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Abstract
Empirical comparisons based on ethical standards have been neglected in end-of-life decision
making research. | have compared two persuasion techniques (i.e., informing and framing) on
whether they protect or promote beneficence. Experiment 1a (N = 225) suggested that people
understand and feel about different DNR terminologies (CPR, AND & DNR) differently.
Experiment 1b (N = 281) showed similar results to Experiment 1a and further suggested people
different terminologies also affect people’s DNR preference. Experiment 1c (N = 415) suggested
that informing predicted higher DNR preference and lower CPR preference while positive frame
predicted higher CPR preference. Experiment 2 (N = 381) showed that informing protected
beneficence in both CPR and DNR preference decisions context while framing (both positive and
negative frames) also protected beneficence in CPR preference decision. Overall, the findings of
this thesis suggest that different decision aid interventions could be compared based on ethical
standards and that both informing and framing can protect beneficence in end-of-life decision

making context.

Keywords: beneficence, informing, message framing, end-of-life values, DNR preference, CPR

preference.
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Introduction

Consistent with Ethical Interaction Theory (Feltz & Cokely, submitted; Tanner, 2021;
Tanner & Feltz, 2022), my goal is to compare two persuasion techniques, an educational
intervention (i.e., informing; rational persuasion) and message framing nudge (i.e., non-rational
persuasion), to determine which intervention better protects or promotes beneficence.
Beneficence is a key value in contemporary medical decision making (along with autonomy) and
a major aspirational principle of the American Psychological Association. | will compare these

interventions in the context of an individual’s do-not-resuscitate orders (DNR) decision making.

To foreshadow, in two experiments | provide evidence that both informing and framing
can change people’s preference to get CPR and write DNRs. However, informing has more
consistent effects influencing choices to receive CPR or write a DNR. Secondly, | provide
evidence that informing could protect (or promote) beneficence more as compared to framing
nudges in DNR decision context, but framing could also protect (or promote) beneficence in
CPR context along with informing. This research adds evidence to the suggestion by Tanner
(2021) and Tanner and Feltz (2022), that policy makers should evaluate the practical and ethical
cost associated with using different persuasion techniques in addition to some exogenously
agreed upon outcomes (e.g., DNR prevalence). Overall, this research provides another ethical

dimension on which interventions could, and perhaps should, be evaluated.

Beneficence

One of the central goals in contemporary medical decision making is beneficence.

Beneficence can be generally defined as a combination of all the norms, dispositions, and actions



with the aim of protecting (or promoting) the wellbeing of others (Beauchamp, 2008; Cullity,
2007). Wellbeing is a debated topic with no consensus about a definition (see Feltz & Cokely
2012, for a potential explanation), but wellbeing can generally be characterized as actualizing the
(most deeply held) values of an individual (Bishop, 2015; S. Feltz & Feltz, 2016). According to
value fulfillment theory, wellbeing can be characterized as the fulfilment of an individual’s
fundamental values where those values are emotionally appropriate and deliberately realized and
recognized by the individual to make their life go well (Tiberius, 2018 & 2014). On either of
these conceptions of wellbeing, the connection between the individuals’ values and decisions are
key. Beneficence as a principle of medical ethics can therefore be described as the obligation or
duty to protect or promote the (deeply held) values of patients (i.e., wellbeing) (Bester, 2020;

Kant, 1996; Mill, 1998).

Finding a completely satisfactory definition of ‘values’ that has wide-spread consensus is
difficult to find (probably for similar reasons ‘well-being’ is a contested concept). Some theorists
have adopted “thicker” notions of values in which values are the things towards which we have a
synchronized pattern of motivations, emotions, and judgments and we take them significant to
how our life goes (i.e., wellbeing) (Regan, 1987 & 2011). Most of the values are socially
authorized, stable over time, and objective (i.e., can be evaluated whether they are achieved).
Therefore, they can be considered as a standard for wellbeing assessment. Others hold that
values are the standards of preferences (Williams, 1979). People behave in ways which express
their values and attain the goals underlying those values (Bardi & Schwartz, 2003). Values can
be taken as guiding principles, evaluation standards, virtues, and norms, in judgment and

decision-making process. I will consider these values to be “thick” because they could involve a



host of associated factors like social authorization, stability, objective, emotions, and rational

preferences.

While there may be some value in these more substantive, “thick” views about values,
any of the forgoing views about values will serve my purposes in this thesis. Partially for this
reason, I adopt Chang’s (1997) conceptually undemanding and “thin” view that values are
anything on which a meaningful comparison are made (this conception would be entailed by all
the “thicker” views). If any of the thicker views about values end up being true, then the thinner
view | adopt is true. Hence, nothing substantive changes in the conceptualization of my thesis if
one of the thicker views of values ends up being true. On this thin conception of values, values
are important because they core elements in decision making (Baron, 2008; Weirich, 2004) and
factor into assessments of how our lives are going (Anderson, 1995; Bishop, 2015; Chang, 1997,
Raibley, 2010; Tiberius, 2014). This general view about values’ role in decision making has a
long and relatively uncontroversial history (Baron, 2008, Fritzsche, 1991, 1995; Weirich, 2004).
Not surprisingly, there is plenty of empirical research that values play important roles in
decisions (see Arieli et al., 2020; Sagiv et al., 2017; Sanderson & McQuikin, 2017; Skimina et

al., 2019).

| have conceptualized beneficence along the lines with Bishop (2015), Kant (1996), S.
Feltz and Feltz (2016), and Tiberius (2014) that beneficence can be at least partially understood
as a relation between one’s values (e.g., avoiding pain) and one’s decision (e.g., writing a DNR).
As the relationship between one’s values and one’s decision could be more or less strong,
beneficence is also gradable, meaning that beneficence admits of degrees. So, one’s decision

could be more or less tightly linked to one’s values, and the strength of that link would indicate



greater or lesser beneficence (Chang 1997). For example, imagine that a person values a debt-
free lifestyle. Imagine now a program is started that encourages this person pays off a credit card
bill that carries a 7% interest rate. However, imagine that this same person also has a credit card
that carries a 10% interest rate. While paying off the 7% interest rate card promotes a value of
that person, paying off the 10% interest rate card would do so even more. Hence, in this
example, beneficence was lower than it could have been with the program encouraging the
choice to pay off the 10% credit card. That is, paying the 10% credit card would have involved

greater beneficence than the 7% credit card.

On this understanding of beneficence, relative comparisons of beneficence can be made
between interventions even if both interventions bring about some good (or reduce some harm).
To illustrate, imagine two Interventions 1 and 2. Given those two interventions, the following

two principles seem plausible:

Principle of Gradable Beneficence: If Intervention 1 produces a relation X between

relevant values and choices, and Intervention 2 produces a relation Y between relevant
values and choices, and X > Y, then Intervention 1 protects or promotes beneficence

more than Intervention 2.

The Principle of Beneficence Comparison: Everything else being equal, any intervention

that has higher beneficence is ethically better than any intervention that has lower

beneficence.

Take the credit card example again. If Intervention A increases the chances that the

person will pay off the 10% credit cared more than Intervention B (Principle of Gradable



Beneficence), then Intervention A is better in terms of beneficence (Principle of Beneficence
Comparison). Intervention A increases the strength of the link between the value of living a debt-

free lifestyle and the decision to pay off a credit card.

In summary, beneficence represents the connection between one’s decisions and one’s
deeply held relevant values. Among the thicker views of what values are, | have chosen a thinner
view that values are anything based on which meaningful comparisons could be made. With
respect to Principal of Beneficence Comparison, two interventions could be ethically compared

based on how strongly the resulting behavior is associated with a person’s relevant values.

CPR and Do-not-resuscitate orders (DNR)

Cardiopulmonary resuscitation (CPR) was introduced around 1960 as a medical intervention
to be performed on those who experienced cardiac arrest. CPR includes chest compressions,
artificial ventilation, resuscitation drugs, and electric shocks (Rabkin, Gillerman & Rice, 1976).
Partially because of the recognition of the benefits of CPR in terms of the probability of
extending a person’s life, it became a default procedure (i.e., full code) (Larkin et al., 2010).
Currently, in most of the Western world including the United States, many people receive CPR
in the condition of cardiac arrest (i.e., when an individual’s heart stops beating) (e.g., Heart
Disease and Stroke Statistics-2023 reported that laypeople tried bystander CPR in 40.2% of
356,000 cases (Tsao et al., 2023)), unless the person has a DNR order (and sometimes even if

they do have a DNR (Anesi & Halpern, 2016)).

While CPR undoubtedly saves lives, the effectiveness of the intervention may seem to be

underwhelming and surprising. Public perceptions of survival rates of CPR are usually



overestimated (Halpern et al., 2013). Beginning in the 1980s, most of the studies showed that the
average survival rates by the time of discharge for almost all patients getting CPR in the US
hospitals were only 10-15% (Bedell et al., 1983; Moss, 1989). These survival rates have not
significantly increased in the ensuring 35 years (Benjamin et al., 2019). The American Heart
Association’s team recently conducted a meta-analysis on a cohort of 57,312 in-hospital cardiac
arrest patients from 538 hospitals in the United States. The CPR survival rate of the patients was
estimated 17.1%. When CPR was performed within the two-minutes after their heart stopped
beating and defibrillation was performed subsequently within next two-minutes, 38.1% of
patients survived (out of 8,713 patients reviewed) (Bircher et al., 2019). Another meta-analysis
included 141 studies (4.6 million patients globally) to estimate the CPR survival rates among the
out-of-hospital cardiac arrest patients and found that patients had a survival to hospital discharge
rate of 8.8%. The survival rate to one-month period was estimated 10.7% (Yan et al., 2020). For
the patients with terminal illness, for example cancer patients, these numbers can be as low as
5% (Hwang et al., 2010). Even if the patients survive CPR, some patients suffer adverse
consequences associated directly with CPR, like fractured ribs and sternum, neurological defects,
coma, intrathoracic haemorrhage, dependency for daily life activities, and post-traumatic stress
disorder (PTSD) (Boland et al., 2015; Buschmann & Tsokos, 2009; McMeekin et al., 2017).
Because of statistics such as these, health care professionals and policy makers have seen it as
increasingly important that people not only have the right to make decision about CPR and DNR
but they actually do so according to their own personal values (i.e., beneficence) (Bester et al.,

2020).

In terms of CPR and DNR decision making, people have different values and preferences

(Becker et al., 2019; Halpern et al., 2013; Kaldjian et al., 2009; Winter, 2013). These differences



can include differential value that is put on pain tolerance, emotional and financial burden,
religiosity, and longevity (Winter, 2013). Not only do people have diverse values about end-of-
life decisions, sometimes these values are associated with differences in decision related to end-
of-life care. For example, Winter (2013) found that people’s end-of-life values like strong
religiosity, longevity, and respect for family wishes were positively associated with more life-
prolonging interventions (i.e., CPR) while values like preferences for dignified death, pain
management, avoiding burdening others’ values were negatively associated with life-prolonging
interventions (i.e., CPR). She further reported that these correlations were independent of

covariates like sociodemographic characteristics.

Similarly, Howard et al. (2017) examined the relationship between end-of-life values and
patients’ treatment preferences. They used end-of-life values scale (Winter, 2008) to measure
nine EOL values and categorized treatment preferences into three categories: 1) comfort
care/allow natural death, 2) use full medical care excluding CPR, 3) all possible measures
including CPR. They found a ceiling effect in patient’s ratings on three of the end-of-life values
(i.e., having more time with family, being comfortable and suffering as little as possible, and
death is not prolonged). The relationship of some values was weak or inconsistent with other
values (e.g., correlation of ‘life should be preserved’ and ‘living as long as possible’ with
‘avoiding tubes and machines’ were r =-.03, p = .49 and r = .02, p = 52, respectively (both were
expected to be strong negative)). Additionally, most values were weakly correlated with
treatment preferences (e.g., correlation between ‘avoid hospitalization’ value and treatment
preference was, r = -.12, p <.00 (was expected to be strongly negative)). This evidence may

suggest that people are not able to discriminate between the end-of-life values with each other



(e.g., avoid hospitalization vs. longevity) or may have difficulty associating their values with

their treatment preferences (Howard et al., 2017).

Inconsistency and weaker association between end-of-life values and treatment
preferences—e.g., in patients’ self-ratings, in surrogates’ and patients’ ratings—are frequent
findings in end-of-life care literature (Abdul-Razzak et al., 2019; Auriemma et al., 2014;
Heyland et al., 2020). There are many potential explanations for these patterns. For example,
people may have trouble recognizing the trade-offs between different values which are involved
when making end-of-life treatment choices. For example, when trade-offs are considered, there
IS expected to be a negative association between the importance rating on longevity and being as
comfortable and suffering as little as possible. Likewise, there is expected to be a negative
association between a treatment preference for all possible measure including CPR and the
importance ratings on being as comfortable and suffering as little as possible. However, in many

instances, these effects are not found or are weak (Elwyn et al., 2006; Howard et al., 2017)

Among the complexities of end-of-life decision making, concordance between patients’ and
surrogates’ self-reported values and treatment preferences is another important aspect.
Concordance means that strength to which one’s values are associated with decisions. Abdul-
Razzak and colleagues (2019) studied the agreement between patients’ and family members’
ratings on their values and treatment preferences (1. Use of machines and other resources
including CPR, 2. Use of machine and other resources excluding CPR, 3. Use of machines for
short term to see the progress, no CPR, 4. Use medical care excluding CPR, 5. Use comfort care,
no CPR). They found that the agreement between patients and family ratings for CPR treatment

preference vs. all other options without CPR was high (91.3%, kappa = .60, 95% CI: .45 - .75).



While when the agreement decreased significantly when treatment preferences were categorized
as comfort care vs. all other options to prolong life (56%, kappa = .39, 95% CI: .31 - .47).
Hence, in some instances, the concordance of a patients’ values may not be obtained when a
surrogate makes a decision. Similarly, Heyland and colleagues (2016) studied the medical error:
inconsistency between expressed treatment preferences (by patient and family members) and
documented treatment preferences. They found that raw concordance between patients’ and
family members expressed and documented treatment preferences was 35% and 33%,
respectively. With respect to individual treatment options, 37% of patients made a medical error
with respect to expressed and documented orders to get CPR. Among patients who expressed
preference to not get CPR, 16% had documented orders to get CPR and 19% had no documented
orders, who by default, would get CPR when their heart would stop beating. Hence, sometimes
patient’s themselves will make a mistake about their own treatment preferences (i.e., either the

documented or expressed preference has to be wrong).

Considering the misperceptions surrounding CPR, inconsistencies in judgments, and weaker
association between end-of-life values and treatment preferences, policy makers (e.g., medical
care takers, governments) and professionals have attempted to help patients to make better end-
of-life decisions concerning DNRs. Over the years, multiple efforts have been made to develop
decision aids to help people clarify their values and make better end-of-life decisions (Cardona-
Morrell et al., 2017; Cox et al., 2019; Elwyn et al., 2006; Green & Levi, 2009; Oczkowski et al.,
2016; Sudore et al., 2017). These interventions are diverse and often focus on different
dimensions. To illustrate, some of the interventions are communication-based interventions
(Oczkowski et al., 2016), interactive computer-based interventions (van der Smissen et al.,

2020), educational video-based interventions (El-Jawari et al., 2016; VVolandes et al., 2012).



These decision aid interventions can often have different goals or metrics to measure success
such as completion rates of advance directives (e.g., Jezewski et al., 2007), value histories
(Doukas & McCullough, 1991), detailed preferences (Emanuel & Emanuel, 1989), and disease-
specific advance directives (e.g., Singer et al., 1997). For example, Heyland et al. (2020) tested
the efficacy of a decision support intervention, called the Plan Well Guide, for medical directives
completion (i.e., Goals of Care Designation) and positive decisional outcomes. The Plan Well
Guide is a communication-based decision aid which doctors can use in end-of-life discussions
with patients. They found a non-significant increase in completion rates of medical directives
using the Plan Well Guide. However, significantly fewer patients in the experimental condition
signed medical directives for intensive care unit (ICU) and CPR compared to patients in control
condition. Similarly, patients in experimental condition had significantly lower decisional
conflict (i.e., decision conflict related to patients’ preference for CPR, e.g., ‘clear what matters
most’) scores as compared to control condition. Green and Levi (2008) developed an interactive
web/computer-based decision aid (“Making Your Wishes Known: Planning Your Medical
Future”) for end-of-life decision making. This decision aid guides patients the end-of-life
planning steps, provides tailored educational interventions, value clarification tools, and a
decision tool which transforms patients’ values and treatment preferences into a specific medical
plan. They conducted a pilot study on cancer patients and found that patients were satisfied with
the program and found it accurate in depicting their values and increased their perceived
knowledge about end-of-life care options. El-Jawari et al. (2015) developed a video-based
decision aid about CPR to help patients make their CPR related decisions. They found that after
watching the video, patients’ intentions to get CPR significantly deceased and intentions to write

DNR increased. There are number of similar video-based interventions which were found

10



effective for increasing the advance directive completion rates (El-Jawari et al., 2016; VVolandes

etal., 2012).

Irrespective of the specific end-of-life decision outcomes in the literature, there is collective
consensus on the notion that there should be a concordance between people’s end-of-life values
and their treatment preferences so that people’s personal values could be respected (Fagerlin &
Schneider, 2004; Green & Levi, 2009; Heyland et al., 2016; Heyland et al., 2020; Howard et al.,
2017). Concordance as | understand the term means aligning a decision with a (more deeply
held) value (see credit card example above). The goal of helping people in end-of-life decision
making is not achieved (or is achieved to a lesser extent) if a decision aid intervention does not
promote or protect the concordance between end-of-life values and treatment preferences.
Considering this is a main goal of end-of-life decision making (i.e., achieving concordance that
contributes to beneficence), none of the studies in the literature that | know of have tested the
effectiveness of interventions based on the concordance between end-of-life values and
CPR/DNR preferences, nor compared this concordance across different interventions. This is an
important gap in the empirical literature on end-of-life decision making because it shows the lack
of a technique or evidence for evaluating different interventions in terms of beneficence. In this
thesis, | have tried to fill this gap in the literature and defined the concordance between end-of-

life values and CPR/DNR preferences as beneficence.

Interventions Aimed at DNRs

There are several studies that have attempted to evaluate interventions to increase DNR
uptake. I will focus on two general kinds of interventions. The first is what has been called “non-

rational persuasion” interventions and the second has been called “rational persuasion”

11



interventions. One way to understand the distinction between the two kinds of interventions is
through the Dual System Model of cognition (Evans, 2008; Kahnman, 2003, 2011). According to
the dual-system model, humans process the information through two systems, System I and
System 11, through which they make their decisions. System I is an automatic, passive, and fast
system of information processing which requires little effort and produces intuitive reasoning to
make judgments/decisions. System Il requires more deliberation and effort to process the
information and produces reflective reasoning for decision making. Irrational persuasion
techniques—for example default nudge—work through System | by taking advantage of
people’s cognitive biases (e.g., tendencies to stick with defaults perhaps). While rational
persuasion techniques—for example, educational interventions—work through System Il by
utilizing deliberation and other cognitive resources (e.g., by providing information that a person
consciously integrates in deliberation that results in an intention to act) (see Figure 1; Engelen,
2019; Kahnman, 2003; Schmidt & Engelen, 2020; Tanner & Feltz, 2022; Tverskey & Kahnman,

1986).

There have been several interventions that appear non-rationally to influence decisions
concerning DNRs. Halpern and colleagues (2013) investigated the effect of defaults nudge on
end-of-life care decisions in seriously ill patients. They divided people into three groups. Two
groups were given advance directives with default options: for one group, comfort care option
was checked, and for other group, life-extending care option was checked. The third group was
provided with a standard advance directive form with a forced choice (i.e., pick either comfort
care of life extending care). They found that 77% of people in default comfort care group
retained the checked option, 43% people in default life-extending care group chose comfort care,

and 61% people in the forced choice group selected the comfort care option. Studies on college

12



students (Kressel & Chaoman, 2007) and older out-patients (Kressel, Chaoman & Leventhal,
2007) reported similar results that people were more likely to decline life-extending interventions
while completing advance directives when these options were made defaults as compared to
when they were asked to decline life-extending interventions. Theoretically, the default option
should not change one’s preference. Hence, one explanation of these results is that they work

through non-rational persuasion (e.g., the tendency to simply stick with default options).

Other than active use of defaults, the structure of options in advance directives have been
used to perhaps non-rationally encourage some choices (Halpern, 2012; Halper et al., 2013). For
example, in a frequently used document for advance directives “Five Wishes”, there are three
options for different treatment choices at the end-of-life. “I want to have life support” is the first
option in the list of those three clinical options. Evidence suggests that choices are affected by
the order in which they are presented and that the first options often dominate. So, people would
be more likely to select first treatment option (Bishop & Smith, 1997; Krosnick & Alwin, 1987).
Again, the order of presentation is arguably a non-rational factor that, at least in some

circumstances, should not influence one’s preference.

There is plenty of literature which shows the effectiveness of message framing in medical
decision making. For example, Tversky and Kahneman (1981 & 1987) used a scenario with
success rate of Program A and Program B to save people (out of 600) to study the framing effect.
They found that 72% people chose Program A when they were presented with a positive frame
(i.e., ‘people will be saved’) ‘If Program A is adopted, 200 people will be saved’ (i.e., risk-
aversive option) as compared to 28% people whole selected Program B ‘If Program B is adopted,

there is a 1/3 probability that 600 people will be saved, and a 2/3 probability that no people will

13



be saved’. When they used a negative frame (i.e., ‘people will die’), 78% people chose Program
B framed as ‘If Program B is adopted, there is a 1/3 probability that nobody will die, and a 2/3
probability that 600 people will die’, a risk-seeking option, as compared to 22% people who
selected a Program A (i.e., a risk-aversive option) ‘If Program A is adopted, 400 people will die’.
We can see that people’s preferences changed by 50% with different frames. Rothman et al.
(1999) found that when people were given gain framed pamphlet about oral hygiene, people
requested a free sample of prevention mouth rinse (i.e., risk aversive option) while when
presented with a loss frame, more people requested a detection mouth rinse (i.e., risk-seeking
option). Garcia-Retamero and Cokely (2011) found that more young adults were intended to use
condoms (i.e., a risk aversive option) when presented with a grain/positive framed pamphlet
(promoting condom use indorsing that condom use decreases the chance of both contracting
STDs and of suffering several health conditions) as compared to a loss/negative frame
(promoting condom use indorsing that not using condoms will increases the chance of both
contracting STDs and of suffering several health conditions). While in terms of STDs screening
behavior, young adults were more intendent to make an appointment with their doctor for STDs
detection when presented with a loss/ negative frame as compared to a gain/positive frame.
There are number of other studies reporting similar findings: cancer prevention and detection
behaviors (Latimer et al., 2005), physical activity (Latimer et al., 2008), and skin cancer

(Thomas et al., 2011).

Informing can be characterized as providing information about a given context (e.g.,
DNR/CPR decisions) which people can consciously use to help make decisions. The literature

suggests that informing people about CPR and DNR can influence choices about writing a DNR

14



or wanting CPR, mostly in the direction of wanting to have a DNR and reducing a desire for

CPR (Becker et al., 2019; El-Jawari et al., 2016; El-Jawari et al., 2015; Volandes et al., 2012).

One way to understand the way in which information can help people consciously made
decisions is with the Skilled Decision Theory (Cokely et al., 2018, see Figure 2). This theory
suggests that transparent and effective educational interventions can increase the representative
understanding of decisions makers and subsequently the decision quality. Representative
understanding involves having a sufficiently rich understanding of a topic that one can make
informed decisions. One way to understand how one might think of representative understanding
is by analogy to statistical sampling. One has a sufficiently large and representative sample, any
random addition to that sample is not likely to substantially influence that samples’
representativeness of the relevant population. Likewise, when one has a representative
understanding, then any additional random bit of information is not likely to substantially change
one’s understanding so that it is no longer representative of the kind of decision to be made.
Representative understanding can be achieved by having enough relevant, and representative,
factual information about the problem at hand which can inform and integrate with people’s
values and preferences (Cokely et al., 2018; Garcia-Retamero & Cokely, 2013; Tanner & Feltz,
2022). Well informed people tend to have personally meaningful and representative
understanding, which helps them to choose better options for themselves (Cho et al., 2021,
Cokely et al., 2018; Feltz & Cokely, 2017). Informing thus can increase knowledge and help
people more consistently connect their core values to choose options (Baron, 2008; Feltz et al.,
2022; Tanner, 2021; Tanner & Feltz, 2022). Education also helps to have an appropriate level of

decision confidence (Tanner & Feltz, 2022), which has been considered as an indicator of better

15



decisions (Gronlund et al., 2015; Wixted et al., 2015; Ybarra et al., 2018). Effective informing,

therefore, has the potential to at least protect if not promote beneficence for all individuals.

Beneficence and Rational and Non-Rational Persuasion

The use of non-rational persuasion techniques may have some ethical issues (e.g.,
Schmidt & Engelen, 2020). Non-rational persuasion techniques like framing (Bandsma, Rauws
& De Ro0, 2021; Tversky & Kahneman, 1981) often influence people on a single dimension
(i.e., they tend to influence people to make only one exogenously decided choice (Thaler &
Sunstein, 2008)). For example, defaults can only default people into one choice, and policy
makers often make that default choice one that are “better” on some standard. Non-rational
nudging, therefore, has the potential to encourage a choice that is (1) similar to an individual’s
antecedent preferences or (2) different from an individual’s antecedent preferences (Sunstein,
2018). In the second case, the use of non-rational persuasion techniques (e.g., nudges) can be
problematic in terms of beneficence because nudges can influence people to choose options
different from their values. The risk of this problem is especially worrisome in domains where
there is substantial value heterogeneity like end-of-life care. That is, when a single outcome of a
choice is nudged with defaults, that nudged choice is more likely to be chosen regardless of the
values of the individual. Sometimes, the choice will be contrary to the person’s values (Hertwig,
2012). In those cases, beneficence is not promoted or protected since the values of the person are

not actualized.

Alternatively, informing (e.g., DNR knowledge interventions) could help people to align
their value without necessarily promoting any specific outcome. For example, people might be

able to review factual information and recognize the trade-offs of having CPR and DNR. Given
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their own values, they can use that factual evaluation to make a choice consistent with their
values (Lichtenstein & Slovic, 2006). A well-designed educational tool could enhance patients’
ability to carefully align their values with their decisions/preferences in a transparent and reliable
manner (Elwyn et al., 2006; Shiell, Hawe & Seymour, 1997). The DNR educational intervention
in this case might be an appropriate intervention to align a person’s CPR and DNR decision with
their end-of-life care values, so that the CPR or DNR decisions and end-of-life values are
connected. In this case, beneficence is protected (and perhaps promoted) since the person has

actualized their personal values regardless of what those values are.

| have chosen end-of-life decision making about DNRs because previous research has
suggested that there is value heterogeneity about DNRs and CPR (Becker et al., 2019; Halpern et
al., 2013; Winter, 2013). That is, some people want to have DNRs whereas others do not want to
have DNRs. In terms of beneficence, both values are equally acceptable to have since there is no
known “correct” exogenous choice about whether people should want to have CPR. In general,
nudges tend to work best in terms of beneficence when there is value homogeneity because then
that single value could be the target of the encouraged choice. In those cases, hudges may (but
are not certain to) increase beneficence because it is likely that the single value can be targeted
and promoted. Education tends to provide information that a person can integrate with values,
whatever those values are. So, providing information about DNRs could help some people
actualize their values to get or not get a DNR. For example, if John really values avoiding pain at
the end of life, then he may decide to have a DNR. However, if Sally wants to live as long as she
can, she may decide not to have a DNR. Both values, on their surface, seem acceptable to have.
Nudging, at least as it is commonly construed, can only promote one of John or Sally’s values.

However, theoretically, since education only provides factual information, that information could
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be used to help John or Sally make a decision more consistent with their core values (maybe
John finds out that CPR tends to cause injury, and Sally finds out the CPR is often the best
chance for survival). The factual information need not promote any specific choice unlike
framing. Hence, DNR decisions provide a unique domain to test and contrast those two types of

choice architecture (i.e., framing and informing) in terms of beneficence.

With this theoretical framework, we can test whether framing or informing help people
make DNR decisions consistent with their end-of-life values. If the DNR decision is related to
the relevant end-of-life values, then we can assume that beneficence has been promoted (or
protected); and if their DNR decision is not related (or more weakly related) to relevant end-of-
life values, then we can assume that beneficence has not been protected (or at least to a lesser
extent). The link between values and decisions can be operationalized as a correlation.
Correlation is the measurement of relationship among two variables (for example, Pearson-
product-moment correlation (Rodgers & Nicewander, 1988)). If the DNR/CPR decision is
strongly correlated with relevant end-of-life values in correct direction, that provides some
evidence that DNR/CPR decisions are aligned with person’s end-of-life values. Consequently, in
that case beneficence is promoted (or protected). Following this conceptualization and the
Principle of Beneficence Comparison, if one intervention strengthens the correlation between
DNR/CPR decision with relevant end-of-life values more than another intervention, that
intervention promotes beneficence more as compared to the other. Again, all things being equal,

if one strategy promotes beneficence more than another, then that strategy is ethically preferred.

One important criterion variable of this thesis is the decision to write DNR and get CPR.

Given that the CPR and DNR terminologies are conceptual mirror images of each other (i.e., a
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desire to get CPR is the opposite of desiring a DNR), it was important to test whether people
understand CPR and DNR differently (i.e., not perfectly negatively related). There is some
suggestive evidence that people do in fact understand what DNRs and CPRs are differently
(Bishop et al., 2010; Breault, 2011; O’Brien et al., 2016; Taha, Asfour & Attia, 2010). DNR
terminology is usually considered to produce negative emotional reactions because it represents
the notion of guaranteed death (Fritz et al., 2010; Koch, 2008). In the same vein, previous studies
showed that people (i.e., both layman and health care workers) thought that DNR means the
withholding of all life-support interventions, although DNR only means the withholding of CPR
(Naghshbandi et al., 2019; O’Brien et al., 2016; Resnick, Cowart & Kubrin, 1998; Taha, Asfour
& Attia, 2010). While CPR terminology is usually considered positive because CPR intervention
is seen as a lifesaving intervention with higher survival rates (although based on misconceptions
and lack of knowledge) (Halpern et al., 2013). Consequently, people can have differential
understanding and preferences compared to CPR or other end-of-life terminologies (e.g., AND;

Fan, Wang & Lin, 2018).

Along with CPR and DNR terminologies, a relatively new term has been introduced to
describe DNR: intermediate support-Allow-Natural-Death (intermediate support-AND). AND
has been most frequently compared term with DNR (Knox & Vereb, 2005; Venneman et al.,
2008). Along with Meyer (2004), many others suggested that DNR term is more ambiguous,
harsh, and insensitive than AND (e.g., Fritz et al., 2010; Sanders, Schepp & Baird, 2011; Sehgal
& Wachter, 2007; Sokol, 2009; Venneman et al., 2006). Meyer (2010) suggested that AND is
comparatively kinder and more accurate term which would increase DNR writing and allow
terminally ill people to die with dignity. AND has been found more positive affect inducing and

effective for DNR writing in health care providers (Jones et al., 2008; Knox & Vereb, 2005;
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Venneman et al., 2006), surrogates (Fairlie, 2018), and the general population (Fan, Wang &
Lin, 2018). However, some researchers have suggested that AND does not depict the correct
meaning of withholding resuscitation and can increase confusion about end-of-life care (Chen &

Youngner, 2008).

To identify the potential differences in different DNR terminologies (i.e., CPR, AND,
DNR), | conducted Experiment 1a and found that people have different understanding and
positive feelings towards different DNR terminologies. Experiment 1b tested whether people
have different understanding and negative feelings towards different DNR terminologies. An
additional objective of Experiment 1b was to test the effect of different DNR terminologies on
beneficence (i.e., correlation between EOL values and CPR/DNR preferences) and whether these
terminologies differentiate in terms of preference to write DNRs. The findings indicated that
people did not significantly differentiate in terms of understanding. In terms of emotional
valence, people had significantly lower negative feelings toward CPR terminology. In terms of
DNR preference decision, people preferred not to write a DNR order (i.e., preferred to get CPR)
when they were presented with a DNR directive scenario with CPR terminology as compared to
people in AND and DNR terminology conditions. Experiment 1c tested the interaction effect of
informing and framing on preferences to get CPR and write DNRs. The findings indicated that
informing predicted higher probabilities of DNR preference and lower probabilities of CPR
preference while framing only predicted the higher probabilities of CPR preference. There was
no effect of their interaction on CPR and DNR preferences. Experiment 2 tested whether
informing and framing produced higher beneficence (i.e., correlation between EOL values and
CPR/DNR preferences) and their effect on DNR knowledge, attitude towards CPR and DNR.

Findings indicated that informing protected (or promoted) beneficence as compared to framing.
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People’s DNR knowledge and positive attitudes toward DNR significantly increased (only) after
watching a DNR educational intervention. While positive attitude toward CPR decreased after
watching educational intervention and responding on a positive framing scenario. Experiment 2
also suggested that DNR knowledge gain explained the positive effect of educational

intervention on DNR preference and a negative effect on CPR preference.

Experiment 1a

Experiment 1a was designed to test whether people generally have different
understanding of CPR, intermediate support-AND, and DNR terminologies. Identifying potential
differences in understanding can then help inform when, and where, educational or framing
interventions are likely to have the best chance of influencing choices (e.g., if people understand

DNR poorly, then education has a good chance of alleviating that ignorance).

The criterion variable to measure understanding was a checklist consisted of ten medical
interventions which apply (or do not) during CPR, intermediate support-AND, and DNR

conditions. There were two main hypotheses of this experiment:

H1: People will have more understanding of intermediate support-AND terminology as

compared to CPR and DNR terminologies.

H2: People will have more positive valence about intermediate support-AND as

compared to CPR and DNR terminologies.

To test these two hypotheses, a three group between-subject design was used. The

independent variable was terminology: (1) Cardiopulmonary Resuscitation, (2) intermediate
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support-Allow Natural Death, and (3) Do-not-Resuscitate Order. There were two dependent
variables: understanding about CPR and positive emotional valence. The understanding about
CPR was operationalized as scores on a 10-items understanding checklist about which
interventions are withheld in CPR, intermediate-AND, and DNR. The positive emotional valence
was operationalized as scores on a single item asking about how positive or negatively, they felt

about CPR, intermediate-AND, and DNR (Lishner, Cooter & Zald, 2008).

Method

Participants. Participants were recruited from an online platform CloudResearch.
CloudResearch as compared to other online data collection platforms (e.g., MTurk) is cost
effective and provides high quality data (Douglas, Ewell & Brauer, 2023). The recruited sample
size consisted of (N = 240), estimated through G*Power (Faul et al., 2009) with a medium effect
size (d = .50), 80% power, and an (a = .05). 6 responses were discarded from the data because of
the failure to correctly respond on attention check questions (e.g., A doctor works twenty-eight
hours in a typical day), 4 responses were excluded because of the straight lining (i.e., participants
respondent with identical responses on all items in a scale), and 5 responses were discarded
because of the worry of computer bots (i.e., there were 0 number of clicks on a block of multiple
items) (Andreadis & Kartsounidou, 2020; Buchanan & Scofield, 2018; DeSimone, Harms &
DeSimone, 2015). After data-screening, the remaining 225 responses were used for the data
analysis. With respect to gender, there were 158 (70%) female, 63 (28%) male, 2 (1%) non-
binary, and 2 (1%) preferred not to mention the gender. The average age of the participants was

45.44 (SD = 13.36).
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Materials. A 10-item understanding checklist was developed to assess the understanding of

the term CPR, intermediate-AND, and DNR. The 10-items were potential medical interventions

relevant to CPR. In CPR condition, none of the interventions are withheld. While 5 of the

medical care interventions (2, 6, 7, 8, and 9 in the list below) are withheld in intermediate-AND

and DNR (O’Brien et al., 2017; Taha, Asfour & Attia, 2010). Participants were given the

following instructions and prompts:

Please select all the interventions which do not apply in [Cardiopulmonary Resuscitation

(CPR)/ Do Not Resucitate Order (DNR)/ Allow Natural Death (AND)]. [Cardiopulmonary

Resuscitation (CPR)/ Do Not Resucitate Order (DNR)/ Allow Natural Death (AND)] means

the withholding of:

1.

8.

9.

Medical Treatment (respective to the illness) / (Chemotherapy / Radiotherapy / Dialysis /
Surgery)

Chest Compressions

Tube feeding (fluids and nutrition)

Pre-existent oxygen administration

Provision of Care (for example, immunization, position changing, emotional support)
Electric shocks to restore the heartbeat rhythm (fibrillation)

Resuscitation Drugs

Mouth to mouth or Mechanical Ventilation

Acrtificial ventilation (artificial airway insertion / tracheal intubation)

10. Pain Medications
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The emotional valence was measured through a single item Empirical Valence Scale
(Lishner, Cooter & Zald, 2008). The item asked how the participants felt about the term CPR,
intermediate-AND, and DNR, as following:

e How do you feel about the term Cardiopulmonary Resuscitation/ intermediate-Allow
Natural Death/Do-not-resuscitate Orders? (Most Unpleasant imaginable = 1, Most
Pleasant Imaginable = 16)

Procedure. The experiment was developed and executed online through Qualtrics program.
The participants were randomly assigned to one of the three groups: CPR, intermediate support-
AND, and DNR. The participants were asked to select all the interventions which do not apply in
CPR/AND/DNR from the 10-item checklist. A total number correct was used in analyses. After
completing the checklist task, participants were asked to rate their emotional valence between
most unpleasant imaginable and most pleasant imaginable.

Results and Discussion

CPR Understanding. For the understanding scores on CPR, AND, and DNR, a one-way
ANOVA suggested marginally significant overall differences, F(2, 222) = 2.63, p = .074, #*=
.02. Post-hoc analyses for paired-wise comparisons indicated the participants in AND group (M
=6.28, SD = 1.63) had significantly higher scores as compared to people in CPR (M =5.61, SD

=2.13), and DNR groups (M =5.63, SD = 2.17) (see Table 1, Figure 3).

Positive Valence. The ANOVA model for emotional valence across the three conditions
was non-significant, F(2, 222) = 2.18, p = .115, »?= .02. Post-hoc analyses for paired-wise
comparisons indicated the participants in AND group (M = 7.82, SD = 3.58) had significantly

higher scores as compared to people in DNR groups (M = 6.66, SD = 3.70). Although, the
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valence scores in CPR (M = 7.36, SD = 3.05) were non-significantly different from valence

scores in AND and DNR conditions (see Table 2, Figure 4).

H1 was supported by the results of this experiment. People had comparatively higher
understanding of AND terminology as compared to CPR and DNR. No studies previously have
objectively tested the difference of understanding of AND, CPR, and DNR terminologies. The
findings of the second hypothesis (i.e., H2) of this experiment have been supported by previous
studies as number of researchers have reported that people show more positive affect toward
AND terminology (Fairlie, 2018; Fan, Wang & Lin, 2018; Knox & Vereb, 2005; Venneman et

al., 2006).

Focusing on the main objective of Experiment 1a, | have found evidence that people
understand CPR/AND/DNR terminologies differently and that people are more confused (i.e.,
have less understanding) about the term CPR and then DNR. This motivated the objectives of
Experiment 1b to test whether these DNR terminologies differentiate in terms of beneficence and

DNR preference.

Experiment 1b
Experiment 1a suggested that people understand CPR, AND, and DNR terminologies
differently. This led to the main objective of Experiment 1b that whether CPR, AND, and DNR
terminologies has an effect on beneficence and people’s preference to have DNRs. There were

the following two hypotheses of this experiment:

H3: The correlations between end-of-life values and DNR decision will be in the correct
direction and significantly different across CPR, intermediate support-AND, and DNR

terminologies conditions.
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H4: People in CPR condition will have lower DNR order preferences as compared to

people in DNR and intermediate support-AND conditions.

Method

Participants. There were 300 total participants in the initial dataset, collected online
from CloudResearch platform. Data was screened for data quality assurance (Andreadis &
Kartsounidou, 2020; Buchanan & Scofield, 2018; DeSimone, Harms & DeSimone, 2015). After
data screening, a total of 281 participants were used for the data analysis. With respect to gender,
there were 162 (58%) female, 116 (41%) male, 2, (.7%) non-binary, and one participant (.3%)
preferred not to mention the gender. The average age of the participants was 43.80 years (SD =
13.47).

Material. The understanding checklist was same as in Experiment 1A except an item
‘Mouth to mouth or Mechanical Ventilation’ was divided into two items, ‘Mouth to mouth
Ventilation” and ‘Mechanical Ventilation (in which doctors use ventilator)’. The emotional
valence about terminologies was measured through a single item “Please indicate how negative
you felt about the term Cardiopulmonary Resuscitation/intermediate support-Allow Natural
Death/Do-not-resuscitate Orders” with a 5-Likert response pattern ranging from Not at all
unpleasant = 1 to Extremely unpleasant = 5. | choose to use 5-Likert scale instead of 16-Likert
(in Experiment 1a) because there is some evidence that Likert scales can lose fidelity with a large
number of response options (see Garratt, Helgeland & Gulbrandsen, 2011; for systematic review,
see Sitzia, 1999).

The end-of-life values scale (Winter, 2013) was used to measure EOL values. The scale
was consisted of 8 items with a 5-Likert response pattern ranging from Not at all important = 1 to

Extremely important = 5. The scale has two factors: life-oriented values (i.e., religiosity, family
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wishes, and longevity) and pain and dependence oriented values (i.e., dignified death, spared
pain, burdening emotionally, burdening financially, dependence). The instructions and 8 items

were following:

How important is/are:

e Your religious beliefs?

e Your wish to have a dignified death?

e Your wish to be spared pain?

e Your wish to avoid burdening family and friends emotionally?
e Your wish to avoid burdening others financially?

e Your wish to avoid being dependent on others?

e The wishes of other family members regarding your care?

e Your wish to live as long as possible?

In order to measure preference about getting cardiopulmonary resuscitation (CPR) /
intermediate support-Allow Natural Death order (AND) / do-not-resuscitate order (DNR),

following question was presented:

e |If you were to get so sick that your heart stopped beating, would you want doctors to
perform [cardiopulmonary resuscitation (CPR) / have intermediate support-Allow Natural
Death order (AND) / have do-not-resuscitate order (DNR)] on you in this case? (Yes/
No)
Procedure. The experiment was hosted online through Qualtrics program. The participants
were randomly assigned to one of the three groups: CPR, intermediate support-AND, and DNR.

The participants were asked to respond on EOL values scale for pre-test measurement so that
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manipulations could not have any effect on values ratings. The participants were then asked to
select all the interventions which do not apply in CPR/AND/DNR (respective to their assigned
condition) from the 11-item checklist. A total number of correct responses was used in the
analyses. After completing the checklist task, participants were asked to respond to preference
questions and rate the emotional valence.
Results and Discussion

CPR Understanding. For the understanding scores on CPR, AND, and DNR, a one-way
ANOVA suggested non-significant overall differences, F(2, 278) = .99, p = .37, ?=.02.
Consequently, the post-hoc analyses for paired-wise comparisons indicated the understanding
score differences in AND group (M =7.11, SD = 2.47), CPR group (M = 6.62, SD = 2.57), and
DNR groups (M = 7.07, SD = 2.93) were non-significant (see Table 3, Figure 5). Although, the
scores’ comparative magnitude of understanding scores was in the same order as in Experiment
la: AND > DNR > CPR.

Negative Valence. The ANOVA model for negative valence across the three conditions
(CPR, AND, DNR) was significant, F(2, 278) = 7.64, p < .001, 2= .05. The post-hoc analyses
for paired-wise comparisons indicated the negative valence score scores in CPR group (M =
2.04, SD = 1.13) were significantly lower than AND group (M = 2.71, SD = 1.20) and DNR
groups (M = 2.46, SD = 1.21). While the difference between AND and DNR were non-

significant (see Table 4, Figure 6).

DNR Preference. A chi-square test was performed to evaluate whether the preference to
write DNR was related to different terminologies (i.e., CPR, AND, DNR). Results indicated that
DNR writing preferences are significantly related with different DNR terminologies, 5% (2) =

38.83, p <.001 (see Table 5). People in the CPR condition were less likely to write DNR as
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compared to people in DNR and AND conditions. Although, no previous studied in my
knowledge have compared the effect of CPR terminologies with DNR and AND terminologies.
But most of studies using CPR terminology in treatment preferences scenarios show that more
people tend to prefer CPR as compared to no CPR option in control conditions (i.e., when using
no intervention) (e.g., Halpern et al., 2013; El-Jawari et al., 2015; El-Jawari et al., 2016). This

may suggest that people’s CPR preferences at least partially depend on the terminology.

Correlation Differences across Terminologies. The correlation between DNR preference
and end-of-life values (life-oriented values, pain and dependence-oriented values) shows the
concordance between one’s DNR decision and one’s end-of-life values (i.e., strength/magnitude
of beneficence). The correlation DNR preference should be negative with life-oriented values (i.e.,
religiosity, family wishes, and longevity) and positive with pain and dependence-oriented values
(i.e., dignified death, spared pain, burdening emotionally, burdening financially, dependence). In
addition to the direction and magnitude of the zero-order correlations, we can also look and see if
the terminology influenced the strength of the correlations. To do so, we can make pair-wise
comparisons of correlations across groups (Paul, 1989). To make these pairwise comparisons, |
used the INCOR statistical software (Silver et al., 2008) to compare the strength of correlations

across four groups (positive frame, negative frame, educational video, irrelevant/control video).

The DNR decision (i.e., DNR writing preference) was negatively correlated with life-
oriented values (i.e., religiosity, family wishes, and longevity) in all three conditions: AND,
CPR, and DNR (see Table 6). The DNR decision was positively correlated with pain and
dependence-oriented values (i.e., dignified death, spared pain, burdening emotionally, burdening
financially, dependence) in AND and DNR conditions but was negatively correlated in CPR

condition (see Table 7). In terms of correlation between DNR decision and life-oriented values,
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the pairwise correlation comparisons revealed that the correlation in DNR condition was in
correct direction and significantly different from correlations in CPR and AND conditions, while
correlations in CPR and AND conditions were non-significantly different from each other (see
Figure 6). In terms of correlation between DNR decision and pain and dependence oriented
values (i.e., dignified death, spared pain, burdening emotionally, burdening financially,
dependence), the pairwise correlation comparisons revealed that the correlation in DNR
condition was in correct direction and significantly different from correlation in CPR and
marginally significant from correlation in intermediate support-AND conditions, while
correlations in CPR and AND conditions were marginally significantly different from each other

(see Figure 7).

Results of Experiment 1b suggested that different DNR terminologies can have different
impacts on beneficence. We can see that people were better at making a DNR decision which
was aligned with their relevant values when presented with DNR terminology scenario, as
compared to people in other conditions. People’s values were not as strongly related to their
decisions to write a DNR especially with respect to pain and dependence-oriented values (i.e.,
dignified death, spared pain, burdening emotionally, burdening financially, dependence) in the
CPR condition. Similarly, people had lower level of negative valence toward CPR and people in
CPR condition had the least number of DNR writing decision. One explanation is that people
were emotionally charged with CPR terminology which in turn resulted in lower DNR writing
decision as compared to DNR and intermediate support-AND conditions (future research should
be conducted to test this assumption). These findings suggest that CPR could be a potential
candidate for being selected for decision support because people were less able to align their

values with the DNR decisions when presented with a situation containing CPR terminology.
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Experiment 1c

The main objective of Experiment 1c was to test the effectiveness of framing and
informing for the decision to write a DNR and get CPR. In order to investigate the ethical cost
associated with the use of two persuasion techniques (i.e., framing and informing), it was
important to first establish the effectiveness of both interventions for people’s decision about
writing a DNR and getting CPR. The main goal here was to compare whether informing is more
effective for DNR, and CPR decisions as compared to framing nudge. Here, | have defined
informing as providing general information about DNRSs i.e., information about the prevalence of
CPR and DNRs, survival rates and outcomes of CPR, and procedural information about DNRs.
Several researchers have used CPR educational videos to inform patients and the general
population about CPR (Becker et al., 2019; El-Jawari et al., 2016; El-Jawari et al., 2015;
Volandes et al., 2012). For framing nudge, two frames—positive/gain frame and negative/loss
frame—were used in order to test their effect on DNR and CPR decision (Garcia-Retamero &
Cokely, 2011; Tverskey & Kahneman, 1981). The main criterion variables here were the
decision to write a DNR and get CPR, which were operationalized as a binary choice i.e., Yes

and No. The three main hypotheses of experiment 1 were following:

H5: informing (i.e., DNR knowledge video) will increase the probability of decision to

write a DNR and decrease the probability of decision to have CPR compared to a control condition.

H6: positive frame will decrease the probability of decision to write a DNR and increase

the probability of decision to have CPR.

H7: negative frame will increase the probability of decision to write a DNR and decrease
the probability of decision to have CPR.
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Following the main objective of Experiment 1c (was to investigate the effectiveness of
informing and framing on the decisions to get CPR and write a DNR), a 2x2 between subject
factorial design was implemented. The main motivation behind using 2x2 factorial design was to
test not only the main effects of informing and framing nudge, but also the effect of interaction
between both interventions on decisions to get CPR and write a DNR. The interaction effect of
informing and framing had not been hypothesized because there is no evidence that | know of
that framing and education interact. Tanner (2021) (Tanner and Feltz (2022)) used a similar
design by testing the interaction effect of informing and defaults nudge on the strength of
acceptance for recycled water and found that the interaction effect was non-significant. It was
important to test this interaction because of the planned series of studies, in particular the design

of Experiment 2 (see below). Thus, the interaction effect in this experiment was exploratory.

Method

Participants. 441 undergraduate psychology students were recruited from a large public
university. Participants were compensated for their participation with partial research credits.
The experiment was hosted on Qualtrics. Similar data screening tools were used as in
Experiment 1a, 1b, and 1c. 24 responses were excluded from the dataset because of the failure to
correctly respond on attention check questions and 2 responses were excluded because of the
straight lining (Andreadis & Kartsounidou, 2020; DeSimone, Harms & DeSimone, 2015). The
remaining 415 responses were used for the data analysis. 81% were female (N = 335) in the
sample. The average age of the participants was 18.69 (SD = 1.47). A sensitivity analysis for
logistic regression with an interaction (Demidinko, 2007, 2008) was conducted. With respect to
CPR preference, an alternate Odd Ration of 3.63 could be reliably detected with following

parameters: with a sample size of 415; a of .05; a power of .80; a 50% probability of being
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selected in informing and framing with the Odd Ratio of 1.0 (selected based on random
assignment of participants); an Odd Ratio of .22 for preferring CPR in informing and of 3.15 in
framing conditions (selected based on experiment findings); and a 40% prevalence of CPR
administration in population (see Heart Disease and Stroke Statistics-2023 report; Tsao et al.,
2023). With respect to DNR preference, an alternate Odd Ration of 3.57 could be reliably
detected with following parameters: with a sample size of 415; a of .05; a power of .80; 50%
probability of being selected in informing and framing with the Odd Ratio of 1.0 (selected based
on random assignment of participants); an Odd Ratio of 2.68 for preferring DNR in informing
and of .65 in framing conditions (selected based on experiment findings); and a 23% prevalence
of documented DNR orders in international population (reported prevalence range: 15%-31%;

McNeill et al., 2012; Mills et al., 2017; Shanmuganathan et al., 2011).

Materials. There were two independent variables in this experiment: informing and
framing. The first independent variable informing had two conditions: (1) a DNR information
video and (2) non-DNR information video. The participants in the DNR information video
condition watched a video consisting of DNR and CPR related information
(https:/lyoutu.be/7aBjwWhJBCO). The content of the video contained information about the
prevalence of CPR and DNR, survival rates and outcomes of CPR, and general information
about DNR. The participants in the non-DNR information video condition watched a video in
which a professor was writing a mathematical problem on a black board

(https://youtu.be/9NtSTIwb11A).

The second independent variable, message framing, also had two conditions: (1) negative

frame and (2) positive frame. These messages prompts were presented after particpatns were
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exposed to either the educational or control video. In the negative frame, the participants were

presented with the following statement:

e “Imagine that your heart has stopped beating. According to research, there is a 90%

chance that you will not survive after receiving CPR treatment”.
In the positive frame, the participants were presented with following statement:

e “Imagine that your heart has stopped beating. According to research, there ia a 10%

chance that you will survive after receiving CPR treatment”.

There were two dependent variables: decision to get CPR and write DNR. The CPR and
DNR decisions were operationalized through taking people’s preference to get CPR and write

DNR on a binary response pattern Yes or No.
Results and Discussion

For preference to write a DNR, the findings indicated no main effect of framing nudge
(OR = .65, p = .379, 95% CI [.24, 1.65]) and no interaction effect of informing and framing
nudge (OR = .79, p > .684, 95% CI [.25, 2.60]) on preference to write a DNR. The main effect of
informing was significant (OR = 2.68, p = .006, 95% CI [1.34, 5.57]) (see Table 8, Figure 8).
This means that people who watched DNR knowledge video were 268% more likely to write a
DNR for as compared to the people who watched random video. The overall model explained

37% of the variance (McFadden R? = .37) in preference to write a DNR.

For preference to get CPR, the main effects of framing nudge (OR = 3.15, p = .03, 95%
CI[1.20, 9.86]) and informing (OR = .22, p < .01, 95% CI [.11, .40]) were found statistically

significant. For framing, these results suggest that people who were presented with a positive
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frame were 315% more likely to prefer to get CPR as compared to people who were presented
with a negative frame. For informing, these results suggest that people who watched DNR
knowledge video were 78% less likely to prefer to get CPR as compared to people who watched
the random video. The interaction effect of informing and framing nudge (OR = .49, p = .224,
95% CI [.14, 1.48]) on preference to get CPR was not statistically significant (see Table 9,
Figure 9). The overall model explained 12% of the variance (McFadden R? = .12) in preference

to get CPR.

The results from experiment 1c data were consistent with the hypothesis that informing
(i.e., DNR information video) increased the probability of decision to write a DNR and
decreased the probability of decision to have CPR. The framing (i.e., positive frame) increased

the probability of decision to have CPR but not DNR.

Experiment 2

The second objective, which is the key objective of this thesis, was to compare the effect
of framing and informing on beneficence. Beneficence as criterion variable was operationally
defined as the correlation between end-of-life values and DNR (and CPR) decision. The
correlation between end-of-life values and treatment choices (CPR, DNR, comfort care) have
been previously studied by a few researchers to investigate the concordance among different
EOL values and the concordance between EOL values and treatment choices (Heyland et al.,
2020; Howard et al., 2017). But none of these studies used the correlation as criterion to compare
the interventions. The end-of-life values were operationally defined in accordance with Winter
(2013). Winter (2013) defined and measured end-of-life values through eight values divided into

two factors: Life oriented-values) religious beliefs, family wishes for one’s care, and length of
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life; Pain and dependence-oriented values) dignified death, decreased pain, avoid burdening
family and friends emotionally, avoid burdening others financially, and avoid being dependent
on others. Winter’s (2013) 8-end-of-life values have been considered as among key values
important for end-of-life treatment care decision making and studied multiple times (Ejem et al.,
2019; Frechman et al., 2020; Heyland et al., 2020; Howard et al., 2017; Modes et al., 2019). The

main four hypotheses of experiment 2 were following:

H8: In the education condition, the correlation between end-of-life values and DNR
decision will be in the correct direction, larger, and significantly different from the correlation
between end-of-life values and DNR decision in control condition (i.e., no education), positive

frame and negative frame.

H9: In the education condition, the correlation between end-of-life values and CPR
decision will be in the correct direction, larger, and significantly different from the correlation
between end-of-life values and CPR decision in control condition (i.e., no education), positive

frame and negative frame.

H10: The correlation of end-of-life values with DNR decision will be larger in negative
frame than the correlation in positive frame and significantly different from the correlation in

control condition.

H11: The correlation of end-of-life values with CPR decision will be larger in positive
frame than the correlation in negative frame and significantly different from the correlation in

control condition.

Method
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Participants. The participants of this study were recruited from an online platform Cloud
Research (Douglas, Ewell & Brauer, 2023). The recruited sample size consisted of 400
participants. There are no simulation studies present for sensitivity or power analysis for executing
correlation comparisons through INCOR (Silver et al., 2008). Considering the four independent
conditions of the design, | recruited 100 participants per condition. After data-screening, the
remaining 381 responses were used for the data analysis. With respect to gender, there were 152
(66%) female, 126 (33%) male, and 3 (1%) non-binary. The average age of the participants was

44.30 (SD = 14.06).

Material. There were four stimuli for the experimental manipulations: positive frame,
negative frame, educational video, irrelevant/control video. Both positive frame and negative
frame statements were same as in Experiment 1c. The DNR educational video was slightly
revised as the video was not found effective in two pilot studies. Some irrelevant information and
confusing wording were excluded (~ 30 seconds). Icon array for statistics about CPR survival
rate and consequences were included in the video. Overall, the scope of the video was not
changed (https://youtu.be/jQRnmhY-D5A). The irrelevant video was same as in Experiment 1c
except that its length was reduced to 2 minutes and 45 seconds to make it equivalent to DNR
knowledge video (https://youtu.be/4ghrWvs1Qgg). CPR and DNR preferences were measured

through following questions:

e |If you were to get so sick that your heart stopped beating, would you want doctors to
perform cardiopulmonary resuscitation (CPR) on you in this case? (Yes / No)
e If you were to get so sick that your heart stopped beating, would you like to have do-not-

resuscitate order (DNR) for you in this case? (Yes / No)
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Along with CPR and DNR preference measures, there were four additional measures:
End-of-life values scale (Winter, 2013), DNR knowledge scale (Asif et al, ms), attitude toward
DNR scale, and attitude toward CPR scale. The end-of-life values scale (Winter, 2013) was used
to measure 8 end-of-life values divided into two factors (life-oriented values, pain and

dependence-oriented values).

DNR knowledge scale was developed and standardized through a number of pilot studies.
The psychometric properties of the scale were found satisfactory (see Table 20, Figure 17-19).
The scale consisted of 14 items with 7 true and 7 false items. The items of the scale were

following:

e Do not resuscitate orders (DNR) are not official medical documents. (R) (Ture / False / |
don’t know)

e Cardiopulmonary resuscitation (CPR) includes chest compression and artificial
ventilation. (Ture / False / I don’t know)

e Do not resuscitate orders (DNR) sabotage individuals' right to exercise control over their
medical care wishes. (R) (Ture / False / | don’t know)

e A do-not-resuscitate (DNR) order is an order not to apply cardiopulmonary resuscitation
(CPR). (Ture / False / I don’t know)

e Individuals have the right to a doctor who is willing to administer cardiopulmonary
resuscitation (CPR). (Ture / False / I don’t know)

e Individuals should not discuss their wishes about do-not-resuscitate (DNR) orders
before they are sick. (R) (Ture / False / I don’t know)

e Unless there are good reasons not to, all patients receive cardiopulmonary resuscitation
(CPR) if needed. (Ture / False / I don’t know)
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e Individuals should discuss their wishes about do-not-resuscitate (DNR) orders with
their decision making proxies. (Ture / False / I don’t know)

¢ Individuals can use an advance directive form as a do-not-resuscitate (DNR) order. (Ture
/ False / I don’t know)

e Do-not-resuscitate (DNR) orders can be written by a lawyer. (Ture / False / I don’t know)

e Do-not-resuscitate (DNR) orders cannot be changed. (R) (Ture / False / I don’t know)

e Cardiopulmonary resuscitation (CPR) cannot be performed on individuals with terminal
illnesses. (R) (Ture / False / I don’t know)

e Cardiopulmonary resuscitation (CPR) cannot be performed on individuals of any age. (R)
(Ture / False / I don’t know)

e Do-not-resuscitate (DNR) orders does not apply in all inside and outside of hospital

settings. (R) (Ture / False / I don’t know)

The attitude towards CPR scale was developed and standardized through number of pilot
studies. The psychometric properties of the scale were found satisfactory (see Table 21). The

scale was consisted of 5 items. The items of the scale were following:

e You would like to get CPR if your heart stops beating. (Strongly disagree = 1, Strongly
agree = 5)

e Even if the CPR provider is not medical professional, | would be willing to get CPR.
(Strongly disagree = 1, Strongly agree = 5)

e | am willing get CPR, even with the potential consequences of CPR (e.g., broken ribs,
internal bleeding). (Strongly disagree = 1, Strongly agree = 5)

e CPR is beneficial for the well-being of human beings. (Strongly disagree = 1, Strongly

agree =5)
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e | recommend everyone should get CPR when needed. (Strongly disagree = 1, Strongly

agree = 5)

The attitude towards DNR scale was developed and standardized through number of pilot
studies. The psychometric properties of the scale were found satisfactory (see Table 22). The

scale was consisted of 4 items. The items of the scale were following:

| would not like to get CPR if my heart stops beating. (Strongly disagree = 1, Strongly

agree = 5)

e 1 would like to have a DNR, even if I'm healthy. (Strongly disagree = 1, Strongly agree =
5)

e DNR ensures a peaceful death. (Strongly disagree = 1, Strongly agree = 5)

e | recommend everyone should have a DNR. (Strongly disagree = 1, Strongly agree = 5)

Results and Discussion

Correlation Differences across Interventions. The overall correlations between CPR
decision and EOL values were stronger, especially of life-oriented values (i.e., religiosity, family
wishes, and longevity) than correlations between DNR decision and pain and dependence-oriented
values (i.e., dignified death, spared pain, burdening emotionally, burdening financially,
dependence) (see Table 10). These findings were consistent with Winter’s (2013). She reported
that religiosity, family wishes values, and longevity were more strongly correlated with
preferences for life-prolonging treatment preferences (i.e., CPR decision) as compared to pain and
dependence-oriented values (i.e., dignified death, spared pain, burdening emotionally, burdening
financially, dependence). However, Experiment 2 results revealed that correlations between DNR

decision and pain and dependence-oriented values were comparatively stronger than DNR decision
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and life-oriented values. This looks promising because the pain and dependence oriented values
(i.e., dignified death, spared pain, burdening emotionally, burdening financially, dependence) are
arguably more medically relevant (especially in chronic illnesses, e.g., spared pain is more
medically relevant as compared to respecting family wishes about their treatment), DNR-decision
oriented, and comparatively high-stake values (Coppola et al., 1999; Cousineau et al., 2003;
Doukas, Antonucci & Gorenflo, 1992; Doukas & Gorenflo, 1993; McPherson, Wilson & Murray,

2007).

In the DNR preference question, education condition performed better for pain and
dependence-oriented values (i.e., dignified death, spared pain, burdening emotionally, burdening
financially, dependence). Correlations between pain and dependence-oriented values and DNR
preference decision were positive in all four conditions, but the correlation in education
condition was stronger than all three other conditions. The correlation in education condition was
significantly different from correlation in control condition. The correlations in positive and
negative frames were non-significantly different from correlations in control condition. The
correlations between life-oriented values (i.e., religiosity, family wishes, and longevity) and
DNR preference decision were negative in all four conditions but the correlation differences with
each other were statistically non-significant. These correlation differences are depicted in Figure
10. These findings for DNR decision suggested that the decision aid interventions (i.e., education
and framing) performed same as providing no decision aid (i.e., irrelevant video) in terms of
promoting/protecting the life-oriented values (i.e., religiosity, family wishes, and longevity).
While only the educational intervention performed significantly better than no decision aid in

terms of promoting/protecting the pain and dependence-oriented values (i.e., dignified death,
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spared pain, burdening emotionally, burdening financially, dependence); positive and negative

frame performed same as providing no decision aid.

In the CPR preference decision context, the correlations between life-oriented values
(i.e., religiosity, family wishes, and longevity) and CPR decision in education condition were
positive and stronger in magnitude as compared to all three other conditions but the correlation
differences were statistically non-significant. The correlations (i.e., between pain and
dependence-oriented values and CPR decision) in education, positive, and negative frame
conditions were negative and significantly different from correlation in control condition (i.e.,
irrelevant video). The correlation differences were non-significant in education, positive, and
negative frame conditions (with each other). These correlation differences are depicted in Figure
11. These findings suggested that the decision aid interventions (i.e., education and framing)
performed same providing no decision aid (i.e., irrelevant video) in terms of
promoting/protecting the life oriented values (i.e., same as in DNR decision context). While
educational intervention along with positive and negative frame, performed better than providing
no decision aid (i.e., irrelevant video) in terms of promoting/protecting the pain and dependence
oriented values (i.e., dignified death, spared pain, burdening emotionally, burdening financially,

dependence).

The findings of Experiment 2 supported the hypotheses 8 (especially for pain and
dependence oriented values), that in the education condition, the correlation between end-of-life
values and DNR decision were in the correct direction, larger, and significantly different from
the correlation between end-of-life values and DNR decision in control condition (i.e., no DNR
education. Similarly, results of Experiment 2 supported the hypothesis 9 (especially for pain and

dependence oriented values), that in the education condition, the correlation between end-of-life
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values and CPR decision were in the correct direction, larger, and significantly different from the
correlation between end-of-life values and CPR decision in control condition (i.e., no DNR
education). The findings of Experiment 2 partially supported the hypothesis 10 as the correlation
between DNR and EOL values (especially pain and dependence oriented values) was larger in
negative frame than in the correlation in positive frame and control condition, but these

correlations were non-significantly different from one another.

DNR Knowledge. To check to make sure the educational video increased objective
knowledge about CPR and DNRs, we analyzed mean gain scores on the DNR Knowledge
instrument. An ANOVA was conducted to test whether DNR knowledge varies before and after
four groups/interventions and across groups/interventions (positive frame, negative frame,
education, control). There was a significant main effect of pre-post DNR knowledge, F(1, 377) =
9.22,p <.01, #?=.002, which means that DNR knowledge scores significantly changed after
the experimental conditions as a whole. The interaction effect of groups and pre-post DNR
knowledge, F(3, 377) = 9.26, p < .01, ? = .01, which means that DNR knowledge scores
significantly changed only because of one (or more than one) particular condition. The main
effect of groups was found non-significant, F(3, 377) = 1.73, p > .05, #? = .01, which means that
over scores of DNR knowledge were not different across groups. The descriptives are provided
in Table 11. The post-hoc analysis for pre-post DNR knowledge revealed that knowledge scores
significantly increased after the interventions (see Table 12). The post-hoc analysis for the
interaction between groups and pre-post DNR knowledge revealed that the post DNR knowledge
scores were significantly higher than pre DNR knowledge scores in educational video condition
and both pre and post DNR knowledge scores in irrelevant video condition (see Table 13, Figure

12).
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A mediation analysis was conducted to test the indirect effect of experimental groups on
CPR preference (and DNR preference) through DNR knowledge gain after controlling the effects
of attitude towards CPR and DNR, through Mediation package in R. The DNR knowledge gain
scores were computed through subtracting pre DNR knowledge scores from post DNR scores.
Attitudes toward CPR and DNR were controlled in this analysis because their scores were also
significantly changed along with DNR knowledge as a result of manipulation (especially in
result of education). Consequently, attitudes toward CPR and DNR also had significant impacts
on CPR and DNR preferences (see Figure 13-14). Mixed model ANOVAs for attitudes toward
CPR and DNR were conducted (discussed below) to test the change in their scores before and
after the interventions. For DNR preference, the indirect effect of education was found
significant (B = .25, SE = .12, 95% CI: .05 - .52) while all other indirect effects (negative affect,
no education) were non-significant. The direct effect of education was found non-significant (8 =
.10, p >.05) including all other direct effects. This represented that the effect of education on
DNR preference was fully mediated by DNR knowledge. The mediational model for DNR
preference is presented in Figure 12. For CPR preference, the indirect effect of education was
found significant (B = -.23, SE = .16, 95% CI: .58 - .04) while all other indirect effects (negative
affect, no education) were non-significant. The direct effect of negative frame was found
significant (8 = -.40, p < .05) while all other direct effects were found non-significant. This
represented that the effect of education on CPR preference was fully mediated by DNR

knowledge. The mediational model for CPR preference is presented in Figure 13.

Attitude toward DNR. A mixed model ANOVA was conducted to test whether attitude
toward DNR varied before and after four groups/interventions and across groups/interventions

(positive frame, negative frame, education, control). This analysis was conducted because
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attitude toward DNR was a significant predictor of DNR preference and was controlled in
mediational analyses (discussed above, see Figure 13-14). | wanted to test whether attitude
toward DNR scores changed as a result of different interventions and which intervention had
higher impact. There was a significant main effect of pre-post attitude towards DNR, F(1, 377) =
28.43, p <.001, =.01 and interaction effect of groups and pre-post attitude towards DNR, F(3,
377) =4.84, p <.01, =.004. The descriptives are provided in Table 14. The post-hoc analysis
for pre-post attitude towards DNR revealed that attitude toward DNR scores significantly
increased after the interventions (see Table 15). The post-hoc analysis for the interaction between
groups and pre-post attitude towards DNR revealed that attitude toward DNR scores significantly
increased in positive frame and educational video condition. Although the magnitude of scores

increased was higher in educational video condition (see Table 16, Figure 15).

Attitude toward CPR. A mixed model ANOVA was conducted to test whether attitude
toward CPR varies before and after four groups/interventions and across groups/interventions
(positive frame, negative frame, education, control). Similar to attitude toward DNR, attitude
toward CPR was found as a significant predictor of CPR and DNR preference (discussed above,
see Figure 13-14). Thus. | wanted to test whether attitude toward CPR changed before and after
different interventions and which interventions had higher impact. There was a significant main
effect of pre-post attitude towards CPR, F(1, 377) = 47.53, p <.001, =.01. The interaction
effect of groups and pre-post attitude towards CPR was also found significant, F(3, 377) = 13.97,
p <.001, =.01. The descriptives are provided in Table 17. The post-hoc analysis for pre-post
attitude towards CPR revealed that attitude toward CPR scores significantly decreased after the
interventions (see Table 18). The post-hoc analysis for the interaction between groups and pre-

post attitude towards CPR revealed that the post scores of attitude toward CPR in educational
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video condition were significantly lower than both pre and post attitude scores in positive frame
and negative frame conditions, and pre attitude scores in irrelevant video condition (see Table

29, Figure 16).

General Discussion

The overall findings of this thesis suggest that both “rational” and “non-rational”
persuasion techniques could be used for increasing beneficence about DNR and CPR decisions
(but see discussion below). Experiment 1c reported that education (as a rational persuasion
technique) effectively persuaded people for writing DNRs and not getting CPR, while framing
(i.e., positive frame) was not effective for persuading people to write DNRs but it effectively
persuaded people for getting CPR. Experiment 1a and 1b revealed that people understand
different terminologies for end-of-life treatment decisions (i.e., CPR, intermediate support-AND,
DNR) differently. People were found more confused about the term CPR and less confused
about AND. With respect to this thesis criterion variables terminologies, people potentially need
more help in understanding CPR related decisions because people were more confused about
CPR than DNR terminology. People’s DNR preferences were more strongly aligned with EOL
values (both life oriented values and pain and dependence oriented values) when people were
presented with an EOL decision scenario with DNR terminology, as compared to intermediate
support-AND and CPR terminology. Further extending toward the key objective of this thesis,
Experiment 2 results suggested that informing protects/promotes beneficence (i.e., concordance
of end-of-life values with CPR/DNR related decisions) better than providing no decision aid (i.e.,
control) in both CPR and DNR related decisions. However, framing also protects/promotes
beneficence along with informing in CPR related decisions. For a quick guide, a summary of the

findings of all experiments is provided in Table 23.
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The findings of Experiment 2 provide empirical evidence for the general approach of
comparing the ethical cost of using two different interventions (i.e., Ethical Interactions theory;
Feltz & Cokely, submitted). Experiment 2 findings suggested that informing resulted in
concordance of end-of-life values with both DNR and CPR related decisions (i.e., beneficence)
which was significantly different (i.e., better) than providing no decision aid (i.e., control
condition). While framing (both positive and negative) also produced concordance in people’s
end-of-life values and people’s CPR preference which was significantly better than providing no
decision aid (i.e., control condition) but in terms of concordance end-of-life values with DNR
preference, framing performed not significantly better than providing no decision aid. We can
see that informing has consistent and positive effects on beneficence in both CPR and DNR
related decisions, as predicted. But framing (both positive and negative frames) also has
protected beneficence along with informing, at least in CPR related decision, which is interesting
and puzzling because it was not predicted. Theoretical frameworks suggested that framing as a
non-rational persuasion technique works through System I (i.e., passive, biased) for information
processing (Evan, 2008; Kahneman, 2003 & 2011, see Figure 1). Empirical studies have reported
that positive frame (i.e., gain frame) and negative frame (i.e., lose frame) have different
(opposite) impacts on outcomes (Garcia-Retamero & Cokely, 2013; Tversky & Kahneman,
1981). Lose frame motivates people to choose riskier options while gain frame motivates people
to choose less riskier options. Consistent with this understanding, it was hypothesized that
positive frame would promote beneficence in CPR decision while negative frame would perform
the opposite (or at least significantly weaker). Similarly, it was predicted that the negative frame
would promote beneficence in DNR decision while positive frame would perform the opposite.

But the results were inconsistent with what was predicted and showed that both positive and
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negative frame protected beneficence in CPR preference decision along with educational

intervention.

One possible explanation of why both positive and negative frames protected beneficence
in CPR preference decision could be that in both positive and negative frame scenarios, | have
used factual information about CPR survival rate (i.e., according to research, there are 10%
chance (/90% chance) that you will survive (/will not survive) after receiving CPR treatment).
There is a possibility that this factual information increased (at least partially) the representative
understanding of people and moved people toward making (to some extant) informed decision.
Replication studies should be conducted to assess the reliability of framing effects for promoting
beneficence. With this explanation, | could say that non-rational persuasion technique i.e.,
framing, may not have been a non-rational persuasion technique in these studies. Thus, framing
might have informed people to make decisions which were aligned with their relevant end-of-life
values. This pattern of results and the corresponding cognitive mechanisms should be further

explored.

The findings of Experiment 1b, Experiment 1c, and Experiment 2 potentially support the
framework of Skilled Decision Theory (Cokely et al., 2018) which suggests that a better
representative understanding of decisions makers about the problem at hand can boost the
decision quality. In the current context, the decision quality is quantified in terms of beneficence.
My studies suggest that beneficence can be protected (and perhaps promoted) with a transparent
and effective educational intervention. Experiment 1c and 2 especially provided the evidence
which aligns with Skilled Decision Theory (see Figure 2). According to the theory, transparent
educational intervention along with general cognitive abilities (e.g., statistical numeracy) impacts

deliberation, calibration, and knowledge (i.e., comprehension) about the problem at hand which
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in turn can influence affective reaction (e.g., feeling and attitudes) and integrate with people’s
relevant values and preferences (Cokely et al., 2018; Garcia-Retamero & Cokely, 2013; Tanner
& Feltz, 2022). Experiment 1c and 2 results suggested that education significantly increased
people’s knowledge about DNR and predicted their preferences to write DNRs and get CPR. The
mediational models in Experiment 2 suggested that DNR knowledge gain fully mediated the
relationship between educational intervention and preferences to write DNRs and get CPR.
Along with mediational models, mixed model ANOVA results suggested that DNR knowledge
significantly improved after watching educational intervention only, no other intervention
performed significantly effective as educational intervention did. Consistent with the precision of
affective reaction component of Skilled Decision Theory, positive attitude toward DNR
significantly improved while positive attitude toward CPR significantly decreased after watching
educational intervention. The positive frame scenario also improved the positive attitude toward
DNR, but the improvement was comparatively higher in educational intervention condition.
These findings suggested that DNR educational intervention not only improved people’s DNR
knowledge but also informed their attitudes toward CPR and DNR (i.e., representative
understanding), as reflected in positive impact on beneficence in Experiment 2. Skilled decision
theory (Cokely et al., 2018) provides some insight about how the cognitive process works in
generating beneficence. However, there is need for further research to objectively test the role of
different cognitive factors (e.g., numeracy, deliberation, calibration) in generating beneficence in

end-of-life decision making context.

These experiments also have some limitations. An important limitation is the measure of
beneficence (i.e., correlation between EOL values and EOL decisions). We have used a set of

eight EOL values (Winter, 2013) as a proxy measure of EOL values to compute the overall
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beneficence. There are number of different relevant EOL values in the literature (Doukas,
Antonucci & Gorenflo, 1992; Doukas & Gorenflo, 1993; Downey et al., 2010; Steinhauser et al.,
2002) which could be important for end-of-life decision making. The relations obtained using
those other relevant values may be different than the relations observed in my studies. In addition
to that, previous research literature (including experiments in this thesis) have reported a weak
correlation between end-of-life values and treatment preferences, which could be problematic for
beneficence measurement (in terms of magnitude of beneficence for comparison across
interventions). However, this also might represent an opportunity because we may find some
potential sources of the relative smallness of the correlation (e.g., terminology, lack of
understanding, motivation, etc...) Future research should focus on measuring beneficence in a
more refined manner which could contribute to evaluate the ethical cost associated with different
interventions. Another limitation is the hypothetical scenarios in framing conditions with binary
response options. These scenarios may have limited generalization in real decision-making
environment. It is also important to consider that DNR related decisions could change over time
depending on the physical and mental health status along with other possible factors (e.g.,
financial wellbeing status). Future research should consider these factors while establishing the
concordance between EOL values and EOL treatment preferences. Similarly, future research
should replicate these results in different populations (e.g., health condition-specific) to ensure

their generalizability.

In summary, these studies stress on the use of decision aids which maximally allow
people actualizing their values in making their life and death related decisions. Collective and

consistent efforts by decision science researchers, health care worker, and medical policy making
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experts will help in establishing ways to figure out which decision support techniques, for whom,

when, and in what circumstances could be beneficial.
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Figure 1

Theoretical Model of Framing Influencing Decision making Through Irrational Persuasion
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Figure 2

Process Model of Skilled Decision Theory
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Figure 3

Understanding Score Differences about CPR, intermediate-AND, and DNR in Experiment 1a
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Figure 4

Positive Valence Score Differences about CPR, intermediate-AND, and DNR in Experiment 1a
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Figure 5

CPR Understanding Score Differences about CPR, intermediate-AND, and DNR in Experimenlb
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Figure 6

Positive Valence Score Differences about CPR, intermediate-AND, and DNR in Experimenlb
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Figure 7

Comparison of Correlations between EOL Values and DNR Preference across Terminologies in

Experiment 1b
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Figure 8

The Effects of Informing and Framing Nudge on the Probability to Write a DNR in Experiment
1c
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Figure 9
The Effects of Informing and Framing Nudge on the Probability to get CPR in Experiment 1c
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Figure 10

Comparison of Correlations between EOL Values and DNR Preference across Experimental

Conditions in Experiment 2
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Figure 11

Comparison of Correlations between EOL Values and CPR Preference across Experimental

Conditions in Experiment 2
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Figure 12
DNR Knowledge Before and After Across Interventions in Experiment 2
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Figure 13

Mediational Model for DNR Preference in Experiment 2
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Figure 14

Mediational Model for CPR Preference in Experiment 2
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Figure 15

Attitude Toward DNR Before and After Across Interventions in Experiment 2
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Figure 16
Attitude Toward CPR Before and After Across Interventions in Experiment 2
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Figure 17

Item Characteristics Curve of DNR Knowledge Scale in Experiment 2
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Figure 18
Item Information Curve of DNR Knowledge Scale in Experiment 2
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Figure 19

Test Information Function of DNR Knowledge Scale in Experiment 2
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Table 1

LSD Post-Hoc Comparisons for CPR Understanding Across Terminologies in Experiment 1a

Groups MD SE p
CPR AND -67% .33 046
DNR 02 32 943
AND DNR

.65* .33 .047

Note. * p <.05.
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Table 2

LSD Post-Hoc Comparisons for Positive Valence Across Terminologies in Experiment 1la

Groups MD SE p
CPR AND -.46 .58 432
DNR .70 .56 210
AND DNR

1.15* .56 .040

Note. * p <.05.
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Table 3

LSD Post-Hoc Comparisons for CPR Understanding Across Terminologies in Experiment 1b

Groups MD SE p
CPR AND -.49 .39 210
DNR -.46 39 240
AND DNR .04 .39 925
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Table 4

LSD Post-Hoc Comparisons for Negative Valence Across Terminologies in Experiment 1b

Groups MD SE p

CPR AND -.B7*** A7 .26
DNR -41* A7 31

AND DNR .26 A7 .03

Note. * p <.05.

93



Table 5

Chi-Square Test for Groups and DNR Decision in Experiment 1b

DNR Decision
Group Yes No
CPR 12 82
AND 44 47
DNR 51 45

7 (2) =38.83, p <.001
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Table 6

Comparison of Correlations Between Life Oriented Values and DNR Preference Across
Terminologies in Experiment 1b

Terminologies Rstat P e D
CPR (r =-.05) 3.78** .007 9.13* .01
DNR (r = -.27**)
AND (r = -.06) 3.62* 011
CPR (r =-.05) AND (r = -.06) 17 1.00

Note. The correlation between Life Oriented values and DNR preference is provided in parentheses in respective
condition. * p < .05, **p < .01.
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Table 7

Comparison of Correlations Between Pain and Dependence Oriented Values and DNR Decision
Across Terminologies in Experiment 1b

Terminologies Rstat P e P
CPR (r=-.13) 4.87** .001 11.82**  .003
DNR (r =.16)
AND (r =.01) 2.52 074
CPR (r=-.13) AND (r =.01) 2.35¢ .096

Note. The correlation between pain and dependence oriented values and DNR preference is provided in parentheses
in respective condition. 'p < .10, ** p < .01.
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Table 8

The Effects of Informing and Framing Nudge on Preference to Write a DNR in Experiment 1c

Predictors S SE OR z p(2)
Intercept -1.96 .28 14 -6.85 .000
Frame -42 49 .65 -.88 379
Video .98 .36 2.68 2.72 .006
Frame*Video -.24 .68 .79 -41 .684

Note. 5 = standardized coefficient of prediction for logistic regression, SE = standard error, OR = Odd Ratios, z =
Wald test statistic.
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Table 9

The Effects of Informing and Framing Nudge on Preference to get CPR in Experiment 1c

Predictors S SE OR z p(2)
Intercept 1.60 .25 4.95 6.36 .000
Frame 1.14 .52 3.15 2.19 .020
Video -1.52 .32 22 -4.75 .000
Frame*Video =12 .59 49 -1.21 220

Note. 5 = standardized coefficient of prediction for logistic regression, SE = standard error, OR = Odd Ratios, z =
Wald test statistic.
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Table 10

Correlations between EOL Values and Decisions in Experiment 2

CPR Preference and End of Life VValues

Life Pain and
: Dependence C Dignified Spared  Burdening Burdening Family .
Oriented Oriented Religiosity Death Pain  Emotionally  Financially Dependence Wishes Longevity
Values
Values
Positive 16 A7t 06 -14 .18 .13 -17 .07 01 27%*
Frame
Negative 16 _11 .00 _13 -.01 -07 -.06 _18f 07 30%*
Frame
Education .19f -11 .02 -.13 .06 -12 -.10 -.10 .10 32**
No . 14 .08 .10 .14 -.04 A2 A1 -.03 .01 .16
Education
DNR Preference and End of Life VValues

Positive i + + ) ogek
Frame .09 A7 .07 17 A7 14 .18 .02 .01 .29
Negative -.08 18t -.02 181 03 11 11 28%* 04 -.18f
Frame
Education -.08 24* -.03 17 12 .20 21* A7t .02 -.16
No -11 04 -.10 -.08 08 05 03 08 03 -13
Education : ) : . : ) ) ) : )

Note. fp < .10, *p < .05, **p < .01. Life Oriented Values = Religiosity, Family Wishes, and Longevity; Pain and Dependence Oriented Values = Dignified Death,
Spared Pain, Burdening Emotionally, Burdening Financially, Dependence.
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Table 11

Descriptive Statistics of Pre-Post Knowledge, Groups, and their Interaction in Experiment 2

Pre-Post Knowledge Marginal M SE
Pre DNR Knowledge 10.37 .16
Post DNR
Knowledge 10.65 .16
Groups Marginal M SE
Positive Frame 10.36 .29
Negative Frame 10.74 .29
Educational Video 10.91 .30
Irrelevant Video 10.03 .30
Pre-Post Knowledge  Groups M SD
Pre DNR Knowledge Positive Frame 10.35 3.17
Negative Frame 10.74 2.79
Educational Video 10.02 3.23
Irrelevant Video 10.38 2.97
Post DNR N
Knowledge Positive Frame 11.47 2.64
Negative Frame 10.74 2.92
Educational Video 10.05 3.33
Irrelevant Video 10.34 3.02
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Table 12

Turkey Post-Hoc Comparison for Pre-Post DNR Knowledge in Experiment 2

Pre-Post DNR Knowledge MD SE t p

Pre DNR Knowledge Post DNR Knowledge -28*** 09 -3.04 .003

Note. **p < .01.
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Table 13

Turkey Post-Hoc Comparisons for Groups*Pre-Post DNR Knowledge in Experiment 2

Groups * Pre-Post DNR Knowledge MD SE t p
Positive - Pre Knowledge Negative - Pre Knowledge -.36 43  -83 1.00
Education - Pre Knowledge .03 44 08  1.00
Irrelevant — Pre Knowledge .36 44 83 1.00
Positive — Post Knowledge .04 18 .23 1.00
Negative — Post Knowledge -.36 43  -83 1.00
Education - Post Knowledge -1.09 44 247 .33
Irrelevant — Post Knowledge 33 44 76 1.00
Negative-Pre Knowledge Education - Pre Knowledge .39 44 90 1.00
Irrelevant — Pre Knowledge 72 44 166 1.00
Positive — Post Knowledge 40 43 93  1.00
Negative — Post Knowledge -.01 18 -01 1.00
Education - Post Knowledge -73 44 -1.65 1.00
Irrelevant — Post Knowledge .69 44 158 1.00
Education-Pre Knowledge Irrelevant — Pre Knowledge 33 44 74 1.00
Positive — Post Knowledge .01 44 02 1.00
Negative — Post Knowledge -.39 44 -90 1.00
Education - Post Knowledge  -1.12*** 19 -6.02 .00
Irrelevant — Post Knowledge .30 44 67 1.00
Irrelevant-Pre Knowledge Positive — Post Knowledge -.32 44 -73  1.00
Negative — Post Knowledge -12 44 -166 1.00
Education - Post Knowledge -1.45* 44 -328 .03
Irrelevant — Post Knowledge -.03 A8  -17  1.00
Positive-Post Knowledge Negative — Post Knowledge -40 43 -93 1.00
Education - Post Knowledge -1.13 44 257 .27
Irrelevant — Post Knowledge .29 44 66 1.00
Negative-Post Knowledge Education - Post Knowledge -73 44 -165 1.00
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Irrelevant — Post Knowledge .69 44 158 1.00
Education-Post Knowledge  Irrelevant — Post Knowledge 1.42* 44 321 .04

Note. *p < .05, ***p < .001.
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Table 14

Descriptive Statistics of Pre-Post Attitude toward DNR, Groups, and their Interaction in

Experiment 2

Pre-Post DNR Attitude Marginal M SE
Pre DNR Attitude 9.02 19
Post DNR Attitude 9.70 19
Groups Marginal M SE
Positive Frame 9.16 .35
Negative Frame 9.25 .35
Educational Video 9.98 .35
Irrelevant Video 9.07 35
Pre-Post DNR Attitude Groups M SD
Pre DNR Attitude Positive Frame 9.36 3.49
Negative Frame 9.13 3.61
Educational Video 9.00 3.38
Irrelevant Video 8.63 3.11
Post CPR Attitude Positive Frame 10.61 3.95
Negative Frame 9.37 3.89
Educational Video 9.16 3.79
Irrelevant Video 9.70 3.72
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Table 15

Turkey Post-Hoc Comparison for Pre-Post Attitude toward DNR in Experiment 2

Pre-Post DNR Attitude MD SE t p

Pre DNR Attitude Post DNR Attitude -.68*** 13 -5.33 .000

Note. ***p < .001.
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Table 16

Turkey Post-Hoc Comparisons for Groups*Pre-Post DNR Attitude in Experiment 2

Groups * Pre-Post DNR Attitude MD SE t p

Positive - Pre DNR Attitude  Negative - Pre DNR Attitude -.50 52 -97 1.00
Education - Pre DNR Attitude -73 52 -1.38 1.00
Irrelevant — Pre DNR Attitude -37 52 -71 1.00

Positive — Post DNR Attitude  -1.07*** 25 -4.25 .00

Negative — Post DNR Attitude -74 52 -1.43 1.00

Education - Post DNR Attitude -1.98** 53 -3.76 .01

Irrelevant — Post DNR Attitude -53 52 -1.01 1.00

Negative-Pre DNR Attitude  Education - Pre DNR Attitude -22 52 -42 1.00
Irrelevant — Pre DNR Attitude 13 52 .25 1.00
Positive — Post DNR Attitude -57 52 -1.09 1.00
Negative — Post DNR Attitude -.24 25 -94 1.00

Education - Post DNR Attitude -1.48 53 -2.80 .13

Irrelevant — Post DNR Attitude -.02 52 -05 1.00

Education-Pre DNR Attitude Irrelevant — Pre DNR Attitude .36 53 68 1.00
Positive — Post DNR Attitude -.34 53 -65 1.00
Negative — Post DNR Attitude -.01 53 -02 1.00

Education - Post DNR Attitude -1.25*** 26 -4.82 .00
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Irrelevant-Pre DNR Attitude

Positive-Post DNR Attitude

Negative-Post DNR Attitude

Education-Post DNR Attitude

Irrelevant — Post DNR Attitude

Positive — Post DNR Attitude
Negative — Post DNR Attitude

Education - Post DNR Attitude

Irrelevant — Post DNR Attitude
Negative — Post DNR Attitude

Education - Post DNR Attitude

Irrelevant — Post DNR Attitude

Education - Post DNR Attitude

Irrelevant — Post DNR Attitude

Irrelevant — Post DNR Attitude

.20

-.70

-37

-1.61

-.16

33

-91

.54

-1.24

21

1.45

52

52

52

.53

.25

.53

.53

.53

.53

.53

.53

.38

-1.34

-71

-3.03

-.62

.63

-1.72

1.04

-2.35

41

2.74

1.00

1.00

1.00

.06

1.00

1.00

1.00

1.00

43

1.00

A5

Note. **p < .01, ***p < .001.
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Table 17

Descriptive Statistics of Pre-Post Attitude toward CPR, Groups, and their Interaction in

Experiment 2

Pre-Post CPR

Attitude Marginal M SE
Pre CPR Attitude 21.58 21
Post CPR Attitude 20.63 21
Groups Marginal M SE
Positive Frame 21.28 40
Negative Frame 22.09 40
Educational Video 20.24 40
Irrelevant Video 20.81 40
Pre-Post CPR
Attitude Groups M SD
Pre CPR Attitude Positive Frame 21.48 3.66
Negative Frame 22.21 3.71
Educational Video 21.04 3.84
Irrelevant Video 21.55 4.25
Post CPR Attitude Positive Frame 18.98 5.29
Negative Frame 21.94 3.70
Educational Video 20.58 4.00
Irrelevant Video 20.98 4.24
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Table 18

Turkey Post-Hoc Comparison for Pre-Post CPR Attitude in Experiment 2

Pre-Post CPR Attitude MD SE t p

Pre CPR Attitude Post CPR Attitude 95*** 14 6.89  .000

Note. ***p < .001.
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Table 19

Turkey Post-Hoc Comparisons for Groups*Pre-Post CPR Attitude in Experiment 2

Groups * Pre-Post CPR Attitude MD SE t p

Positive - Pre CPR Attitude Negative - Pre CPR Attitude -.66 .60 -1.12 1.000
Education - Pre CPR Attitude .07 .60 .11 1.000
Irrelevant — Pre CPR Attitude .50 .60 .845 1.000
Positive — Post CPR Attitude 57 27 208 .728
Negative — Post CPR Attitude -.39 .60 -.66 1.000

Education - Post CPR Attitude 2.57*** .60 4.29 .000
Irrelevant — Post CPR Attitude 97 .60 1.63 1.000
Negative-Pre CPR Attitude Education - Pre CPR Attitude 73 .60 1.22 1.000
Irrelevant — Pre CPR Attitude 116 .60 196 .858
Positive — Post CPR Attitude 123 .60 208 .728
Negative — Post CPR Attitude 27 27 .98 1.000
Education - Post CPR Attitude 3.23*** .60 5.39 .000
Irrelevant — Post CPR Attitude 163 .60 274 .140

Education-Pre CPR Attitude  Irrelevant — Pre CPR Attitude A4 60 .72 1.000
Positive — Post CPR Attitude .50 60 .83 1.000
Negative — Post CPR Attitude -46 .60 -77 1.000

Education - Post CPR Attitude 2.50*** .28 8.92 .000
Irrelevant — Post CPR Attitude .90 .60 1.50 1.000
Irrelevant-Pre CPR Attitude  Positive — Post CPR Attitude .06 .60 .11 1.000
Negative — Post CPR Attitude -90 .60 -1.51 1.000
Education - Post CPR Attitude  2.06* .60 3.43 .016
Irrelevant — Post CPR Attitude 46 .28 1.68 1.000
Positive-Post CPR Attitude Negative — Post CPR Attitude -.96 .60 -1.62 1.000
Education - Post CPR Attitude  2.00* .60 3.34 .021
Irrelevant — Post CPR Attitude 40 .60 .68 1.000
Negative-Post CPR Attitude  Education - Post CPR Attitude 2.96*** .60 4.94 .000
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Irrelevant — Post CPR Attitude 1.36 60 229 450
Education-Post CPR Attitude Irrelevant — Post CPR Attitude -160 .60 -2.66 .169

Note. *p < .05, ***p <.001
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Table 20

IRT Properties of DNR Knowledge Scale in Experiment 2

IRT Properties
Items ee e
Difficulty | Discrimination Probability
Index Index
1 [ Do not resuscitate orders (DNR) are not official 111 1.30 81
medical documents. (R)
2 | Cardiopulmonary resuscitation (CPR) includes
. . S -1.72 1.35 91
chest compression and artificial ventilation.
3 | Do not resuscitate orders (DNR) sabotage
individuals’ right to exercise control over their -1.19 1.58 87
medical care wishes. (R)
4 | A do-not-resuscitate (DNR) order is an order not to
. o -1.30 .82 74
apply cardiopulmonary resuscitation (CPR).
5 | Individuals have the right to a doctor who is
willing to administer cardiopulmonary -1.28 1.74 .90
resuscitation (CPR).
6 | Individuals should not discuss their wishes about
do-not-resuscitate (DNR) orders before they are -1.68 1.56 .93
sick. (R)
7 | Unless there are good reasons not to, all patients
receive cardiopulmonary resuscitation (CPR) if -1.28 1.18 .82
needed.
8 | Individuals should discuss their wishes about do-
not-resuscitate (DNR) orders with their decision -2.28 1.35 .95
making proxies.
9 | Individuals can use an advance directive form as a -9 84 56
do-not-resuscitate (DNR) order. ' ' '
10 | Do-not-resuscitate (DNR) orders can be written by .59 97 64
a lawyer.
11 | Do-not-resuscitate (DNR) orders cannot be .87 134 76
changed. (R)
12 | Cardiopulmonary resuscitation (CPR) cannot be
performed on individuals with terminal illnesses. -.87 2.05 .85
(R)
13 | Cardiopulmonary resuscitation (CPR) cannot be -1.19 1.34 .83
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performed on individuals of any age. (R)

14

Do-not-resuscitate (DNR) orders do not apply in

all inside and outside of hospital settings. (R)

A1

1.18

47
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Table 21

Exploratory Factor Analysis for Attitude toward CPR Scale in Experiment 2

Factor 1
Items - 2
You would like to get CPR if your heart stops beating? .90 .628
Even if the CPR provider is not medical professional, | would be willing to get | .87
CPR.
I am willing get CPR, even with the potential consequences of CPR (e.g., .82
broken ribs, internal bleeding).
CPR is beneficial for the well-being of human beings. .67
I recommend everyone should get CPR when needed. .65
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Table 22

Exploratory Factor Analysis for Attitude toward DNR Scale in Experiment 2

Factor 1
Items

A R?
I would not like to get CPR if your heart stops beating? .84 435
I would like to have a DNR, even if I’'m healthy. .76
DNR ensures a peaceful death. 49
I recommend everyone should have a DNR. 48
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Table 23

Summary of Findings across Experiments

Experiments

Findings

Experiment People have better understanding of AND terminology as compared to
la CPR and DNR.
People feel more positive about AND terminology as compared to
DNR.
Experiment People do not understand AND, CPR and DNR terminologies
1b differently.
People feel least negative about CPR terminology as compared to AND
and DNR.
Beneficence was significantly high when DNR terminology was used as
compared to when CPR and AND terminologies were used.
Experiment Educational video predicted the higher probability of DNR preference
1c and lower probability of CPR preference.
Positive frame predicted only the higher probability of CPR preference.
Interactions of informing and framing for CPR and DNR preferences
were non-significant.
Experiment Education performed better than control condition in protecting
2 beneficence for both CPR and DNR decisions.

Framing (both positive and negative frames) also performed better than
control condition in protecting beneficence for CPR decision.

DNR knowledge increased while attitude toward CPR scores decreased
in educational video condition only.

DNR knowledge gain fully mediated the positive effect of education on
DNR preference after controlling for attitudes toward CPR and DNR.
DNR knowledge gain fully mediated the negative effect of education on
CPR preference after controlling for attitudes toward CPR and DNR.
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