9, 1.3] - -

Group -4.1 9.0 [-18.5,10.8] [-21.4, 14.3] - -

DC-MED*Group -0.01 1.1 [-1.9, 1.8] [-2.3,2.2] 995 .050

IGT 0.1 0.1 [-.02,.15] [-.03, .16] - -

Group 1.9 7.8 [-11.8, 14.3] [-14.3,16.3] - -

IGT*Group -0.1 0.1 [-0.2, 0.03] [-0.2, .06] 229

MCQ -0.3 96.5 [-154.1,163.3] [-178.7,194.2] - -

Group -3.5 6.8 [-14.4, 8.1] [-16.6, 10.3] - -

MCQ*Group -18.7  100.8  [-191.5,140.5] [-226.7,164.8] .853 .042

DMQ -0.5 0.2 [-0.9, -0.2]* [-1.0, -0.1]** - -

Group -33.7 209 [-66.6,2.1] [-72.9, 8.6] - -

DMQ*Group 0.5 0.4 [-0.1, 1.0] [-0.2, 1.1] 165 .017

Note. FDR = False discovery rate; UBACC-T = UCSD Brief Assessment of Capacity to Consent; DMCAT =
Decision-Making Competence Assessment Tool; DC-MED = Decisional Conflict Scale Hypothetical
Medication Scenario; IGT = Iowa Gambling Task; MCQ = Monetary Choice Questionnaire; DMQ = Decision
Making Questionnaire. Group is coded as: shared decision-making group = 1, control group = 0.

2 p values are presented for interaction terms to be used in false discovery rate analyses to adjust for Type I error
due to multiple comparisons. p values are from maximum likelihood model results using symmetric confidence
intervals.

* 90% CI from bootstrap analysis does not contain 0.

*%95% CI from bootstrap analysis does not contain 0.

***p <FDR «a
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Figure 2. Johnson-Neyman plot of simple slopes (difference in Decisional Conflict Scale
scores for shared decision-making group compared to control group) across observed levels
of Decision-Making Competence Assessment Tool (DMCAT) scores.
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Note. DCS = Decisional Conflict Scale; DMCAT = Decision-making Capacity Assessment
Tool. Black line represents simple slope. Gray lines indicate 95% Cls for simple slope.

Executive Functions Moderation Model

The overall model with an executive functions composite serving as the moderator
was significant (x*[6]=20.6, p = .002). Adjusting for family history of cancer, gender, and
gender x group interaction, main effects of group (b =-3.57 [-21.6, 13.4]), executive
functions composite scores (b = 1.8 [-2.7, 6.0]), and the interaction between group x
executive functions (b =-3.57 [-21.6, 13.4]) were not significant independent predictors of

DCS scores. Only gender (b =-10.2 [-15.1, -4.3]) and family history of cancer (b =-7.0 [-
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11.6, -2.2]) were significant predictors of DCS scores, such that being a woman or having a
family history of cancer was associated with on average 10.2 and 7.0 fewer units on the DCS,
respectively.
Global Neurocognitive Functioning Moderation Model

The overall model with RBANS total sample-based Z scores serving as the moderator
was significant (*[6]=22.7, p <.001). Adjusting for family history of cancer, gender, and
gender x group interaction, main effects of group (b = 1.3 [-18.9, 20.6]), RBANS scores (b =
5.5[-0.2, 11.9]), and the interaction between group x RBANS (b =-3.1 [-11.6, 6.0]) did not
reach statistical significance using 95% Cls. However, the main effect of RBANS scores was
associated at trend-level with DCS scores (b = 5.5, 90% CI [0.6, 10.8]), such that for two
people in the control group and who differed by one unit on the RBANS, the participant one
Z score unit higher on the RBANS (better global neurocognitive functioning) was expected
to have 5.5 points higher decisional conflict as measured by the DCS. Consistent with the
model described above, both gender (b =-12.5 [-17.4, -6.6]) and family history of cancer (b
=-7.6 [-11.8, -3.1]) were significant predictors of DCS scores in this model.
General Health Literacy Models

Given that only 2 of the 4 general health literacy measures were associated with on
another (i.e., REALM and NVS), general health literacy measures (in addition to the
REALM and NVS composite score) were treated as individual moderators in separate models
with interaction term significance determined by comparing p values to FDR-adjusted a. All
overall models were significant (all ps <.05). Across all models, adjusting for BERMA,
family history of cancer, gender, and gender x group interaction, there were no significant

main effects of group (all 95% ClIs contained 0 and p > FDR ), main effects of health
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literacy (all 95% Cls contained 0 and p > FDR a), or interaction terms between group x
health literacy for each measure (all 95% ClIs contained 0 and p > FDR «a) predicting DCS
scores.
General Self Efficacy Model

The overall model with the GSE scale serving as the moderator was significant
(*[6]=24.4, p < .001). Adjusting for BERMA, gender, and gender x group interaction, main
effects of group (b =-13.4 [-51.5, 24.8]), GSE scores (b =-0.17 [-1.20, 0.82]), and the group
x GSE interaction (b = -0.25 [-0.86, 1.41]) were not significant independent predictors of
DCS scores. Only gender (b =-9.3 [-14.7, -3.5]) and BERMA (b =-0.25 [-0.41, -.09]) were
significant predictors of DCS scores, such that being a woman was associated with 9.3 fewer
units of decisional conflict and for two people in the control group and who differed by one
unit on the BERMA, the participant one unit higher on the BERMA was expected to have
0.25 points fewer decisional conflict as measured by the DCS.
Exploratory Analyses

Perceived SDM Collaboration and Recall of Treatment Information Outcomes.

The moderation models (i.e., those conducted for the outcome of DCS) were
replicated using two other separate outcomes: (1) recall of treatment information and (2)
perceived collaboration during SDM. These models were conducted using an identical
analysis plan as used for the DCS outcome, such that separate models were run with each
moderator, including: (1) 6 separate decision-making capacity raw scores with interaction
term critical a corrected by FDR, (2) EF composite scores, (3) RBANS composite scores, (4)
4 separate health literacy raw scores with critical a corrected by FDR, and (5) GSE raw

scores. At the univariate level, the SDM group had significantly higher reported perceived
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collaboration on the SDM-Q-9 (Z=5.71, p <.001, d = 1.54), but there was no significant
difference in recall of treatment information between SDM and control groups (Z = 1.05, p
=.249, d = .00).

Main Effects and Moderators of SDM on Perceived SDM Collaboration.

Across separate models, significant main effects of group status (SDM, control)
predicting SDM-Q-9 scores were observed only in models containing the MCQ (b =27.9
[16.3, 39.0]) and BHLS (b =37.4 [24.2, 53.2]), such that SDM groups reported higher SDM
collaboration with the provider compared to the control group in each model. Across all
models, only RBANS was a significant independent predictor of SDM-Q-9 scores (b =-12.1
[-29.4, -2.6]), such that for two people in the control group and who differed by one Z score
unit on the RBANS, the participant one unit higher on the RBANS (better global
neurocognitive functioning) was expected to have 12.1 points /lower perceived collaboration
on the SDM-Q-9. Across models there were no significant main effects of any decision-
making capacity measures, the executive functions composite, health literacy measures, or
GSE scores (all 95% CIs contained 0 or p > FDR a). Across models, there were no
interaction terms that reached statistical significance (all 95% Cls contained 0 or p > FDR a).
However, examination of 90% Cls revealed that interaction terms for group x NVS (b= 5.1
[0.8, 9.2]) and group x BHLS (b =-3.6 [-6.6, -0.7]) reached trend-level significance. As
shown in Figure 3, simple slope analyses at +/- 1.0 SD using 90% CI revealed that SDM
resulted in higher perceived collaboration among individuals with higher health literacy
measured by the NVS (SS at +1.0 SD =29.7 [21.0, 42.5] versus SS at -1.0 SD =17.2 [8.1,
28.9]) and among individuals with higher levels of self-reported health literacy ability (SS at

-1.0 SD =31.5 [21.0, 49.2] versus SS at +1.0 SD = 16.3 [8.2, 27.4]).
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Figure 3. Johnson-Neyman plots of simple slopes (difference in Shared Decision-Making
Questionnaire-9 scores for shared decision-making group compared to control group) across observed
levels of (A) Newest Vital Sign (NVS) scores and (B) Brief Health Literacy Scale (BHLS) scores.
(NB. higher BHLS scores represent poorer self-reported health literacy).

(A)

Simple Slope for SDM-Q-9 on Group

(B)

Simple Slope for SDM-Q -9 on Group

105

BHLS Score

Note. SDM-Q-9 = Shared Decision-making Questionnaire-9; NVS = Newest Vital Sign;
BHLS = Brief Health Literacy Screen. Black lines represent simple slope. Gray lines indicate
95% Cls for simple slope with regions of significance indicating Cls at levels of NVS that do
not contain 0.
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Main Effects and Moderators of SDM on Recall of Treatment Information.

Across separate models, there were no significant main effects of group status (SDM,
control) predicting memory for treatment information (all 95% CIs contained 0 or p > FDR
a). Across all models, main effects of DMCAT scores (b = 0.16 [0.04, 0.26]) and executive
functions (EF) composite scores (b = 0.55 [0.14, 0.97]) were significant predictors of recall
for treatment information. For two people in the control group and who differed by one unit
score unit on the DMCAT (one Z score unit on the EF composite), the participant one unit
higher on the DMCAT (the EF composite) was expected to have 0.16 (0.55) units more recall
of treatment information. Across models there were no significant main effects of any other
decision-making capacity measures (i.e., UBACC-T, DC-MED, IGT, DMQ, MCQ), RBANS
Z-scores, health literacy measures, or GSE scores (all 95% CIs contained 0 or p > FDR a).
Across all model interaction terms, only the group x EF composite interaction was significant
(b=-0.5[-1.0, -0.1]). Additionally, examination of 90% ClIs revealed that interaction term
for group x DMQ (b =-0.07 [-0.13, -.01]) and group x RBANS (b =-0.8 [-1.5, -0.1]) reached
trend-level significance. As shown in Figure 4, computing simple slopes at +/- 1.0 SD
revealed that being in the control group (compared to SDM group) resulted in
disproportionately higher recall of treatment information among individuals with high EF
composite scores (SS at +1.0 SD =-0.20 [-0.45, -0.02]), high RBANS scores (SS at +1.0 SD
=-0.31[-0.61, -0.04]), and high DMQ scores (SS at +1.0 SD =-0.59 [-1.22, -0.02]). In
contrast, there was no difference in recall between SDM and control groups (all 95% Cls
contain 0, with effect sizes trending in the direction of better recall for the SDM group

compared to the control group), among individuals with low EF composite scores (SS at -1.0
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SD = .01 [-.21, .26]), low RBANS scores (SS at -1.0 SD = -.08 [-.32, .14]), and low DMQ

scores (SS at -1.0 SD =0.08 [-0.57, 0.73]).
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Figure 4. Johnson-Neyman plots of simple slopes (difference in recall of treatment
information scores for SDM group compared to control group) across observed levels of (A)
executive function (EF) composite Z-scores, (B) Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) Z-scores, and (C) Decision-making Questionnaire
(DMQ) scores.
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CHAPTER 4
DISCUSSION

The aim of the current study was to examine whether the effectiveness of a shared
decision-making (SDM) intervention for improving decisional conflict during a medical
decision varies as a function of individual differences in decision-making capacity.
Specifically, it was predicted that in a sample of healthy undergraduates participating in
simulated SDM, individuals with lower decision-making capacity would benefit from SDM
(report lower decisional conflict than an autocratic decision-making group), whereas among
individuals with high decision-making there would be no effect of SDM intervention on
decisional conflict. Contrary to hypotheses, findings indicated that none of six separate
decision-making capacity measures played a statistically significant moderating role on SDM
in the context of self-reported decisional conflict. The effect size of SDM improving
decisional conflict across the sample was small (Cohen’s d = -0.26), and this was generally
true across levels of decision-making measure with effect sizes ranging from minimal to
medium. Consistent with hypotheses, there were small effect sizes associated with
moderators of executive functions, global neurocognitive functioning, health literacy, and
general health literacy variables. Taken together, the currently observed lack of moderating
variables on the relationship between SDM and decisional conflict may indicate that
decision-making capacity does not play a role in altering the perceived decisional conflict
associated with SDM interventions. Nevertheless, currently observed trend-level findings
associated with small-to-medium effect sizes, in light of study design limitations and
restricted statistical power, may serve to inform future studies examining moderators of SDM

on decisional conflict.
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Current Shared Decision-Making Intervention and Decisional Conflict

The current study utilized a SDM paradigm within a simulated medical decision of
choosing among treatments to address cognitive symptoms associated with cancer. This was
conducted among an undergraduate sample with the primary aim of the SDM intervention
being: (1) to increase patient-provider collaboration and (2) include participant values in the
decision. The SDM group had significantly higher scores than the control group on a
validated measure of SDM collaboration (SDM-Q-9, d = 1.54), indicating that the current
manipulation demonstrated sufficient fidelity. However, consistent with previous literature
showing varying effectiveness or no effect of SDM interventions for improving health and
well-being outcomes (Joosten et al., 2008; Shay & Lafata, 2015), these healthy
undergraduate SDM and control groups did not differ in reported levels of decisional conflict
(the primary outcome) after making the simulated decision. Specifically, the current study
revealed a small effect size (d = 0.26) for the SDM group having lower reported decisional
conflict, which is commensurate with the mean differences of patient-reported outcomes
between SDM and control groups of randomized controlled trials of SDM (median Cohen’s d
= .21 [range 0.04 — 0.50]; Légaré¢ et al., 2014). The lack of an effect of group status on
decisional conflict also held true when including decision-making capacity measures in each
model. Thus, while the SDM intervention did increase perceived collaboration between
participant and provider, it did not have an effect on perceived decisional conflict associated
with the decision.
Decision-Making Capacity Main Effects and Moderators

Adjusting for gender, analyses revealed two significant main effects of decision-

making capacity measure performances predicting the outcome of decisional conflict.



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 60

Specifically, better performance on a measure comprised of dimension weighting,
understanding decision information, and consistency of choices, as well as higher self-
reported thoroughness and control in real-world decision-making, both predicted lower
decisional conflict (associated with a small-to-medium effect sizes). These findings of better
decision-making being associated with lower decisional conflict are consistent with previous
literature reporting small-to-medium effects of decisional conflict being predicted by risky
decision-making as well as by health knowledge when making medical decisions (Doyle et
al., 2016; O’Connor, 1995). Nevertheless, there were no significant interactions between any
decision-making capacity measure and group status in the current study. In other words,
contrary to the primary hypothesis, the effect of group status (SDM, control) for affecting
decisional conflict did not depend on level of decision-making capacity. These findings stand
in contrast to previous literature suggesting that a pattern of individual differences across
education, literacy, and socioeconomic status alter the effectiveness of SDM on decisional
conflict (Durand et al., 2014). In the current study, despite there being significant differences
in the proportion of gender between SDM and control groups (higher proportion of men in
the control group), and significant main effect of gender on decisional conflict in each model,
there were no significant gender by group interactions in any model.

There are several study design limitations that may explain why findings failed to
support the original hypotheses. First, the current sample consisted of healthy undergraduate
participants who were expected to have a restricted range of decision-making capacity
differences. For example, in the current study the UBACC-T (a measure of health-related
decision-making currently examined as a moderator with a possible range of 0-19) had a 25"

quartile score of 13 and a minimum score of 7, whereas in a sample of HIV+ individuals with
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HIV-associated neurocognitive disorders (HAND) reported by Doyle et al. (2016)
individuals had a 25" quartile and minimum score of 11 and 4, respectively. Thus, the
relatively restricted range in the lower end of the distribution across decision-making
measure performances may have limited the inclusion of individuals who have truly “low”
levels of decision-making capacity. As such, hypotheses regarding effects of low levels of
decision-making may not have been fully addressed as tested in the current sample. Future
studies should expand on the current design by utilizing clinical samples with expected
difficulties with decision-making (e.g., incipient dementia, serious mental illness), or restrict
healthy samples (e.g., undergraduate students) by including only individuals with lower
levels of decision-making. Next, the current research design employed a simulated medical
decision made in a laboratory. This is problematic given the many contextual factors that
exist in real-world medical decisions not present in simulation, such as emotional side effects
of decisions and non-provider interpersonal support, which can alter how individuals make
decisions in the real-world (Evans et al., 2015; Janis & Mann, 1977). Moreover, the current
findings may have been impacted by participant ability to abstract from a hypothetical
scenario to real-world costs, side effects, and daily routines of treatments as it relates to
decisional conflict. As such, having participants report decisional conflict based on a
hypothetical vignette may have dampened any moderating effect of decision-making capacity
that exists in the real-world. To this end, the current sample of healthy participants in a
simulated medical scenario reported DCS scores (median [interquartile range] = 10.9 [3.9,
21.1]) that appear lower than those observed in studies using clinical samples for both
vignette-based decisions (Doyle et al., 2016; median = 17 [8, 25]) and real-world medical

decisions (Korteland et al., 2017, median = 24; cf. Taylor et al., 2016, median =10.9 [4.7,
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25.0]). Thus, while decisional conflict did not appear to be limited to a ceiling effect, scores
do indicate that decisional conflict in the current healthy sample using a simulation approach
may have been relatively lower than levels of decisional conflict observed in most clinical
studies. Future investigations should address these broad limitations affecting generalizability
by testing decision-making capacity and its role on altering SDM effectiveness on decisional
conflict within clinical populations. For example, future studies could include participants
with greater variability in decision-making capacity (e.g., HAND, individuals with
“chemobrain,” typically aging older adults) or impaired decision-making capacity (e.g.,
dementia, serious mental illness).

In parallel with these limitations, there exist statistical limitations in the current
design suggesting that the moderation analyses for the primary hypothesis may have been
underpowered in this healthy undergraduate sample. While an a priori power analysis
predicted a medium-to-large effect size at a error probability = .05 determined a sufficient
sample size was 80 participants, power analysis using sample means and standard deviations
of each interaction term revealed that the average least significant number (LSN) of
observations to observe significant interactions between decision-making capacity measures
and group status was 1434 (range 118 - 6429) across five of the interaction terms, with the
remaining interaction term (DC-MED) requiring over 3 million cases to reach statistical
significance. Given that the current analytic plan required responsible data pattern
interpretation (e.g., use of a error probability false discovery rate for multiple comparisons),
it is apparent that this approach coupled with a relatively small sample size resulted in
insufficient power to detect a significant moderation of decision-making capacity on the

effect of SDM on decisional conflict. Future studies could embed cognitive and health-
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related decision-making measures into existing SDM paradigms in order to maximize sample
sizes. In parallel, it would be beneficial to use effect sizes and patterns in the current data to
choose decision-making capacity instruments that evidenced relatively larger moderating
effect sizes (e.g., DMCAT). Findings also indicate that studies should choose decision-
making instruments based on theoretical relevance to medical decisions (e.g., medical
decision-making measures such as DMCAT and UBACC-T as opposed to risky decision-
making capacity measures). Finally, given previous literature supporting SDM effectiveness
differing across levels of literacy and education (Durand et al., 2014), the current hypotheses
were focused on differential effectiveness of SDM interventions across levels of decision-
making capacity. However, given the possible benefits of SDM at improving not only
outcomes such as decisional conflict but also potentially at generalizing to decision-making
strategies or self-efficacy, it is possible that decision-making capacity could itself be changed
by SDM. Therefore, future studies may wish to use mediation analyses to determine whether
SDM itself changes decision-making capacity and subsequently improves decisional conflict
through this change.

As detailed above, the planned analyses did not support the primary study hypothesis.
Nevertheless, there have been increasingly frequent dialogues in the social sciences
concerning interpretation of findings using p-value cutoffs (e.g., p = .05) and a general trend
towards emphasis on effect sizes (Gliner, Leech, & Morgan, 2002; Greenland et al., 2016).
For example, a recent Nature publication by Amrhein, Greenland, & McShane (2019)
endorsed by over 800 international scientists highlighted the potential pitfalls of limiting
interpretation of results to statistical significance (e.g., they called for “confidence intervals”

to be renamed “compatibility intervals” to avoid over-interpretation of the confidence in
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significant findings). To be in line with this call in the literature, the results of the current
study are considered to be most compatible with no important moderating effect of cognitive
and health-related decision-making on SDM for decisional conflict. However, another
compatible explanation born out in the data is that performances on certain individual
measures of decision-making may have very small moderating influences on the effect of
SDM on decisional conflict. As such, current findings also will be discussed using statistical
evidence weighed against guidelines set forth by Thompson (2002) and Kazdin (1999),
which together highlight the importance of considering practical significance (i.e., effect
sizes) and clinical significance (i.e., real, genuine, meaningful changes affecting daily life).
Although effect sizes are interpreted cautiously, examination of compatibility
intervals and effect sizes revealed that the DMCAT, a performance-based decision-making
task comprised of three subscales (medical decisions using data tables, dimension weighting,
consistency of decisions) surrounding medical and nutritional decisions, was a moderator of
the association between SDM on decisional conflict at trend-level (i.e., lacks statistical
significance). However, as concerns clinical significance, examination of simple slopes
revealed that for individuals with a DMCAT score 1.0 SD below the mean, those in the SDM
group had decisional conflict scores that were nearly six points lower than the control group,
while among individuals with DMCAT scores 1.0 SD above the mean, those in the SDM
group had functionally the same scores as those in the control group. These findings suggest
that even in the context of the aforementioned limitations of using a healthy sample and a
simulation design, participants with low levels of performance-based health decision-making
appear to benefit from SDM for decisional conflict depending on their level of DMCAT

performance. This effect was associated with a rate of nearly 2 decisional conflict scale
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points for every point lower on the DMCAT. This clinical significance of 6 decisional
conflict points, on average, between high- and low-performing DMCAT individuals is
comparable to raw DCS score differences between clinical groups such as HIV+ individuals
with HAND relative to HIV- individuals when making a simulated decision (Doyle et al.,
2016; mean DCS difference = +7), and is over 3-times larger than the difference between
groups of women who have and have not decided to have breast cancer screening (O’Connor,
1995; mean difference = +1.9). Concerning practical significance, these raw score
differences were converted to estimated Cohen’s d effect sizes using the sample’s DCS
scores standard deviation. Namely, the effect of SDM on decisional conflict for individuals
with low DMCAT performances (i.e., 1.0 below the SD) was estimated to have a medium
effect size (estimated Cohen’s d = .48), while there was minimal effect of SDM on decisional
conflict (estimated Cohen’s d = .00) for individuals with high DMCAT performances (i.e.,
+1.0 SD). This medium effect size for SDM on decisional conflict among those with low
DMCAT scores stands in contrast to effects reported in meta-analyses for SDM interventions
across samples (mean Cohen’s d = 0.21, range 0.04 - 0.50). Put another way, SDM eased
decisional conflict in a subgroup of individuals at a magnitude that was over twice that
reported across SDM studies, and is commensurate with effect sizes found in the strongest
evidence for SDM benefits (across studies that don’t consider moderators). Taken together, if
one were to use only p values and confidence intervals for interpretation of this moderator, a
practically and clinically significant effect of SDM on decisional conflict would be missed
for a subgroup that would otherwise benefit from such interventions. Nevertheless, given
recent concerns over replicability across psychological studies (Shrout & Rogers, 2018), it is

important to consider not only this individual study result but also patterns of data across



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 66

measures and other studies. Indeed, five of the six decision-making capacity measures did
not appear to have practical or clinical significance as moderators of the SDM on decisional
conflict relationship. Thus it is not possible to rule out Type I error. Nevertheless, the present
findings identify important design and theoretical considerations for future studies to include
when examining decision-making capacity as a moderator of SDM interventions for
improving decisional conflict.

While null hypothesis significant testing revealed no significant moderating effects of
decision-making variables, considering the practical and clinical significance of the
interaction between DMCAT scores and SDM group could impact future studies of decision-
making capacity and its effects on SDM interventions. First, the current findings that
individuals with lower DMCAT performances had more benefit from SDM compared to
individuals with higher DMCAT score are consistent with previous literature showing that
low education, literacy, and socioeconomic status are disproportionately aided by SDM for
improving decisional conflict (Durand et al., 2014). As such, the reliability of this medium-
sized effect is at least in part supported by previous findings and theory. Future studies may
wish to enroll individuals with lower levels of education and socioeconomic status as well as
individuals with poor decision-making capacity when examining SDM interventions and
their effects on decisional conflict. In the current study sample, low DMCAT scores were not
related to demographic, health, or psychosocial factors, suggesting that there were not other
group-differences explaining this possible moderation of the DMCAT on SDM effectiveness
for decisional conflict. One exception revealed by post hoc analyses within the SDM group
was a trend-level finding that lower DMCAT scores were associated with lower BERMA

dealing with doctor scores at a small-to-medium effect size (s = .24). This finding suggests
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that participant-reported comfort when interacting with real-world providers may be an
important consideration in addition to assessing decision-making capacity scores as
moderators. Critically, in the current study, no proposed constructs considered to be related
to decision-making capacity (i.e., executive functions, global neurocognitive function,
general health literacy, self-efficacy, see Figure 1) served as significant moderators of SDM
on decisional conflict. Taken together, the consistency in pattern of findings (i.e., SDM
benefiting those in the lower range of performance and specificity for decision-making
capacity as opposed to related constructs) highlight the need for future studies to use robust
assessments of decision-making capacity in SDM.

An example of an ideal future study guided by the current findings would involve
administering the DMCAT and a battery of related medical decision-making capacity
measures (e.g., UBACC-T; Capacity to Consent to Treatment Instrument; Marson, Ingram,
Cody, & Harrell, 1995), to a large sample of older adults with mild cognitive impairment
(MCI) and early Alzheimer’s disease who are all undergoing an important medical decision
of whether or not to take a medication for delaying memory declines. This is particularly
relevant given that the DMCAT was developed and validated for use with older adults
(Finucane & Guillione, 2010). Patients could be placed in an SDM group or treatment-as-
usual group and followed-up long-term to assess both decisional conflict as well as health
status (e.g., time to memory decline) and health-related quality of life. Similar to current
findings, it would be predicted that individuals low in health-related decision-making
measures would benefit from SDM more than those with high decisional conflict, and it
would be predicted that SDM also would have heightened long-term quality of life (and

possibly long-term health status) outcomes over time. As such, notwithstanding limitations,
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the current study may provide important evidence for a global construct of health-related
decision-making capacity, or at least measures that assess this construct, that could be
particularly important for future clinical studies examining moderators of SDM interventions.

In addition to informing future studies of SDM, the current practical and clinical
significance of the DMCAT may also serve to inform construction of SDM interventions. For
example, the DMCAT is comprised of components assessing: (1) enacting decisions using
data tables, (2) identification of information to support a particular a decision, and (3)
consistency of medical decisions. Given the possible moderating role of performance on this
measure for SDM affecting decisional conflict, it may be important to consider patient
capacities to perform these sub-functions when designing SDM interventions. For example,
previous studies have highlighted the importance of using decision aids and interventions that
meet the needs of individuals with low literacy or educational backgrounds (Smith, Nutbeam,
& McCaffery, 2013). Thus, SDM paradigms may wish to pay particular attention at limiting
data tables (as tested by the DMCAT) in decisional aids, which also has been supported in
previous studies citing basic numeracy as an important limitation for participating in SDM
(Smith, Nutbeam, & McCaffery, 2013).

In addition to future directions guided by the possible interaction observed between
the DMCAT and SDM group, future studies will need to consider mechanisms of action for
SDM interventions on improving decisional conflict directly. For example, the current study
showed significant main effects of two decision-making capacity measures, as well as a
practically significant main effect (in the unexpected direction) of global neurocognitive
function, predicting decisional conflict. Specifically, decision-making measures that showed

significant main effects on predicting lower decisional conflict were the DMCAT



DECISION-MAKING CAPACITY AND SHARED DECISION-MAKING 69

(performance-based understanding, dimension weighting, and consistency in choices) as well
as self-reported thoroughness and control when making real-world decisions. In fact, post
hoc analyses examining subscales of these measures and their association with decisional
conflict across the entire sample revealed that better dimension weighting (i.e., correctly
identifying why a decision was made) and self-reported control when making real-life
medical decisions were the strongest predictors of lower decisional conflict. With these
findings in mind, future studies and trials of SDM interventions may benefit from adding
components aimed at improving these specific aspects of decision-making. For example,
interventions could supplement SDM asking patients to “teach-back™ to providers their
rationale for choosing a decision (i.e., perform dimension weighting). In fact, similar
interventions are commonly practiced in medicine by having patients teach back treatment
regimen schedules and details (e.g., amount of a prescription taken at what time) to improve
treatment adherence (Kornburger et al., 2013). Similarly, “teach-back” may expand upon
currently observed associations between dimension weighting and decisional conflict by
artificially strengthening for patients the connection between treatment choice and reasons
for choosing that treatment. SDM interventions may also include components focused on
improving organization and categorizing decisions as a way to improve patient control, since
self-reported control was a significant predictor of decisional conflict. Although perceived
control in decisions may be considered a relatively robust trait (Flynn & Smith, 2007),
consistent with cognitive rehabilitation literature it is possible that improving perceived
control through behavioral strategies (e.g., making lists, organizing treatment options) in
SDM interventions may further benefit decisional conflict. Finally, the surprising trend-level

finding indicating that higher global neurocognitive functioning was associated with higher
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decisional conflict may indicate that individuals with high global neurocognitive function are
at risk for having more conflict after decisions. While this finding could be spurious (NB.
post hoc analysis revealed that no RBANS domain or individual raw score was a significant
predictor of DCS [ryrange .01 to .12]), nor were any Table 1 variables related to both
decisional conflict and global neurocognitive functioning), future studies should determine
whether cognitive strategies embedded in SDM interventions might generally help improve
decisional conflict across levels of neurocognitive functioning. For example, providers may
discuss strategies with patients during SDM to address possible effects of global
neurocognitive functioning on decisional conflict, such as providing not only information
about treatment options but also methods for successfully enacting these treatments (e.g.,
using an alarm to take the medication, implementation intention or visualizing for attending
required medical appointments).
Alternative Outcome Variables

While the primary outcome of the current study was decisional conflict, there are
numerous other measures of SDM effectiveness that have been considered previously in
studies of SDM, including patient satisfaction, knowledge, adherence, quality of life, and
overall health (Shay & Lafata, 2015). Therefore, in addition to decisional conflict, the current
study also considered recall of treatment information as well as perceived collaboration
during SDM as exploratory outcomes.

In the current study, only a single measure of decision-making capacity (self-reported
control and thoroughness) served as a trend-level moderator of the relationship between
SDM and recall of treatment information. Specifically, there was higher recall of treatment

information for the control group (versus the SDM group) only among individuals with high
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reported levels of decision-making thoroughness, which was associated with a large effect
size (estimated Cohen’s d = -.71, versus d = .07 in the low reported decision-making
thoroughness group). Moreover, this pattern of trend-level findings also was replicated for
moderators of composite executive functions and global neurocognitive functions.
Specifically, using effect sizes, individuals with Ahigher neurocognitive functioning benefited
from being in the control group by recalling more treatment information at a magnitude of a
medium effect size (estimated d range -.28 to -.39), while those lower in neurocognitive
function did not differ in recall across SDM and control groups, associated with minimal
effect sizes (estimated d range .01 to .07). In other words, being in the control group
appeared to boost recall for treatment information in individuals with already higher
cognitive functioning and self-reported decision-making thoroughness. This finding was
surprising and stood contrary to the proposed hypothesis that the SDM group would benefit
individuals /ow in decision-making capacity (relative to individuals with high decision-
making capacity) for recalling more treatment information. Critically, the control group and
SDM groups interacted with treatment information and study aids differently during the
decision-making task, and as such it is possible that the way these groups were manipulated
afforded benefit for treatment information recall to individuals in the control group with
higher cognitive functioning. Specifically, the control group was given time to “look over”
(e.g., study) the decision aids while their provider stepped out of the room to prepare their
medication prescription. During this time, it is possible that individuals with high cognitive
functioning benefitted from having time to encode treatment information. In contrast,
individuals with high cognitive functioning the SDM group may have been instead distracted

by discussion of values and collaboration during SDM, and as such individuals high in
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cognitive functioning would not have been able to allocate their relatively high cognitive
resources towards encoding treatment information. Interestingly, a post hoc analysis
examining possible demographic variables (i.e., Table 1) revealed that among individuals in
the control group, select moderator variables of interest (i.e., executive functions, global
neurocognitive functioning, self-reported decision-making control) were related to younger
age, better perceived real-world interactions with medical providers, or having a family
history of cancer. Therefore, it also is possible that the subgroup of individuals in the control
group with higher cognitive functioning and self-reported decision-making control group also
had generally higher functioning in other areas, including comfort in dealing with doctors
and more experience with cancer and its effects on a family member. Thus, these individuals
may have been able to draw from these experiences and use more elaborative encoding or
retrieval strategies due to level of processing (e.g., Bradshaw & Anderson, 1982) based on
their familiarity of working with doctors or in situations involving a cancer diagnosis. Taken
together, these surprising findings indicating a benefit to being in the control group across
levels of cognitive functioning and self-reported decision-making for recalling treatment
information highlight the importance of collecting multiple outcomes when studying
moderating patient variables on SDM interventions.

Regarding the outcome variable of perceived shared decision-making collaboration,
data were most consistent with the hypothesis that there would be no interactions between
SDM group and decision-making capacity measures. However, trend-level interactions were
found between SDM group and two different health literacy measures—a performance-based
test of identifying and using nutrition information and self-reported health literacy.

Specifically, data indicated that the SDM group had higher perceived collaboration among
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individuals with higher health literacy across both measures, with effect sizes in the
extremely large range (estimated d range 1.21 — 1.46). In contrast, among individuals with
low health literacy SDM and control groups showed a large (but a smaller relative to
individuals with high health literacy) effect of SDM on perceived collaboration (d range .77 -
.92). One potential reason for this specificity of health literacy is that individuals with more
health literacy resources from which they could draw when participating in SDM, and
therefore could allocate these resources towards being a more active participant with higher
perceived collaboration. Moreover, given strong associations between health literacy
measures and neurocognitive variables (see Table 3), it is possible that similar to the patterns
of findings for treatment information recall as an outcome, individuals high in health literacy
(but this time within the SDM group) may have been able to draw on more cognitive
resources while participating in SDM and thus perceive more collaboration. In contrast, it is
possible that individuals low in health literacy were relatively more focused on understanding
treatment details and symptom information as opposed to full participation in their
interaction with the provider. Thus, these individuals could have had diminished benefit from
being in the SDM group when reporting perceived collaboration.

Taken together, these preliminary exploratory findings indicate that there are no
statistically significant moderators explaining SDM effects on recall of treatment information
or perceived collaboration during SDM. However, careful consideration of practical
significance indicated that other related cofactors, namely neurocognitive function and health
literacy, will need to be considered as moderators in future studies of SDM. Moreover, future
studies will benefit from including multiple study outcomes (e.g., recall of treatment

information, perceived collaboration with providers) given preliminary findings indicating
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that self-reported decision-making control, neurocognitive functions, and health literacy may
moderate the effect of SDM on these outcomes. Critically, including multiple study outcomes
is particularly important in light of observed moderators that confer benefit (e.g., more
treatment information recall, more perceived collaboration) for being in either the SDM
group or the control group depending on the outcome being considered.
Conclusions

The current study does not provide standalone evidence to support the hypothesis that
SDM effectiveness for easing decisional conflict (or any currently measured outcome
variable) depends on individual differences decision-making capacity. However, this study
was limited by having a healthy sample of undergraduates instead of a clinical population
higher variability in decision-making capacity, using a hypothetical simulated medical
decision scenario, and utilizing a relatively small sample size. Together, these limitations
likely reduced power for finding the proposed moderating effect of individual difference in
decision-making capacity on SDM and decisional conflict. Interpreting these data through an
attempt to balance Type I and Type II error, in addition to the consideration of practical and
clinical significance of findings, highlights a possible preliminary finding on a single
measure of decision-making capacity that needs to be further investigated in future studies
using robust study designs, ideally in clinical populations with real-world medical decisions.

Given that decision-making capacity and neurocognitive functioning represent
understudied patient factors in the SDM literature, the current study is an important initial
step towards determining whether SDM effectiveness for health and well-being outcomes
can change as a function of individual neurocognitive and decision-making capacities. While

future studies will need to clarify whether decision-making capacity influences the
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effectiveness on SDM interventions, at the very least future SDM studies should be sure to
include sufficient variability for neurocognitive functioning and decision-making capacity
within their samples. This endeavor is particularly important for clinical populations that are
at-risk for specific decision-making or neurocognitive dysfunction, such as those that
evidence executive dysfunction associated with fronto-striatal pathway or ventromedial
prefrontal cortex involvement. Should future studies indeed determine that decision-making
capacity is an important and reliable moderator of SDM effectiveness, it will be important for
more studies to determine whether decision-making capacity also predicts downstream health
and well-being outcomes among groups being assisted by SDM. In parallel, the present study
provides preliminary evidence of important considerations for providers who work with
patients experiencing neurocognitive dysfunction. For example, in line with calls for
evidence-based clinical neuropsychological practice (Chelune, 2010), neuropsychologists
may wish to consider patient values (e.g., addressing memory problems versus depression)
when providing recommendations to patients, particularly to individuals for whom testing
shows neurocognitive impairment. In turn, research using neuropsychological measures of
both global functioning and decision-making capacity may yet play an important role of
identifying groups that will benefit from SDM. Finally, SDM interventions themselves also
will require continued consideration and assessment to ensure individuals low in decision-
making capacity or neurocognitive function can meaningfully and effectively participate in
these interventions, thus having SDM serve the role of maximizing autonomy for making

medical decisions in these individuals.
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