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How a problem is presented or “framed” can affect the decisions that are made.  

Framing effects have been observed in a variety of domains, including medicine. 

However, all of this work has been performed on problems in written form. Little is 

known about the effect of acoustic presentation on framing effects.  Yet, when doctors 

communicate with patients, they usually do not write to them, they talk with them. The 

purpose of this study was to examine susceptibility to framing effects when information 

was presented in an audio versus written format. This knowledge would lead to a 

clearer understanding of framing effects in medical treatment decision making. An 

online questionnaire was developed that included a series of decision problems framed 

in different ways.  Participants received either the audio or written version of this 

questionnaire at random. When presented in written form, the treatments tended to 

receive higher acceptance rates, and in one scenario, an interaction between audio and 

visual presentation emerged. These results imply that media presentation can have an 

effect on acceptance rates. Awareness of this effect is crucial in maintaining informed 

consent. 
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Framing effects in medical decision making: Written versus audio 

 

Humans, especially those in individualistic cultures, place great value on free 

will. Being our own agent requires having the freedom to make our own decisions. The 

responsibility to make decisions, from the trivial joys of a child being able to choose his 

or her own outfit to serious end-of-life procedures, is a dearly held privilege. The 

capability to make an informed decision affects our ability to be thoughtful consumers 

and citizens. Companies home in on this desire for control and autonomy; marketing 

slogans such as Burger King’s “Have it your way” are a testament to this appeal 

(Burger King, 2011). But how much of our decision making is really our own? There 

are many factors that can affect what we decide, including how we are presented with 

the question itself. 

The way a question is worded, or ‘framed,’ can change how attractive different 

options appear. When crafting ballot measures, one must exercise care so that the 

wording is not biased to elicit a certain response. A similar effect can occur when 

discussing medical treatment options; the way a doctor frames a medical issue can 

affect the patient’s decision making (Edwards, Elwyn, Covey, Matthews, & Pill, 2001). 

Some physicians and public health officials consciously frame communication to reduce 

prevalence of risky behaviors such as smoking, and to encourage healthy behaviors, 

such as obtaining  preventative screenings (Edwards et al., 2001).  

For example, researchers have explored the use of framing to encourage those 

who are in risk groups to take preventative actions against serious diseases such as 
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human papillomavirus, or HPV. Gerend & Shepherd (2007) found that showing 

information in a worst-case scenario format, or “loss frame,” resulted in a higher 

number of HPV vaccines being accepted. Telling people that “[t]here are many risks 

you may experience if you don’t get the genital HPV vaccine,” resulted in increased 

acceptance, while the message that “[t]here are many benefits you may experience if 

you get the genital HPV vaccine” was relatively ineffective in persuading people to get 

vaccinated (Gerend & Shepherd, 2007). In general, people who are shown the grim 

events that could occur if they choose to reject treatment are more likely to accept 

treatment than those shown the benefits of treatment (Cox & Cox, 2001).  

Vividness also has an effect. Sharing persuasive information in an anecdotal, 

relatable story format is much more effective in making treatments appealing than 

showing information with pure statistics (Cox et al., 2001). In addition to increasing 

preventative behaviors, framing treatment options in an accessible way can help patients 

make a decision with more certainty (Wilson et al., 2005). While framing often results 

in consequences that “might seem benign or even desirable (e.g., avoiding ill-advised 

activities and complying with physician recommendations to reduce risk)…at other 

times the consequences might be quite serious (e.g., avoiding medication and diagnostic 

procedures that pose risks, but have advantages that outweigh those risks)” (Young & 

Oppenheimer, 2009).   

Some studies have shown that patient acceptance can also be affected by the 

format in which the treatment efficacy data is presented. For example, Hux and Naylor 

(1995) demonstrated that presenting statistics showing a reduction in the risk associated 
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with a particular treatment significantly increased acceptance of that treatment, whereas 

presenting information about absolute risk or length of disease-free survival resulted in 

many more refusals of treatment. 

Another effect that could play a role in determining patient acceptance is 

“pseudocertainty.”  Pseudocertainty is present when “an outcome that is actually 

uncertain is weighted as if it were certain” (Tversky & Kahneman, 1986). In a scenario 

used by Slovic, Fischhoff and Lichtenstein (1979), significantly more participants chose 

to accept a vaccine when the vaccine was described as providing complete protection 

from one disease, instead of providing partial protection against two diseases—even 

though the probability of protection from disease was equivalent in both scenarios. 

Individuals were more willing to accept a vaccine that provided complete protection 

against one disease that affected 10% of the population than to accept a vaccine that 

provided a 50% chance of protecting against a disease that affected 20% of the 

population. This bias favoring pseudocertainty could lead people to believe: a) that they 

are more protected than they really are when they receive a vaccine promising full 

protection against one strand of a disease, and/or b) that a vaccine providing only partial 

protection against a variety of diseases is not worth the hassle. 

Other studies found that more participants chose to accept treatment when the 

chances of survival after treatment were presented (a “positive frame”), as opposed to 

the chances of mortality after treatment (McNeil, Pauker, Sox & Tversky, 1982). This 

makes intuitive sense; undergoing a treatment understandably brings a certain degree of 

nervousness, and being reminded of mortality or connecting the treatment to the idea of 



Framing Effects 5 

 

death could be disadvantageous to treatment advocacy. According to prospect theory, 

people tend to be risk averse in choices involving gains, and risk seeking in choices that 

involve losses (Kahneman & Tversky, 1979). For example, when chances of surviving a 

cancer treatment are introduced, people react in a risk averse manner by opting to 

receive treatment (they do not want to risk dying), whereas people exposed to the 

chances of dying after treatment react in a risk seeking manner by refusing treatment. 

When presented with a choice involving life gain, people are risk averse; they do not 

want to lose life and they will take action to reduce their risk. However, when 

introduced with a treatment choice involving loss (death), the benefits of accepting 

treatment are not clear. 

Doctors have a strong role in influencing which treatments patients eventually 

undergo. Mazur, Hickam, Mazur, and Mazur (2005) found that although the majority of 

patients in their study preferred equally shared decision making between doctor and 

patient, more than half named doctor opinion as the single most valued type of 

information in treatment decision making. This percentage was even higher in older 

populations.  

The way that doctors frame treatment information could skew patient choices. 

Physicians can influence patient choices—subconsciously or consciously—by the way 

they frame the information they provide. Given that patients prefer a shared decision 

making process, physicians would ideally provide their recommendations, together with 

treatment information in a manner that does not bias the patients’ decisions.  
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Indeed, framing effects threaten the ability of patients to render truly informed 

consent for medical procedures. The concept of informed consent is more prevalent 

today than ever in medical history. The beginnings of medical ethics saw Hippocratic 

authoritarianism and beneficence as the mainstay; physicians primarily sought to instill 

confidence and persuade patients to obey therapeutic regimens (Faden, Beauchamp & 

King, 1986). This tradition of authoritarianism continued through medieval medicine. 

Physicians were advised to “promise a cure to every patient,” as the maintenance of 

hope was seen to be of enough therapeutic benefit to justify deception. Physicians did 

not solicit patient opinion because patients were expected to obey their doctors in 

everything relating to their treatment (Faden et al., 1986). Primitive concepts of 

informed decision making began to take shape in the era of Enlightenment medicine, 

during which the dominant philosophy was that happiness and freedom of choice were 

causal conditions of health (Faden et al., 1986). However, the beneficence model 

remained intact. The reasoning behind the goal of sufficiently educating patients and 

procuring comprehension was actually founded on the desire to increase patient 

motivation to comply with the prescribed treatment. It was not until the late 1950s and 

early 1960s that the issue of informed consent first appeared in any concrete form 

(Faden et al., 1986). Still, the concept was not fleshed out until the issues raised by 

civil, women’s, and consumer’s rights in America brought attention to patient rights. 

Informed consent became a legal right in the 1972 “Patient’s Bill of Rights,” which 

recognized the “need to obtain informed consents and to honor refusals of treatment” 

(Faden et al., 1986). Since then, patient autonomy has enjoyed increasing popularity, 
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and the current legal rule requires that physicians “obtain their patients’ consent before 

they are legally entitled to commence treatment” (Appelbaum, Lidz & Meisel, 1987).  

In medical settings, information is typically presented orally, especially during 

doctor-patient consultations. Audio information, however, suffers from a number of 

shortcomings. Past research has demonstrated that people who receive visual 

information outperform those that receive auditory information, in tests of both 

retention, inference, and recall (Sanchez & Garcia-Rodicio, 2008; Murray & Thomson, 

2011). This may be because readers can return to the beginning of the sentence, or even 

repeat an entire passage, while listeners cannot replay what was said. Although framing 

effects in written information have been studied extensively (Edwards et al., 2001), 

little is known about framing effects in the audio dimension. Studying the presentation 

of audio information is necessary because the disadvantages of audio presentation may 

lead to greater framing effects, and feeling uncertain of the information could lead to 

risk-adverse behavior. Or, since the information is not as well recalled or 

comprehended, individuals may be forced to rely more on ‘gut reactions’ and use less 

conscious, syllogistic decision making. This is important because “cognitive reappraisal 

reduces the susceptibility to framing by effectively regulating the emotions” (Miu & 

Crisan, 2011); therefore, reducing the ability to engage in cognitive appraisal by 

presenting audio information could result in a greater observed framing effect.  

This article focuses on the possible effects of presenting audio versus visual 

information on framing. We propose that people presented with scenarios given in an 

audio format will be more greatly affected by framing effects, as compared to people 
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given scenarios presented in a visual format. This bias could affect patient adherence, 

depending on how the risk or recommended course of action is presented.  

While previous studies have demonstrated the presence of framing effects, all 

studied the effects only in the visual realm. This may be an issue because so much 

medical interaction, especially between patient and doctor, occurs through verbal 

conversation and consultation. Our study is contribution to the field because it compares 

audio and visual presentation of information, to determine if choosing one of these 

modes increases susceptibility to framing effects. It is not possible to garner a complete 

picture of framing effects without understanding whether different modalities of 

communication have an effect. It is important to know the variables that affect medical 

treatment decision making to design effective ways of communicating with patients 

needing to make difficult decisions.  

Our hypothesis is that receiving audio stimuli rather than visual will increase 

susceptibility to framing effects. In this study, we expect that all participants regardless 

of modality of information will exhibit framing effects, but those in the audio condition 

will demonstrate these effects to a stronger degree. We predict that the differences in 

responses in the written condition will be less than the differences in responses in the 

audio condition. The audio condition is predicted to increase framing effects because of 

increased comprehension deficiencies, reliance on emotions, and extended use of 

mental shortcuts.  
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Memory and comprehension of visual information is superior to audio, and sub-

par understanding of information may lead to greater reliance on ‘gut feelings’ and 

emotions when a decision needs to be made (Hale, 2009; Watson & McKinstry, 2009).  

Emotions influence the impact of framing (Druckman & McDermott, 2008), so 

with decreased comprehension due to use of the audio modality and the following 

increased reliance on emotion, framing effects could be increased.  

Due to individuals’ finite abilities to attend to information, also known as the 

“cognitive miser” effect, they are more likely to rely on “heuristics,” or mental 

shortcuts, when attention is impaired (Ebenbach & Keltner, 1998). Attending to 

auditory information requires more focus and effort than visual information (Murray & 

Thomson, 2011), which reduces available attention, thus potentially increasing reliance 

on heuristics. This increased use of heuristics may give rise to greater framing effects 

which rely on these mental shortcuts (Shiloh, Salton, Sharabi, 2002). Consequently, 

presenting information in the acoustic modality should result in increased framing 

effects.  

Method 

Participants 

A total of 226 individuals participated in this study in partial fulfillment of an 

experimental participation requirement for a college course in which they were enrolled. 

The sample as a whole was relatively young (M = 19.4, SD = 1.4, range 18-26), mostly 

female (71% female, 29% male), and mostly Caucasian (77% Caucasian, 13% 

Asian/Pacific Islander, 7% Hispanic, 4% Black, 1% Native American, 1% Other). The 
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participants were all college students from the University of Oregon’s human subjects 

pool. 

 

Procedure 

The study was administered online, through the University of Oregon’s Qualtrics 

website. Participants could access the study from any remote location, as long as they 

were connected to the University of Oregon’s experiment management system. 

Participants were allotted as much time as necessary, with the average time of 

completion being 9 minutes. After giving informed consent, each participant was 

randomly assigned to either the audio or written condition. In the audio condition, 

participants listened to the scenarios; in the written condition, participants read the 

scenarios. Both conditions presented identical content.  

Materials 

Each participant received seven scenarios. Each scenario, gleaned from previous 

research studies, was presented identically in both the audio and written formats. For 

scenarios 1-5, each participant was presented with one of two frames.  For scenarios 6 

and 7 each participant was presented with one of four frames. The content of each 

scenario is described below. 

1. Base-rate neglect.  In general, people tend to under-utilize relevant statistical 

information and instead over-utilize other conspicuous information (Kahneman & 

Tversky, 1973). In particular, people tend to under-utilize information about the overall 

statistical probability and over-utilize raw frequency numbers. For example, Yamagishi 
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(1997) asked college students to rate the risk of dying from cancer. The participants 

were given mortality information using either large numbers (1,286 out of 10,000) or 

what was fundamentally a percentage (24.14 out of 100).  The participants given the 

large numbers rated the mortality risk much higher than the participants given the 

percentage. Essentially, the participants rated a 12.86% mortality rate riskier than a 

24.14% mortality rate (Yamagishi, 1997). Participants were much more alarmed by a 

frequency using large numbers than the percentage, and responded accordingly. In real 

life, this neglect could result in the general population excessively worrying, or even 

panicking, when presented with information describing risk using large numbers 

(number of total deaths, for example) because the perceived risk is disproportionally 

higher than the actual risk. This happened on a global scale during the SARS outbreak 

in 2003, when perception of risk was much higher than actual risk (Smith, 2006), 

creating many problems due to the fact that the public “typically make decisions based 

on their perception of risk, rather than the actual risk” (Fischhoff, Bostrom & Quadrel, 

2002).  

 The present study used the same scenario used by Yamagishi (1997). 

Participants responded via a sliding scale from 1 to 7 labeled with “No risk at all,” 

“Moderate risk,” and “Maximal possible risk.”  

2. Positive versus negative. When presented with a positive frame, individuals are 

more likely to accept treatment than when presented with a negative frame.  For 

example, McNeil et al. (1982) randomly assigned participants to receive either a 
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survival (positive) frame or a mortality (negative) frame in written form. The following 

was the positively framed information given: 

Of 100 patients having radiation therapy, all patients live through treatment, 77 

patients live for more than 1 year, and 22 patients live for more than 5 years. 

Will you accept radiation therapy? 

 

The rest of the participants were exposed to the following negatively framed 

information: 

Of 100 patients having radiation therapy, no patients die during treatment, 23 

patients die by 1 year, and 78 patients die by 5 years. Will you accept radiation 

therapy? 

 

The respondents who received the positive frame were more likely than participants 

who received the negative frame to accept therapy.  

 In the present study, we used the scenario and frames described above from 

McNeil et al. (1982). To test whether participants were reacting to the frame and not to 

the type of therapy, we also presented the scenario substituting surgery for radiation. 

Participants responded either affirmatively or negatively to the question of whether they 

would accept treatment.  

3. Pseudocertainty. Pseudocertainty is present when “an outcome that is actually 

uncertain is weighted as if it were certain” (Tversky & Kahneman, 1986).  For example, 

Slovic et al. (1979) asked people to rate the likelihood that they would obtain a vaccine 

in one of two conditions. Half of the participants were randomly placed into the 

pseudocertainty condition: 

There are two mutually exclusive and equiprobable strains of a disease, and each 

is likely to afflict 10% of the population. The vaccination gives complete 

protection against one strand and no protection against the other. Rate the 

likelihood that you would get vaccinated in such a situation. 
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The other half of participants received the probabilistic protection condition:  

A disease is expected to afflict 20% of the population. The vaccination protects 

half of the people receiving it. Rate the likelihood that you would get vaccinated 

in such a situation. 

 

In both scenarios, the vaccine provides mathematically equivalent levels of protection. 

However, compared to the participants who received the probabilistic frame, a 

significantly greater number of participants who received the pseudocertainty frame 

accepted the vaccine (Slovic et al., 1979). 

 In the present study, we used the same scenarios as used by Slovic et al. (1979), 

and presented them in either audio or visual form. Participants in our study were given a 

seven-point Likert scale with a low anchor of “very unlikely” and a high anchor of 

“very likely.” 

4. Numerical versus semantic. Young and Oppenheimer’s (2009) study demonstrated 

the effect of presenting numerical information versus semantic, or verbal, information. 

The participants were asked to imagine that his or her physician prescribed a nasal spray 

for allergy symptoms (Young et al., 2009). The semantic condition presented the 

possibility of experiencing side effects as being “low,” while the numerical condition 

presented this risk as being “4.1%.”  

Participants in the Young et al. (2009) study consistently overestimated the 

likelihood of experiencing side effects in the semantic condition. This group, more 

likely to overestimate risk, was also more likely to reject treatment than those given 

numerically described treatment risk information. The weight that participants gave 

numerical information was much less than the weight placed on verbally described 
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information, even to the point of accepting much higher numerical risk than verbally 

described risk (Young et al., 2009). These findings suggest that the way that 

information is presented results in heightened or dulled sensitivity to risk. In the present 

study, we used the same scenarios given to the participants in the Young et al. (2009) 

study. Participants responded with their likelihood to accept treatment via a seven-point 

Likert scale with options from “very unlikely” to “very likely.” We also asked 

participants in the semantic condition to rate on a sliding scale from 0-100 what their 

perceived risk percentage of experiencing side effects was. 

5. Cholesterol screening gain versus loss. Cox and Cox (2001) demonstrated the effect 

of presenting a gain scenario versus a loss scenario. Participants were given either a 

gain scenario or a loss scenario in relation to breast cancer preventative screening. 

Participants given the loss scenario were more likely to choose screening than those in 

the gain scenario. In our study, we presented both gain and loss frames through an 

anecdote: 

No one in Tom William's family had ever had a heart attack, and he never had 

any warning signs. But he followed the advice of the American Heart 

Association and started having cholesterol screenings every five years, starting 

when he turned 20. Because of this, doctors were able to detect his high 

cholesterol levels at an early, treatable stage, and now Tom can look forward to 

a long life with his family. 

 

The above passage is the gain frame scenario. In the loss scenario, “Tom Williams” 

does not follow the advice, and the doctors were not able to detect his high cholesterol 

levels, resulting in the likely possibility that he may miss out on a long life with his 

family.  
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 We used cholesterol screening instead of the original study’s use of breast 

cancer in order to introduce a more gender-neutral scenario, and also because 

cholesterol screening should start at age 20, instead of the older age for which 

mammograms are suggested. This made our study’s scenario more relatable to college 

participants. Participants responded to the question “If you read this advertisement in a 

magazine, how likely would you be to get regular cholesterol screenings (or when you 

reach the recommended age)?” via a seven-point Likert scale, with options ranging 

from “very unlikely” to “very likely.” 

6. Cancer screening statistical versus anecdotal; gain versus loss. Cox et al. (2001) 

compared statistical, anecdotal, loss, and gain frames. Cox et al.’s (2001) study included 

four conditions, composed of a statistical loss, statistical gain, anecdotal loss, and 

anecdotal gain scenario. Participants were randomly placed into one of these conditions.  

 Participants given any statistical frame (loss or gain) were less likely than 

participants given an anecdotal frame (loss or gain) to accept screening. The anecdotal 

gain frame was more effective in encouraging screening than both the statistical frames, 

but the anecdotal loss frame (“Sarah Johnson didn’t follow the advice of the American 

Cancer Society”) was the most effective.  

The Cox et al. (2001) study presented a breast cancer story, but in order to make 

the scenario less sex-relevant, we replaced breast cancer with colon cancer, which has a 

more even distribution between sexes (Cox et al., 2001; Centers for Disease Control and 

Prevention, 2011). Our statistical loss frame asked: 

Many people have no family history of colon cancer and have never had any 

symptoms of the disease. So they don’t follow the advice of the American 
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Cancer Society to start having annual colorectal cancer screenings when they 

turn fifty. Because of this, doctors are not able to detect tumors at an early, 

treatable stage, and they have a 30% chance of dying from colon cancer. If you 

read this advertisement in a magazine, how likely would you be to get regular 

colorectal screenings starting at age 50? 

 

This frame gives a percentage risk of death, while the statistical gain frame gives a 

percentage for survival likelihood. Our anecdotal gain frame asked: 

No one in Sara Johnson’s family had ever gotten colon cancer, and she never 

had any symptoms. But she followed the advice of the American Cancer Society 

and started having annual colorectal cancer screenings when she turned fifty. 

Because of this, doctors were able to detect her colon tumor at an early, treatable 

stage, and now Sara can look forward to a long life, watching her grandson, 

Jeffrey, grow up. If you read this advertisement in a magazine, how likely would 

you be to get regular colorectal screenings starting at age 50? 

 

This hopeful anecdote was replaced with an anecdote of loss (“now Sara may miss out 

on a long life”) in the anecdotal loss scenario. Participants responded via a seven-point 

Likert scale from “very unlikely” to “very likely” to answer how likely they would be to 

get screened after reading or hearing the passage.  

Both statistical (loss and gain) frames may not have been very effective in 

promoting screening in the Cox et al. (2001) study because numerical information does 

not hold meaning to humans unless it also makes an emotional connection (Slovic, 

Peters, Finucane & MacGregor, 2005). 

7. Risk reduction, risk difference, inverted absolute risk, time of disease free 

survival. Hux et al. demonstrated the risk framing effect (1995). Participants were 

given either a “risk reduction,” “risk difference,” “inverted absolute risk” (treat 71 

persons for 5 years to prevent one heart attack), or “time of disease-free survival” 

(average gain of 15 weeks) frame. The risk reduction condition showed: 
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 You have the option of taking lipid-lowering drugs. The side effects are  

negligible and the costs are insured. People taking this medication have a 34%  

reduction in heart attack occurrence.  

 

The risk difference condition showed: 

You have the option of taking lipid-lowering drugs. The side effects are  

negligible and the costs are insured. 1.4% fewer patients taking this medication  

had heart attacks.  

 

The time of disease-free survival condition showed: 

 

You have the option of taking lipid-lowering drugs. The side effects are  

negligible and the costs are insured. Patients taking this medication have an  

average gain of 15 weeks of disease-free survival. 

 

The inverted absolute risk condition showed: 

You have the option of taking lipid-lowering drugs. The side effects are  

negligible and the costs are insured. By treating 71 persons for 5 years, one heart  

attack will be prevented with this medication. 

 

The individuals that received the risk reduction frame (34% reduction) had the highest 

assent rate at 88% (Hux et al., 1995). The risk difference (1.4% fewer patients) 

condition was much less impressive, with only a 42% acceptance rate (Hux et al., 

1995). The time of disease-free survival (average gain of 15 weeks) frame resulted in 

40% patient acceptance (Hux et al., 1995). Finally, the inverted absolute risk (by 

treating 71 persons for 5 years) condition resulted in only 31% of patients agreeing to 

treatment, a far cry from the risk reduction frame’s 88% assent rate (Hux et al., 1995).  

 In our study, we gave the same scenarios used by Hux et al. (1995) to both the 

audio and visual groups. The participants answered either in the affirmative or negative 

in response to whether or not they would take the medication described.  

Results 
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The hypothesis was that individuals presented the audio frame would 

demonstrate greater susceptibility to framing effects than individuals in the written 

frame. Our results were inconsistent; three scenarios produced differences between the 

audio versus written conditions while the other four did not. Some framing effects were 

replicated, some were not, and some were reversed.  

Table 1 

Summary of Acceptance Scores in Scenarios 1 through 5 

  

Audio Written 

  Scenario 

Frame 

1 

Frame 

2 

Frame 

1 

Frame 

2 

1. Base-rate neglect
a 

  58.8   54.6   58.2   50.5 

2. Positive versus Negative (surgery)
b 89% 70% 92% 51% 

 

Positive versus Negative (radiation) 89% 55% 88% 69% 

3. Pseudocertainty
c 

5.4 4.8 5.9 5.4 

4. Numerical versus Semantic
d 

4.9 4.6 5.4 5.1 

5. Cholesterol Gain versus Loss
e 

4.5 5 5.2 5.3 
 

Note. Scenarios 2 and 3 present percentage of acceptance, while the rest of the scenarios present mean acceptance scores. 
a Frame 1: Percentage; Frame 2: Large number 
b Frame 1: Positive; Frame 2: Negative 
c Frame 1: One strand; Frame 2: Two strand 
d Frame 1: Numerical; Frame 2: Semantic 
e Frame 1: Gain; Frame 2: Loss 

 

1. Base-rate neglect.  In this scenario, the mortality rate for cancer was presented either 

as a percentage or a as a large number.  Two different mortality rates were used.  When 

the rate of dying was presented as a percentage, the mortality rate was nearly twice as 

high (24.14%) as when the rate was presented as a “large number” (1286 out of 10,000 

or 12.86%).  However, the participants rated the risk of dying of cancer only slightly 

higher in the percentage scenario (M = 58.4, SD = 22.7) than in the large number 

scenario (M = 52.6, SD = 23.7; see Table 1), and this difference was not statistically 

significant, (F(1,179) = 2.82, p = .095). There was no significant effect of mode of 

presentation, F(1,179) = .449, ns, contrary to our predictions.  
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2. Positive versus negative.  To examine the effect of mode of presentation on the 

effects of positive and negative frames, participants were asked whether they would 

accept treatment after being presented with mortality rates expressed either in terms of 

likelihood of survival (positive frame) or likelihood of dying (negative frame). For 

some participants, the treatment was radiation, in order to control for any possible prior 

feelings associated to the concept of surgery or radiation. For other participants the 

treatment was surgery.  In both the written and audio modalities, when the risks of 

surgery were presented in a positive frame, participants were more likely to accept 

treatment than when the risks were presented in a negative frame (written χ
2
 (1) = 20.5, 

p < 0.001; audio χ
2
 (1) = 5.60, p = .018). Similarly, when the treatment was radiation 

instead of surgery, the positive frame elicited a significantly higher acceptance rate in 

both the written (χ
2
 (1) = 5.62, p = 0.018) and audio (χ

2
 (1) =13.6, p < .001) conditions. 

There was no interaction between modality of presentation and framing. The difference 

in susceptibility to positive versus negative framing between the audio and written 

conditions was not significant (χ
2
 (1) = 1.6, p = .206). 

3. Pseudocertainty. The participants in our study that were presented with the one 

strand scenario were significantly more likely (M = 5.66, SD = 1.42) to choose 

vaccination than those who were shown the pseudocertainty scenario with two strands 

(M = 5.11, SD = 1.69), F(1,197) = 6.13, p = . 014, in opposition to the results found in 

the study by Slovic et al. (1979). In addition to this frame effect, there was a significant 

effect of written (M = 5.64, SD = 1.58) versus audio (M = 5.12, SD = 1.55) presentation, 

F(1,197) = 5.352, p = .022, meaning that individuals in the written condition were much 
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more likely to accept vaccination than those in the audio condition, regardless of frame. 

There was no significant difference in frame susceptibility between the audio and 

written conditions. 

4. Numerical versus semantic. Participants in the numerical condition (M = 4.85, SD = 

1.64) were not as likely as the participants in the semantic condition (M = 5.19, SD = 

1.83) to accept treatment. Participants in the written condition (M = 5.28, SD = 1.67) 

were more likely than those in the audio condition (M = 4.75, SD = 1.79) to accept 

treatment. The condition with the highest acceptance was the written semantic frame (M 

= 5.47, SD = 1.70) and the condition with the lowest was the audio numerical frame (M 

= 4.61, SD = 164). 

 When participants in the semantic (“low risk” of side effects) condition were 

asked to give their perceived risk of experiencing side effects, those in the audio 

condition rated their risk insignificantly higher (M = 29.9%, SD = 21.1, range = 1-68%) 

than those in the written condition (M = 29.1%, SD = 18.6, range = 2-90%). In other 

words, on average, participants in both written and audio conditions translated a “low 

risk” of experiencing any side effect to mean about a 29.5% chance. Since those in the 

semantic condition rated their risk at about 29.5%, yet were more likely to accept 

treatment than those given a 4.1% risk, it appears that participants are engaging in either 

nonuse or misuse of risk assessments. 

 The difference in mean acceptance for the two written conditions was 0.37, and 

the difference in mean acceptance for the two audio conditions was 0.29. This means 
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that the written condition experienced significant greater susceptibility to frame effect 

than the audio condition, F(1,196) = 3.89, p = .05, in opposition to our prediction. 

In addition, the finding that those in the semantic condition were more likely to 

accept treatment is in opposition to the original Young et al. (2009) study’s findings. 

5. Cholesterol screening gain versus loss. For the cholesterol screening gain versus 

loss frame scenario, there was no significant effect of gain or loss framing, but there 

was a marginally significant audio versus written presentation effect, F(1,194) = 3.371, 

p = .068. The participants in the written condition were more likely (M = 5.23, SD = 

1.56) than the participants in the audio condition (M = 4.77, SD = 1.69) to accept 

preventative screening. This means that whether the information was framed in a gain 

format or a loss format did not affect participant choice, but media presentation did.  

6. Cancer screening statistical versus anecdotal; gain versus loss. For the cancer 

screening scenario that had the four conditions of statistical gain, statistical loss, 

anecdotal gain, and anecdotal loss, there were no main effects of either gain versus loss 

or statistical versus anecdotal frames. Media presentation showed a marginally 

significant effect, F(1,194) = 2.88, p =. 091. In the written frame, acceptance was higher 

(M = 5.58, SD = 1.60) than in the audio frame (M = 5.22, SD = 1.64, see Table 2). In the 

statistical frames, acceptance was high in the gain frame (M = 6.06, SD = 1.39) and low 

in the loss frame (M = 4.98, SD = 1.81).  

Table 2 

Summary of Acceptance Scores in Scenario 6 

   

Audio Written 

  Scenario   Anecdotal Statistical Anecdotal Statistical 

6. Cancer Screening Gain 4.65 5.87 5.15 6.31 
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Loss 5.67 4.74 5.71 5.19 

       

In the anecdotal frame, the reverse effect is observed. Acceptance was low in the gain 

frame (M = 4.91, SD = 1.72) and high in the loss frame (M = 5.69, SD = 1.21). This 

presents a significant interaction between the gain versus loss and anecdotal versus 

statistical framing effects, F(1,194) = 18.353, p < .001, η
2
𝑝
 =  .086. 

7. Risk reduction, risk difference, inverted absolute risk, time of disease free 

survival. There were no significant differences found between media presentation 

formats or frame effects for the risk reduction, risk difference, absolute inverted risk, or 

time of disease-free survival (See Table 3).  

Table 3 

        Summary of Acceptance Percentages in Scenario 7 

   

  

Audio Written 

  Scenario RR 

 

RD 

 

IAR 

 

TDFS 

 

RR 

 

RD 

 

IAR 

 

TDFS 

7. Risk 62% 80% 83% 84% 83% 89 % 85% 80% 
 

Note. RR: Risk reduction, RD: Risk differences, IAR: Inverted absolute risk, TDFS: Time of disease free survival 

There was no significant difference between susceptibility to these risk frames between 

the audio and written conditions.  

Discussion 

Our hypothesis was that the respondents in the audio condition would 

demonstrate more susceptibility to framing effects. Reasoning for this hypothesis 

included the finding that emotions have a significant influence on the impact of a frame 

(Druckman et al., 2008). Being presented audio information, which is not as well 

comprehended or retained as visual information (Sanchez et al., 2008), could lead to 
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uncertainty and more reliance on emotions. Furthermore, difficulties in processing 

audio information lead to greater reliance on heuristics (Murray et al., 2011), which in 

turn lead to greater susceptibility to framing effects.  

The observation of these framing effects suggests that those who impart 

treatment option information could have the potential to manipulate perceptions and, in 

turn, affect treatment preferences (Moxey, O’Connell, McGettigan & Henry, 2003). 

During medical consultations, patients have to absorb and understand a substantial 

amount of potentially new, unfamiliar terms and data. Often, these consultations are 

done orally, since “[v]erbally communicating medical information with patients has the 

benefit of being quick” (Watson et al., 2009). Because of this study’s finding that 

presenting information in an audio versus written format can sometimes result in 

unequal acceptance rates (three out of the seven scenarios gave significantly greater 

acceptance in the written condition, and never did the audio condition give a greater 

acceptance than the written), doctors could be inadvertently undermining patient 

informed consent (Moxey et al., 2003). In an era in which patients are increasingly 

encouraged to be actively involved in decisions regarding their medical care, doctors 

should be aware that there are many ways to frame information that would promote a 

certain route of treatment, and aim to provide either more than one format of 

information display, or show the options in a way that has not been shown to have 

framing effects Moxey et al., 2003; McNutt, 2004; Johnson, Payne & Bettman, 1988). 

These measures must be taken if patient autonomy is to be valued.   
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The results of this study show that further research is needed. Because some of 

these results are inconsistent with findings from past research, discovering why these 

discrepancies occur is important. The present study has shown that presenting 

information in an audio format can lead to lowered treatment acceptance than the same 

information in a written format. Emotional reactions, particularly uncertainty, can drive 

behavior (Loewenstein, Weber, Hsee, Welch, 2001). Because audio information is more 

difficult to comprehend (Sanchez et al., 2008), feelings of uncertainty arise; in response, 

individuals may act in a more risk averse manner. Further research could determine why 

these effects occur in some frames but not in others. The result of these future studies 

could be used by physicians to know when they need to be concerned about framing.  

In scenarios where there was an absence of strong preference to one frame over 

the other, a “balanced presentation when producing patient information or decision aids 

is likely to be the safest approach” (Akl, Oxman, Herrin, Vist, Terrenato, Sperati, 

Costiniuk, Blank & Schunemann, 2011). Akl et al.’s (2011) review of health 

information framing in clinical settings found little difference in the persuasiveness of 

positive versus negative frames and no effect on real health consumers’ behavior. In 

comparison to gain messages, loss messages “led to more positive perception of 

effectiveness for screening messages…and tended to be more persuasive for treatment 

messages…However, they had little or no effect on health consumers’ behavior” (Akl et 

al., 2011). In addition, even though written information may be better understood than 

audio, “[u]nderstanding of information may not necessarily lead to a positive perception 

or persuade individuals to do or not to do something. Also, persuasion might not last 
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long enough or might be so hampered by barriers (such as those related to the 

healthcare system) that it might not translate into actual behavior” (Akl et al., 2011).   

In real-world settings, framing effects may not persist long enough to affect final 

patient decision because framing effects weaken with time (Rivers, Salovey, Pizarro, 

Pizarro & Schneider, 2005). The factor of time may be another possible explanation for 

the discrepancy between laboratory and clinical findings, since studies conducted in a 

laboratory tend to ask participants to make a decision immediately after exposure to 

information, while clinical studies allow patients to take the time to think about what 

treatment they want to partake in. 

In light of Akl et al.’s (2011) review as well as the results from our present 

study, it is important to remember that observations found in laboratory settings may 

not be the same as those seen in natural settings, and “generalizing theory and 

laboratory research into clinical settings” may be dangerous.  

In the future, the methodology could be improved by experimenting in a clinical 

setting rather than online. This would be beneficial because framing effects studies done 

on undergraduates in laboratories have previously given results that sometimes differ 

from studies done in the clinic (Edwards et al., 2001). However, an advantage of online 

data collection includes accurate data entry and elimination of error caused by misread 

answers by researchers. Online studies also enable better control of responses by 

reducing missed answers. The differences between paper and internet administration of 

experiments is negligible (Topp & Pawloski, 2002; Raat, Mangunkusumo, Landgraf, 

Kloek & Brug, 2007). Future research could include a within-subjects experiment to 
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capture the possibility of individuals in each group having certain tendencies in relation 

to audio or visual stimuli. Although our sample was relatively young (18-26 years old), 

past research has suggested that “framing effects may be more related to decisional 

strategy than to age,” meaning that individual differences are much greater than 

possible differences resulting from age (Woodhead, Lynch & Edelstein, 2011). 

A growing literature has shown the impact of message framing in medical 

treatment decision making (Gerend et al., 2007). This study has demonstrated that 

media presentation can, but does not always, play an important role in treatment choice. 

Some results from previous studies were duplicated in this experiment, while others 

were not. This may suggest the possibility that some framing effects are specific and not 

generalizable, while others are more universal. The present study has shown that greater 

attention to biases in doctor-patient dialogue is needed. By doing such, doctors can 

avoid unknowingly influencing patient decision and development of optimal 

information presentation could be allowed. 
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Glossary 

Anecdotal: A passage that presents the story of an individual on a personal, relatable 

level. 

Base-rate neglect: The frequency of an event is ignored, as people under-utilize 

relevant statistical information and instead over-utilize other conspicuous information 

(Kahneman et al., 1973). 

Cognitive miser: The idea that the mind has limited cognitive resources, so it attends 

only to relevant information and takes mental shortcuts (Fiske & Taylor, 1991). 

Framing effects: Choice between alternative actions is shown to be affected by how 

information is presented (Kahneman et al., 1979). 

Heuristic: A mental shortcut intended to preserve cognitive resources. 

Inverted absolute risk: A risk presentation that gives numbers of individuals needed to 

treat for a specific amount of time in order to prevent a specific event. For example, 

“treat 71 persons for 5 years to prevent one heart attack” (Hux et al., 1995). 

Prospect theory: A theory that describes the tendency for people to be risk averse in 

choices involving gains, and risk seeking in choices that involve losses (Kahneman & 

Tversky, 1979). 

Pseudocertainty: Weighing an uncertain outcome as if it were certain (Tversky & 

Kahneman, 1986).  

Risk difference: Presenting the reduction in percentage of individuals who experience 

an event. For example, “1.4% fewer patients had heart attacks” (Hux et al., 1995). 
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Risk reduction: Presenting the reduction of the frequency of an event. For example, 

“34% reduction in heart attacks” (Hux et al., 1995).   

Semantic: Describing information with the use of words instead of numbers. For 

example, “low,” instead of “1 out of 10.” 

Time of disease free survival: Presenting information though increased life duration. 

For example, “average gain of 15 weeks” (Hux et al., 1995).  
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