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Decision-making in the domain of health involves complex social interaction between a clinician and a patient varying on a continuum from clinician-led, through shared, to patient-led (Coulter & Collins, 2011). Clinician‐led decision-making pertains to a practice in which a clinician, after either consulting a patient or not, makes the decision for a patient. Conversely, patient‐led decision-making pertains to a practice in which patients make decisions, after possibly having received information from the clinician (Slade, 2017). The middle position, where medical professionals and patients share available evidence and in which patients are encouraged, even obligated, to consider possibilities is labeled as the shared decision-making (Elwyn, Coulter, Laitner, Walker, Watson, & Thomson, 2010). In such context patients are expected to take responsibility and actively participate in making choices regarding their health (Reyna, Nelson, Han, Pignone, 2015). 
In order to reach truly informed health-related decisions patients should be able to understand and know how to use information presented to them (Reyna & Brainerd, 2007; McNeil, Pauker, Sox, & Tversky, 1982). However, previous research consistently shows that when it comes to choosing treatments, patients have difficulty with understanding statistical information about possible outcomes of alternative treatments such as probabilities and risks [Reyna & Brainerd, 2007; Ferrer & Klein, 2015; Reyna & Brainerd, 2008). Patients’ risk perceptions are often unrealistic and affected by various factors such as their level of numeracy (Reyna & Brainerd, 2008; Reyna, Nelson, Han, & Dieckmann, 2009; Peters, Västfjäll, Slovic, Mertz, Mazzocco, & Dickert, 2006), previous experiences with the disease (Brewer, Weinstein, Cuite, & Herrington, 2004), emotions (Ferrer, Klein, Lerner, Reyna, & Keltner, 2015) etc. In line with this, health related decisions that patients are supposed to make inherently involve consideration of complex and often counterintuitive evidence (Reyna et al., 2015; Appelbaum & Grisso, 1988; Petrova, Garcia-Retamero, & Cokely, 2015; Reyna, 2008; Thokala P, Devlin N, Marsh K, et al., 2016). As the complexity of the decision rises people tend to simplify it by relying on simple heuristics which leads to their decisions sometimes being poor and/or irrational (Payne, Bettman, & Johnson, 1988). In other words, people which have to reach a decision regarding their health face a range of cognitive obstacles, which have been a topic of a large number of studies, especially cognitive biases (Dawson & Arkes, 1987; Blumenthal-Barby & Krieger, 2015; Ozdemir & Finkelstein 2018; Saposnik, Redelmeier, Ruff, & Tobler, 2016). 
A cognitive bias that has received a disproportionally large amount of attention in the domain of health was the framing effect (Blumenthal-Barby & Krieger, 2015). The risky choice framing effect pertains to the systematic preference reversal because different aspects, usually gains and losses, of formally identical situations (with regards to their expected values) were emphasized (Tversky & Kahneman, 1981). More precisely, when the situation is presented in the terms of gains (e.g. money earned), participants tend to choose the sure option (e.g. an option that ensures earning a specific amount of money). However, when the same situation is presented in the terms of losses (e.g. money lost) participants tend to change their preference order, and choose the risky option (e.g. an option that leads to earning a greater amount of money, but with a certain probability, lesser than 1). Such preference reversal, from risk averse to risk seeking (or vice versa) is labeled as the bidirectional framing effect. However, when there is no shift between preferences, but an upgrade to a more extreme preference augmenting decision makers’ already existing preference, which is the case when the decision makers’ preferences regarding content of the decision are unambiguous, the unidirectional framing effect occurs (Levin, Schnittjer, & Thee, 1988; Reyna & Brainerd, 1995; Wang, 1996a). As framing effects registered by using tasks referring to the health domain differ by direction, consistency, and intensity from the framing effects yielded by tasks referring to other domains of human life (Wang, 1996; Author, 2016; Haward, Murphy, & Lorenz, 2008; Huang & Wang, 2010; Fagley & Miller, 1997 it has been inferred that there are distinct psychological mechanisms employed when making decisions in different domains (Wang, 1996b). In other words, health decision and decision about buying a house might be equal in terms of, for example number of alternatives available, complexity or importance, but the psychological mechanisms employed in making the decision regarding health differ from mechanisms employed when choosing among alternatives regarding other domains of life. However, in the domain itself, the framing effects also differ due to different levels of involvement in the content of the decision. When involvement in the content of the decision is higher, bidirectional framing effects decrement and more stable unidirectional framing effects are registered (Levin et al., 1988; Reyna & Brainerd, 1995; Wang, 1996a; Huang & Wang, 2010). 
With the aim of explaining the mechanisms underpinning framing effects numerous theoretical models were proposed, with the two most prominent being the prospect theory (Kahneman & Tversky, 1979) and the fuzzy-trace theory (Reyna & Brainerd, 1995; Reyna & Brainerd, 1991). In the prospect theory, Tversky and Kahneman define a decision frame as the decision-makers’ preconceptions in relation to acts and the possible consequneces of the certain choice. The frame employed by the decision maker is partly determined by the formulation of the task and partly by personal features of the decision-maker himself  (Tversky & Kahneman, 1981). Key concepts of the prospect theory are two functions – the value function and the probability weighting function. The value function reflects the attitude of the decision maker to possibleoutcomes The valueis defined in terms of deviations from the reference point, i. e. gains and losses, and the objective value and the subjective value are associated trough DM’s comparisons of the utilities of the options’ outcomes. Preferences are ordered in such a way that a sure option is prefered in a positive frame, while a risky option in a negative frame. This ‘not normatively rational’ behavior is due to the susceptibility to the influence of the given frame, and a consequence of transferring decision makers’ reference point. 
More cognitive models assume that the cognitive processing is determined by the content and subjective importance of a problem. The domain in which the decision is embedded  shapes the thinking. , The fuzzy-trace theory postulates that we prefer ‘fuzzy’ processing, or the most simple processing (Reyna & Brainerd, 1995; Fischer & Hawkins, 1993) and explains the framing effect as a result of the simplified processing of the surface information, which operate at that simplified, surface level, extracting the gist of the information (Reyna & Brainerd, 1995; Reyna & Brainerd, 1991, Reyna, Lloyd, & Brainerd, 2003). For example, when information about probability is presented, a decision maker mentaly represents the gist of that numerical information. The gist is qualitative and stored, coded, and taken over by mechanisms different from those used for coding and storing verbatim information, e.g. a sixty-year-old woman finds out the risk for her to develop a breast cancer is 25%. The precise verbatim information is 22% of the risk, butthe representation of gist answers the question: ‘What does 25% of the risk mean?’. The gist of this value can be interpreted as the ‘low risk’ in relation to 50-50 chances or as the ‘high risk’ 10% which could be the average risk for women of her age. Thus, the gistdepends both on contextual (e.g. her colleague suffered from breast cancer), and individual factors, like the level of numeracy (Reyna & Brainerd, 2007). The same logic applies for decisions regarding choosing ‘the best’ treatment from a few alternative options. Survival or death rates would be the verbatim information, but the gist of those values could be interpreted as high or low riskiness of the treatment based on some previous personal or by-proxy experience with those particular treatments (e.g. there may be someone who has received chemotherapy and soon died). In other words, it is possible that in situations in which patients are supposed to make a choice between different treatments the consistency, intensity and direction of the frame effect might depend on the decision makers’ implicit notions or assumptions about offered treatments. More than three decades ago McNeil and colleagues (McNeil et al., 1982) introduced this presumption when they found that one form of treatment (radiation) was less attractive than the other (surgery) when the treatments were identiﬁed, as opposed to an experimental condition in which participants chose between two unidentified treatments (A and B). This finding indicated that people relied not only on presented statistical data but also on their preexisting beliefs regarding the offered treatments (McNeil et al., 1982). However, the previous studies about framing in the domain of health aimed at plotting manners of precise presentation of notably numerical information and mapping errors in patient’s decision-making yielded by such representation (McNeil et al., 1982; Covey, 2007; Moxey, O’Connell, McGettigan, & Henry, 2003), and this notion, that health related decisions are influenced by patients beliefs about treatments has been largely neglected, albeit repeatedly proven correct in qualitative analyses of decision making in the health domain (Mazur & Hickam, 1996; Steginga, Occhipinti, Gardiner, Yaxley, & Heathcote, 2002) as well as some quantitative studies regarding medication adherence (Horne & Weinman, 1999). It is also supported by findings demonstrating the effect that in depth consideration of positive and negative aspects of a certain treatment has on framing effects (Almashat S, Ayotte, Edelstein, & Margrett, 2008; Garcia-Retamero & Galesic, 2010). 
Based on results of earlier research (McNeil et al., 1982; Mazur & Hickam, 1996; Steginga et al., 2002; Horne & Weinman, 1999 ) and our previous studies (Author, 2016; Author, 2013), in which distinctively different patterns of framing effects were observed in the health domain itself, and based on studies in which the unidirectional framing effect occurred because the decision makers’ preferences regarding content of the decision were unambiguous or the involvement in the content of the decision was high (Levin et al., 1988; Reyna & Brainerd, 1995; Wang, 1996a; Huang & Wang, 2010), we propose that the yielding of specific patterns of FEs in the health decisions are related to the naming of treatments, and probably to the decision makers’ implicit notions or assumptions about the given name. 

Aim 
The present study examined the effect of framing in the health domain by comparing framing effects elicited in experimental situations which differed by treatment labels. The aim was to present a detailed empirical description of the phenomenon by reintroducing and elaborating variations in the surface structure of the risky choice task (labels) which could prompt implicit notions or assumptions about different treatments. We also aimed to compare the theoretical explanations of results yielded by such manipulation, provided by two descriptive models of decision making – the prospect theory and the fuzzy-trace theory. Finally, our aim was to refine methodological confound inherent to the original McNeils’ design, as it was quite often the case in the first applications of the JDM paradigm to the medical decision making.

Method
Participants and the procedure
The sample consisted of 300 participants (mean age 21.5 years; 53% female), students at the University of XXX (blinded). The probability of detecting a statistically significant framing effect of the same size as reported by Tversky and Kahneman (1981), by a bivariate test (at level  p< .01) for the sample of 50 subjects per experimental group, amounts to 99.8%. 
The data was collected in 6 sessions in groups of about 50 subjects. Prior to stimuli presentation, a written consent for participation was obtained, and written as well as oral instructions were given. Subjects’ were then presented with the description of a hypothetical situation in which they were to imagine that they were told they have a severe illness. Their task was to choose one of the two offered treatments, by marking the preferred one. Each participant completed only one task. 
Stimuli and design
All stimuli had the form of a risky-choice task. All stimuli consisted of a description of the situation with two possible solutions presented as two offered mutually exclusive options. Participants’ task was to make an imaginary, forced choice between the two options: a non-risky (sure, S) and a risky (R) one, equal in respect to their (expected) values. Probability of a positive outcome of the risky option was fixed at 75% survival rate. All stimuli are in Appendix A.
The study design is between subjects, 2(frames) x 3(contents). The frame factor has two levels: a positive and a negative frame of the two offered options. That is, the same two options in each task were presented in terms of gains and in terms of losses. The second factor, the task content was formed as a combination of options’ riskiness and treatment labels/names, and has 3 levels: classical task, abstract version, and classical task with inverted options’ meaning. By intersecting 3 levels of task content with 2 frames, 3 different pairs or 6 tasks were formed (Appendix A). 
The first pair of tasks was the choice between two types of medical treatments: surgery and radiation, and was a modification of the classical task firstly used in the original study by McNeil and colleagues (McNeil et al., 1982), in which radiation, a non-invasive treatment option, was considered sure and surgery, an invasive treatment option was considered risky. These are well established options, frequently used in research papers on framing in health related decision-making domain (Levin et al., 1988; Bigman, Cappella, & Hornik, 2010; Levin, Gaeth, Schreiber, & Lauriola, 2002 . Content of the other two types of tasks was either the same, but treatment options traded places so that previously risky option became sure and vice versa (Type 3), or changed so that offered treatment options were presented in an abstract manner, that is, the names of treatments were omitted and replaced with labels A for sure option, and B for risky option (Type 2). Each of these three types of tasks had two versions corresponding to the two levels of the frame factor. As the measure of the dependent variable, percentage of risky choices was used, the usual measure in framing effect studies.
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Risky-choice
The risky choice percentages, confidence intervals and chi-square statistics for framing effects obtained from the 6 experimental groups are presented in Table 1 and Graph 1. Statistically significant percentage of the risky-choices in both frames was registered on three out of six tasks, while the significant percentage of sure choices was registered in one task. Percentage of subjects who chose risky option, in all tasks (on all levels of the content and the frame) is 56% (95% CI [47.50, 58.39]). In classical pair of tasks, percentage of risky choices is 76% (95% CI [66.71, 83.36]). While the confidence intervals in abstract pair of tasks pin on indifference (P = 58%; 95% CI [48.20, 67.21]), aversion to risky choices was registered in inverted pair of tasks (P = 35%; 95% CI [26.36, 44.75]). Results of the chi-square tests reveal statistically significant difference between proportion of risky choices between classical and inverted tasks (χ2(1, N=200) = 24.03, p < .001), between abstract and inverted (χ2(1, N=200) = 10.63, p = .001), and between classical and abstract (χ2(1, N=200) = 7.33, p = .006). 

Table 1. Group differences in risk preference for positively and negatively framed outcomes of decision problems in three pairs of tasks 
	Task content
	Framing of the outcome
	Risky choice
	Framing effect

	
	
	P(%)
	95% CI -
	95% CI +
	χ2
	rφ
	p
	Conclusion

	Classical
	Survive
	66
	52.15
	77.56
	5.48
	.23
	.019
	One-way

	
	Die
	86
	73.91
	93.05
	
	
	
	

	Inverted
	Survive
	16
	8.34
	28.51
	15.87
	.40
	.001
	Two-way

	
	Die
	54
	40.40
	67.03
	
	
	
	

	Abstract
	Survive
	52
	38.51
	65.20
	1.48
	.12
	.224
	Non-significant

	
	Die
	64
	50.14
	75.86
	
	
	
	


Note. Each experimental group consisted of 50 subjects. Classical – Surgery was the risky option; Inverted – Radiation was the risky option; P - percentage; 95% CI- and 95% CI+ denote lower and upper boundaries of the 95% confidence interval estimated with Wilsons procedure (Wilson, 1927); χ2 – Chi-square statistic; rφ – mean square contingency coefficient; p – α level
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A statistically significant tendency to choose the risky option in the positive frame is 44.67% (95% CI [36.95, 52.66]), and 68% (95% CI [60.17, 74.94]) in the negative one. The difference between percentages of risky choices between the two frames is statistically significant (χ2(1, N=300) = 16.60, rφ = .24, p < .001). This effect, however, is not identical on all levels of the content of the task factor. The inverted pair of tasks elicited strong framing effect, the classical pair of  tasks elicited moderate framing effect and in the abstract pair of tasks, framing effect was not registered, as shown on Graph 1. In short, the registered main framing effect is not representative for all levels of the task content factor. Overall, surgery was chosen considerably more than radiation, regardless of whether it has been described using negative (death rates) or positive (survival rates) wording, or whether the attributed risks have been described as higher or lower compared to the radiation (χ2(1, N=200) = 6.40, p = .0109).
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Discussion

In this paper we report the results of the experiment investigating hypothetical treatment choices (radiation vs. surgery) of 300 young adult university students. Manipulated aspects of the choices were gain vs loss framing, and the name or the content of the treatment option. This study investigates a question of decisions about ows’ health and could have some important practical implications for understanding patient preferences for treatment, particularly in shared decision making contexts. For this reason, understanding biases that patients may have based on framing is an important aim for research.
Results find no framing effect in the abstract version (no labels of radiation or surgery), and framing effects in the versions that label treatment options as radiation or surgery. Interestingly, the condition that produced the strongest "preference reversal" was in the inverted content condition, when radiation was presented as safe and surgery as risky. In the first, classical pair of tasks (McNeil et al., 1982), where radiation represented the sure, and surgery represented the risky option, in both frames, choice of the risky option (surgery) was more common than the choice of the sure option, albeit risk preference was amplified by the negative frame. In that condition, strong unidirectional framing effect was registered. This pattern is in line with findings of previous studies concerned with relation between the direction of the framing effect and the personal involvement in the decision.  Preferences regarding one’s own health are highly involving and therefore not influenced by the frame in terms of the preference reversal or inversion, but in terms of the intensity of the preferences (Levin et al., 1988; Reyna & Brainerd, 1995; Huang & Wang, 2010), indicating that participants have unambiguous preference (Wang, 1996a) for surgery when they are faced with the choice between surgery and radiation. 
In inverted pair of tasks, where surgery represented the sure option and radiation represented the risky one, in the positive frame, percentage of participants who chose surgery (sure option) was very high (84% chose surgery), while in the negative frame more than half participants chose radiation (risky option), which gives classical bidirectional framing effect. This particular finding is in accordance with the prospect theory, according to which the decision maker prefers a sure option (surgery) in a positive frame, and a risky option (radiation) in a negative frame due to the susceptibility to the influence of the given frame, and as a consequence of transferring decision makers’ reference point (Tversky & Kahneman, 1981; Kahneman & Tversky, 1979). 
However, taken altogether the surgery was chosen considerably more than radiation, regardless of whether it has been represented as the sure or the risky alternative. This, along with the differences of observed changes in percentages of risky alternative choices induced by the frame, implies that when participants are faced with the choice between surgery and radiation, their choices are, to an extent, influenced by the frame, but also by their personal beliefs, as they generally prefer surgery, and when it is offered in the terms of death rates (losses) they tend to prefer it even more.
In order to double confirm that the registered preference and the framing effect are indeed moderated by the implicit assumptions and attitudes about different treatments held by the decision makers we have omitted the treatment labels, that is - participants could no longer prefer one treatment over the other. In this condition, we gave the treatments abstract names: A and B, and then compared percentages of risky choices in this condition with those registered in the classical and inverted pairs of tasks. 
Compared to the classical pair of tasks where surgery was the risky option, when participants were presented with treatments with abstract labels the percentage of risky choices dropped significantly in both frames: in positive by 14% (from 66% to 52% ) and in negative by 22% (from 86% to 64%). Moreover, the previously registered strong unidirectional framing effect disappeared, as the framing effect wasn’t registered at all. Compared to the inverted pair of tasks, where radiation was represented as the risky option, percentage of risky choices increased from by 36% (from 16% to 52%) in the positive frame, and by 10% (from 54% to 64%) in the negative frame. Taken altogether, when the names of treatments are omitted, and replaced with neutral labels that supposedly do not trigger the implicit assumptions and attitudes about treatments, the previously registered framing effects of any direction disappear. Moreover, when the risky option changes names from ‘surgery’, over the abstract ‘B’ and finally to ‘radiation’, the percentage of choices of that risky alternative significantly drops regardless of the frame. In other words, participants prefer surgery, and dislike radiation regardless of the risk assigned to them or the frame they were represented in.
Comparison of registered changes in the choice patterns in the three conditions directs towards a conclusion that the forced choice between two treatments is influenced, not only by the riskiness of choice alternatives, information about possible outcomes of the treatments and positive or negative framing of the situation, but presumably also by pre-existing beliefs about treatments which is in accordance with the findings from qualitative studies on patients’ decision making (Mazur & Hickam, 1996;  Steginga et al., 2002) an correlational studies regarding medication adherence (Horne & Weinman, 1999). Those preexisting attitudes and assumptions could have served as a risk factor for the influence of the framing, which is also supported by some previous findings (McNeil et al., 1982; Horne & Weinman, 1999). From the perspective of the fuzzy-trace theory (Reyna et al. 2015; Reyna & Brainerd, 2007), those preexisting beliefs, influence the gist of the presented information (Reyna & Brainerd, 1995; Reyna & Brainerd, 1991, Reyna et al., 2003). However, our results support the value function of the prospect theory (Tversky & Kahneman, 1981; (Kahneman & Tversky, 1979) – higher percentages of risky choices were indeed registered in these health related tasks when word “dying” was used. Interpretation of our findings comprises a shift in the reference point, arising from the influence of participants’ notions about offered medical treatments. 
These findings add to the existing literature and findings about distinct characteristics of patients’ decision-making. In the contexts of the shared or patient-led decision making patients are responsible for decisions regarding their own health (Reyna et al., 2015). Health related decisions employ distinct psychological mechanisms compared to other domains of life (Wang, 1996; Author, 2016; Haward, Murphy, & Lorenz, 2008; Huang & Wang, 2010; Fagley & Miller, 1997; Wang, 1996b; Author, 2013) and aren’t at all simple (Reyna et al., 2015; Appelbaum & Grisso, 1988; Petrova, Garcia-Retamero, & Cokely, 2015; Reyna, 2008; Thokala P et al., 2016)  as they are influenced by various factors such as the patients’ level of numeracy (Reyna & Brainerd, 2007; Ferrer & Klein, 2015; Reyna & Brainerd, 2008; Reyna, et al., 2009; Peters et al., 2006) their emotions (Ferrer et al, 2015), previous experiences with the disease (Brewer et al., 2004), the level of involvement (Levin et al., 1988; Reyna & Brainerd, 1995; Wang, 1996a; Huang & Wang, 2010) the framing of the choice (McNeil et al., 1982), and as it appears by patients own implicit assumptions about treatments. Mapping errors in patient’s judgments in decisionsmade by different representation of numerical information (McNeil et al., 1982; Covey, 2007; Moxey et al., 2003) isnot enough to make patients’ decisions more informed. If peoples’ treatment preferences are under the influence of their preexisting beliefs about treatments, then we must invest, not only into clarifying statistical concepts, but also into educating patients and breaking potentially false beliefs about particular treatments. This notion is in line with the findings of previous studies which indicated that not only do patients show increased willingness to participate in medical treatments when the information is presented to them so that they can understand it (Edwards, Elwyn, Covey, Matthews, & Pill, 2001) but they are also less subject to framing after a more comprehensive reviewing of a certain treatment (Almashat et al., 2008; Garcia-Retamero & Galesic, 2010). The importance of our findings can be demonstrated by the fact that different types of treatments have different outcome probabilities when applied for different kinds of diseases and within different patient groups. For example, surgery might be the best option for patients with early-stage lung cancer who are otherwise healthy and represent good surgical candidates, but not for older patients or patients who are thought to have a high risk of surgical complications (Stokes et al., 2018). If the person from the latter group holds a strong preference for the surgery this person might choose surgery over a better course of treatment, and specific wording of the choice might even amplify this preference. In other words, when presenting patients with alternative treatment options, their preference should be taken into account beforehand. Although we cannot modulate their emotions, previous experiences or the extent to which they are personally involved in the decision we should be able to influence their attitudes and beliefs about specific treatments. For medical practitioners, recommendation based on these findings would be to address concerns specific to the treatment in question, and not only about the disease. 
Limitations. In current this study, we applied JDM paradigm to medical decisions with the context being that medical decisions most probably inherently come with a preference for or against a treatment. This approach in our study is being limited by the use of young adults as participants. Given that the aim of this study was, among other things, to shed a light on patients decisions in the context of shared decision making, the use of presumably healthy young adults obviously sets the boundaries to the practiacl usage of these findigs. However, administrating these type of stimulii to the clinical population could cause specific distress, so we suggest qualitative approach when furthering this line of research. 
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