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Goal: 
This program's goal is to improve patient education and counseling. By outlining factors 
that impact effective communication, providers will have a better understanding of how 
to modify their current communication efforts to better enable patients to make good 
decisions about their health care within a patient-centric, shared decision model. The 
ultimate result of these better decisions will be better health outcomes through improved 
patient self-management, improved informed consent, and better relationships with 
providers. 

Learning Objectives: 
1 . To describe at least two barriers to effective communication between providers and 

patients. 
2. To recognize baseline literacy and numeracy abilities in a typical adult living in the 

United States. 
3. To describe at least two methods that may be used to improve effective 

communication between providers and patients. 
4. Using the Dual-Process Theory of decision making, to list at least two factors that 

influence decision making that are not purely analytical or logical. 
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Patient Education and Counseling: 
The Telephone Game Revisited? 

Introduction 
Let's examine a common scenario: 

Jim S. is a 60 year old male with a long history of coronary artery disease. He has had 
stable angina for the last year or so; it does not limit his daily activities most days. He visits 
his primary care physician (PCP) for his annual well visit and mentions his angina on his 
review of symptoms. The PCP notes that he is on maximal medical therapy and sends him 
to a cardiologist for evaluation. Because of his long standing angina, the cardiologist 
recommends a percutaneous catheterization for evaluation to be done later that afternoon. 
After informed consent, Jim S. agrees to the procedure and prepares for this treatment. 

Many physicians would agree that the intervention may help with symptoms, and that 
the evidence does not suggest any significant mortality benefit. Such a common 
scenario repeats itself in many of our offices, with decision-making directed towards 
delicate risk/benefit balances. During these informed consent and counseling sessions, 
we tend to focus much of our attention on what we say to patients and what facts we 
give to patients, but let us take the next hour to ponder Jim's perspective: 

How much did Jim understand from his counseling session? 
What information did Jim use to make his decision to proceed with the 
procedure? What factors may influence his decision making? 
How do we improve Jim's ability to make good, sound decisions? 

Rothberg et al. studied this first question by surveying patients referred to a private 
practice cardiology office who were to undergo elective percutaneous coronary 
intervention (PC I) (Rothberg et al., Annals of Internal Medicine, 2010). 171 patients were surveyed 
with 11 cardiologists;153 patients and 10 cardiologists responded. 68% of the patients 
included in the study had angina; 42% of those had activity-limiting angina. Importantly, 
96% of the patients reported knowing why they were going for PCI with > 50% of them 
responding that they felt like they were an active participant in decision making. 

Unfortunately, even though almost all patients said they knew how PCI helps, there was 
a large discrepancy between what cardiologists believe as the benefits of PCI and what 
the patients believed. 88% of patients believed that PCI would reduce their risk for 
myocardial infarction (MI) and 82% believed that it would reduce their risk of fatal Ml 
(see figure on following page). This clinically and statistically significant difference calls 
into question the effectiveness of our informed consent process. How can patients be 
getting such a different message than what we know to be true? Could this be adults 
playing a child's game: the telephone game? 
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0 
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The telephone game consists of a 
seemingly simple task of communication. 
Children line up back to front. A teacher 
whispers a phrase to the first child in line, 
with instructions to turn around and 
repeat it in a whisper to the next child in 
line. At the end of the line, the last child 
shouts out the phrase that was 
whispered. More often than not, the 
phrase at the end of the line bears no 
resemblance to the original phrase. 

Is patient education and counseling along 
with informed consent suffering from the 
same phenomenon as this child's game -
you start out with one message, and 
somewhere along the line, it gets all 
messed up? Dr Rothberg's research 
suggests it just might be. 
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Communication Theory: Beyond "Just the 
Facts" 
To understand some of the forces at work 
in the telephone game, and in the office 
with Jim, let us take a moment to review 
some factors involved in communication. 

There are multiple models of 
communication, but all of them agree on a 
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singular observation: communication does not occur in a single step. Rather, 
communication involves multiple steps of translation. Each step is subject to translation 
errors, potentially corrupting the accuracy with which meaning is transmitted. 

These models identify three major translations steps: 
First the speaker's ideas, constructed in the mind, are translated to words and 
nonverbal cues. 
Second, these verbal and nonverbal cues are sent to and (potentially) recognized 
by the listener. 
Third, these words and symbols are then translated once more in the listener's mind 
to reconstruct meaning. 
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Three predominant models exist, each with varying minor variables, steps and 
interrelations: mechanistic, psychological and constructivist/systemic. Mechanistic 
models focus on the components of communication that lead to transmission of a 
message from speaker to listener, like words and nonverbal cues. Psychological models 
focus on thoughts, perceptions and feelings surrounding the message and the 
interpretation thereof. Constructivist/systemic models focus on a meaning that is 
"constructed" from the dynamic interplay between speaker's intentions and listener's 
interpretation, separate and distinct from the original intended meaning. A more in-depth 
description of these various models and theories is beyond the scope of this 
presentation, but what is clear is that the listener, in this case Jim, plays a major role in 
effective counseling and education beyond a doctor's message. 

The Patient's Contribution: Literacy and Numeracy 
So, if Jim plays such a big part, let's look at what Jim brings to the table - the foundation 
upon which Jim can understand his doctor. Most research defines this foundation as 
health literacy. Put simply, healthy literacy is the patient's ability to understand their own 
health issues. This may include educational levels, cultural beliefs, language skills and 
scientific knowledge as well as beliefs of the significance and implications of that 
knowledge like future risk, and benefits and natural history of the disease that allow 
patients to make adequate and informed decisions about their care. Thus, health 
literacy at its very core is the collection of previous notions, ideas and biases around 
which patients construct or reconstruct meaning out of the message we deliver as well 
as a patient's ability to integrate new information into that mix. 

An effective communicator, then, can take an understanding of patients' health literacy 
and use it to shape a message, hopefully reducing mistakes along the telephone game 
that leads to a corrupted message like that shown in Dr Rothberg's research. 
Unfortunately, several studies show alarming rates of health illiteracy. 

One such study is the National Assessment of Adult Literacy completed in 2003 by the 
National Center for Educational 
Statistics (NCES) and funded by the 
U.S. Department of Education. Only 
12% of adults surveyed were felt to be 
proficient while 34% of the population 
were at basic or below levels. This 
translates to one-third of the population 
noi being able to determine whether to 
take a medication with food when given 
a typical drug label with a prescription! 

In another study by Williams et al., 

Figure 2~ 1. Percentage of adults in each health 
literacy level: 2003 

lui adults: 

~J0040l() 0 ro 100 
Pe~rwt Basic and above 

• ~owBilsic 0 Bask IJI lnterm~iate Q Proficient 

2659 indigent and minority patients were surveyed in two hospitals: Grady Memorial in 
Atlanta, Georgia and Harbor-UCLA Medical Center in Los Angeles, California (Williams et 

al, JAMA, 1995). Given information in a standardized information package, 65% of patients 
could not answer whether to take a medication on an empty stomach, 70% of patients 
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could not answer 
how many pills 
should be taken, 
42% could not 
answer how 
many times a 
prescription can 
be refilled, and 
40% could not 
answer when the 
next appointment 
was scheduled. 
Clearly, simply 
providing 
information 
doesn't translate 
into an effective 
message being 
conveyed. 

Math, reading 
and writing skills 
are combined in 
an overall 
assessment in 

Health llteracysc:ale 

- 382 Calculate an employee's share of health insurance costs for a year, using a table that shows how the employee's monthly cost varies 
depending on income and family size. 

- 366 Find the information required to define a medical term by searching through a complex document. 

- 325 Evaluate information to determinewhidrlegal document is applicable to a sp&ific health Glresituation. 

- 290 Determinea healthy weight range for a person of a specified height, based on a graph that relates height and weight to body mass 
index (BMI). 

,- 266 Find the age range during which children should receive a partitular vacdne, using a chart that shows all the childhood vaccines and the 
J ages children sho(.jd receive them. 

- 253 Determinewhat time a person can take a prescription medication, based on information on the presuiption drug label that relates the 
timing of medication to eating. 

_r 228 Identify three substances that may interact with an over -the-counter drug to cause a side effect, using information on the 
over-the-counter drug label. 

J 
202 Give two reasons a person with no symptoms of a spedfic diseaseshould be tested for the diseast\ based on information in a clearly 

. written pamphlet. 

'-- 201 Explain why it is difficult for people to know if they have a specific chronic mediGll condition, based on information in a one-page article 
abooc the mediGll condition. 

- 169 Identify how often a person should have a spedfied medi(llJ test, based on information in a dearly written pamphlet. 

these studies of - 145 Identify what it is permissible to drink before a medical test, based on a set of short instructions. 

health literacy. 
However, in one 
study by Danelle 
et al., 140 Older -101 Circlethedateofamedicalappointmentonahospitalappointmentslip. 

patients were 
given internet 
articles regarding 
the risk and benefit of colon cancer screening and asked to identify risks in the 
information given and overall comprehension of the article (Donelle, Chronic Diseases in canada, 

2008). The ability to read prose, overall functional health literacy, and math skills were 
assessed separately along with overall comprehension of the information given. While 
math skills correlated with comprehension of the information, prose reading skill alone 
was not. These and similar studies by Woloshin et al. and Schwartz et al. studying 
breast cancer risk have led many to believe that math skills are a separately identifiable 
and independent predictor of comprehension. In a world that is increasingly data driven, 
the ability to understand numbers may become a vital and necessary skill for patients 
like Jim. 

This research has led to a new term: numeracy. Ancker and Kaufman have defined 
numeracy as the "productive use of quantitative health information" (Ancker and Kaufman, 
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JAMIA, Dec 2007). Golbeck et al. have further conceptualized numeracy into four categories: 
basic (the ability to identify and understand numbers), computational (the ability to 
perform arithmetic), analytical (the ability to apply high level reasoning skills to 
numerical information, e.g., comparisons and interpretations of graphical trends), and 
statistical (the ability to apply biostatistical skills e.g., analyzing clinical trials) (Golbeck et al., 

Am J Prev Med, 2005). 

Unfortunately, if health literacy studies are demoralizing, the studies looking at 
mathematical skills are even more disheartening. The National Adult Literacy Survey 
(NALS) conducted by Comprehensive Adult Student Assessment Systems and 
validated by the U.S. Departments of Education and Labor studied 26,000 adults in 
1992, with even more studied subsequently. 22% of adults were found to be at the 
lowest level, unable to perform simple arithmetic when given two numbers, like 2+2. 
Another 25% were found to be at the next lowest level, unable to locate two numbers in 
a simple text and then perform simple arithmetic. Similarly, the National Assessment of 
Educational Progress (NAEP) conducted by the NCES found in 2007 that 41% of 12th 
graders were below basic levels with another 20% at basic levels, where students were 
asked to convert a decimal to a fraction. Further studies in higher socioeconomic levels 
and advanced educational backgrounds confirm similarly dismal performance (Lipkus, Med 

Decis Making, 2001) . 

These and other studies of health literacy and numeracy suggest that we may be 
grossly overestimating our patients' ability to understand what we are telling them 
during informed consent and counseling sessions. If an average adult's abilities are so 
poor, can we ever hope for them to understand the larger implications of < 1% chance 
of developing liver failure when taking this drug? 

Schwartz et al. studied just this comprehension issue when they surveyed 500 women 
at random in the Vermont Veterans Affairs Medical Center during counseling sessions 
for breast cancer screening (Schwartz LM, Ann lnt Med, 1997). Schwartz wanted to know if 
numeracy correlated with the ability to understand health information given to them by a 
doctor. 

They were asked three questions to assess their numeracy skills: 
Imagine that we flip a fair coin 1 000 flips? How many times would the coin come 
up heads out of 1 000 flips? 
In the Big Bucks Lottery, the chance of winning a $10 prize is 1%. What is your 
best guess about how many people would win if 1000 people each buy a single 
ticket? 
In ACME Publishing Sweepstakes, the chance of winning a car is 1 in 1000. 
What percent of tickets win a car? 

As in previous studies, numeracy was very low, 30% of the 287 respondents answered 
none of the questions correctly, 28% answered 1 question correctly, 26% answered 2 
questions correctly and only 16% answered all 3 questions correctly. 
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Next, respondents were separated into 4 groups randomly and given 1 of 4 different risk 
presentations (exact wording was not provided in the article): 

• A screening test has 33% risk reduction. 
• A screening test has 33% risk reduction from a baseline risk of 12 in 1 000 and a 

4 in 1000 absolute risk reduction. 
• A screening test has an absolute risk reduction of 4 in 1 000. 
• A screening test has an absolute risk reduction of 4 in 1 000 over the next 1 0 

years. 

The respondents were then asked to answer the next 2 questions: 
Imagine 1000 women exactly like you. What is your best guess about how many will die 
from breast cancer during the next 1 0 years if they were not screened and if they were 
screened. Those given no information about baseline risk or ARR were asked what their 
perceived risk was. 

Based on these answers, respondents' answers were assessed for accuracy compared 
to mathematically "correct" answers. Despite almost all of them having high school 
diplomas and regardless of the risk information given, respondents all performed poorly 
in accurately translating information given into useable knowledge: only between 7 and 
33% of respondents, depending on the 4 possible groups, could accurately answer the 
questions. 

There is some hope, though: those with higher numeracy abilities were more accurate: 
1 question correctly answered had a 1.6 odds ratio of being accurate, 2 questions had a 
5.1 odds ratio and all 3 questions correct had a 10.9 odds ratio. Simply put, if you were 
more numerate based on the 3 question assessment above, you were more likely to be 
accurately answer questions about breast cancer risk regardless of the format the risk 
information is presented. 

Several other investigators have since replicated the study with different populations of 
patients, all showing similar results: 

1 . overall numeracy is very poor 
2. the higher your numeracy, the better your overall comprehension. 

Low Numeracy and Health Outcomes 
Indeed, other researchers have looked at the impact of numeracy beyond simple 
comprehension, testing this hypothesis by showing the impact of numeracy on overall 
disease management. Rothman et al. for instance studied patients' ability to translate 
food labels into useable information in managing their nutrition (Rothman, Am J Prev Med, 

2ooG). 234 patients were surveyed with 200 patients responding. These patients were 
given standard nutrition labels for several foods and were asked 12 questions about the 
information on the labels and which foods had less or more of certain nutrients. 

Only 32% of respondents could correctly calculate the amount of carbohydrates in a 
20 oz bottle of soda that had 2.5 servings. 
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Only 60% of respondents could calculate the number of carbohydrates consumed if 
they ate half a bagel when given nutritional information about a full size bagel. 
Only 22% of respondents were able to calculate the total net carbohydrates if they 
ate 2 slices of bread. 
Only 23% of respondents were able to determine the amount of net carbohydrates in 
a serving of spaghetti. 

Here again, numeracy was an independent risk factor for poor interpretation of 
information even after correcting for educational level, age, gender, race/ethnicity, and 
income. Levy has since extended this research and found similar problems with food 
label interpretation: 78% of subjects in a shopping mall could compare 2 products, but 
only 22% of them could calculate the contribution of the product to their daily diet (Levy, J 

Nutr Ed, 1998). More importantly, the task of translating food labels into useable information 
is a common practice we are asking patients to do when we counsel patients about 
nutrition and weight loss. Levy's and Rothman's research implies that it is simply not 
enough to just tell a patient to "eat 1800 calories a day" and to "look at the food label." 
Patients in general, and especially those with low numeracy, wouldn't be able to follow 
those recommendations because they couldn't understand what they were eating. 

Estrada et al. looked at a different aspect of utilizing quantitative information: disease 
self management in anticoagulation therapy (Estrada et al, Am J Med sci, 2004). In two 
anticoagulation clinics (one associated with a Veterans Affairs Medical Center and one 
associated with a University), 184 patients were approached with 143 participating. 
Low numeracy was found to correlate with higher variability of INR and less time in 
target range. High numeracy was also found to correlate with less time 
supratherapeutic. Interestingly, low literacy did not correlate with time in target range but 
did correlate with increased variability. Many feel that this variability may be more 
dangerous than being steadily supratherapeutic or subtherapeutic, increasing the risks 
of bleeding and clotting. 

Similarly, Waldrop-Valverde et al. studied HIV medication self-management in a 
population of African-Americans and women in Miami (Waldrop-Valverde, AIDs behav, 2010). 

Patients who were HIV positive but not on antiretroviral medications were given a 
hypothetical regimen to follow and 8 questions about how to take these medications. 
Low numeracy was associated with poorer medication adherence. 

In another disease state, Rothman et al. studied numeracy affects in the management 
of diabetes mellitus and found similar correlations (White, Diabetes Spect, 2010, Wolff, Diabetes 

Educ, 2009). 

The implications of these studies are vast: 
even when given accurate information, patient's comprehension may not be 
adequate to make proper decisions about their care. 
numeracy appears to be an independent factor in a patient's ability to 
comprehend quantitative health information. 
overall numeracy appears to be very low in the general population. 
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• we may be overestimating patients' abilities to understand what we are telling 
them during counseling sessions. 
numeracy may account for poor compliance to medication and treatment 
regimens. 

This has led the Agency for Healthcare Research and Quality (AHRQ) to recommend 
that we concentrate on using as simple a language as possible, avoiding technical and 
medical jargon (AHRQ universal precautions toolkit, 2010). But even this may be too little, too 
late. Once a patient comes into the office with poor literacy and numeracy skills, the 
deck is stacked against a patient like Jim making the best decisions. If low numeracy 
leads to poor comprehension; and poor comprehension leads to poor decision making; 
and poor decision making leads to poor disease management and outcomes; the 
solution may require an even earlier intervention on a societal level. More emphasis 
early in life during the formative educational years may increase literacy and numeracy 
skills before they are in the office, before they are listening to a doctor counsel them, 
and before they are making crucial medical decisions. 

More sobering, though, is research conducted by Sheriden et al. which shows an 
overestimation of a patient's self-perception of numeracy. While 70% of patients self
reported that they were "good with numbers," only 2% of subjects answered Schwartz' 
three questions numeracy test correctly while 71% answered only 1 or zero questions 
correctly (Sheriden, JGIM, 2003). This result, combined with Rothberg's research that shows 
similar overconfidence after informed consent, complicates counseling sessions even 
more because we would not be able to rely on patient self-reporting of understanding 
and abilities. Instead, we would need objective assessments of skills prior to counseling 
sessions and objective assessments of understanding after sessions, further 
complicating the 3-5 minute counseling session model we currently use. 

Miscomprehension or Misperception (or misinformed)? 
In view of this systematic overconfidence in abilities, we can view Jim's scenario with 
one of two different interpretations: either Jim simply didn't comprehend what doctors 
are telling him or Jim assigned a different value and a different level of importance to 
information given to him during the informed consent process. 

Black et al., in 1995, studied this by asking 200 women undergoing routine pap smear 
screening to estimate their risk of developing and dying from breast cancer (Black et al, 

JNCI, 1995). He then asked questions about their family and past medical history to 
calculate actual breast cancer risk in each woman, based on the Gail model. 145 
woman responded, all of whom grossly overestimated their risk of developing and dying 
from breast cancer. 55% of women overestimated their risk of dying from breast cancer 
within 20 years by a factor of 1 0 or more and 37% of developing breast cancer within 1 0 
years by a factor of 10 or more. While higher levels of numeracy correlated with less 
overestimation, education levels and socioeconomic levels did not. 

Later studies by Schwartz, Woloshin, and others have started to clarify that 
miscomprehension is a major factor that might contribute to this systematic 
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overestimation of risk and not merely an artifact of being misinformed or uninformed. 
However, these studies don't answer the question of whether misperception of accurate 
information also plays a significant role. 

Risk Ladders 
Several studies have begun to 
elucidate this question, by 
varying the manner in which 
information is given- using 
graphs rather than pure 
numbers. One such graphical 
presentation of quantitative 
information is a risk ladder. 

In a risk ladder, attributable risk 
for cancer, for instance, is 
placed on a ladder with the 
higher risk appearing at the top. 
A comparison risk is placed for 
context, and advice is placed in 
a fourth column to the far right. 

By varying the components of 
the risk ladders in a series of 
studies by Weinstein et al. and 
extended by other researchers, 
researchers found that 
misperception is a major 
independent factor in 
comprehension or 
miscomprehension of 
information {Weinstein, 1989 and 1991; 
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Lipkus, JNCI, 1999). First, people's perceptions of threat and the level of importance they 
placed on the same mathematically equivalent risk are influenced by the location on the 
risk ladder. Second, adding comparison information and/or written recommendations or 
advice altered a person's perceived threat level and their decisions to act or not act. 

An important extension to the studies of Weinstein showed the utility of risk ladders to 
improve comprehension for low numerate individuals. Keller et al. presented the radon 
risk ladder that Weinstein used with and without comparison smoking risk information to 
subjects with low and high numeracy (Keller et al., Risk Anal, 2009). The subjects were then 
asked to distinguish between low and high risk levels when given radon concentrations 
in numerical form as part of prose: 

e.g., "Measurement of radon concentrations in your house of 19 bq/ cubic meters" 
corresponds to what threat level? 
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Interestingly, when risk ladders were presented without comparison data, the ability of 
low numerate subjects to differentiate risk levels was much less than high numerate 
individuals, but when comparison data was included, low numerate subjects performed 
similarly to high numerate subjects. 

The potential for graphical displays to minimize literacy and numeracy effects, then, is 
promising. Other graphical displays are shown in the figure found in a review article by 
Lipkus and Holland (Lipkus, JNCI, 1999). 

a. Risk Ladder 
b. Stick and Facial Figures 
c. Line graph 
d. Dots and Crosses 
e. Marbles 
f. Pie Charts 
g. histogram 

While an in depth review of 
each graphical format is 
beyond the scope of this 
presentation, some 
comments about several of 
these formats is helpful. 

d 

Cti.J.k'Yr Ri~. lfruntl~i f!! Li ilu.'! 
iRadoo E\pmurl' 

~ ... ..., k.,ff, ' s.~.u •:c..rn'<.r 
\ll(x/IJ . i:l<-£li• (0..>; vr 

V•'~l "''~*'' 

4<) ;,XI In I ) 

") f·:.J ;,., !• . . ,, 

111 in lt:''.l iJ l 

4 ~ '" It 'IT![~ 

! l<.J to 1\XOU 

~ In i iHI 

0$ l.j In J( ~Iii 

!J1 ll1 In IJ. f• 

• •• • • • • • • ... ·•· ·• .. 

b 

e 

¥¥¥¥¥' 
~ftg~ 
YJJ VI ,J!t. ~ 

®®®® 

T:!n!l' 

Sticks and Facial Figures 
When used for smaller 
probability events, like the 
risk of having 30 serious 
injuries per 5,000,000 
drivers as was used in 
studies by Stone et al., 
sticks and facial figures led 
to a greater perception of 
risk and risk aversion in 
decision making as 
compared to numbers alone 
(Stone et al., poster, 1997). 

• X • • • X • • .... ·• .. '{ t l}, l. ~ l } fi~ '' tOr.. ' 

BlKk. :::: XC! ili:Y.!al"! 
• • • X • • • • 

• • • X • • • •· . . . . . . 

This effect was not seen 
when higher probability events were studied. 

Dots and Crosses 
The premise in this format is to represent affected and unaffected individuals using dots 
and crosses in a context that allows quick context information to judge how rare an 
event really is. There are several variations of the dots and crosses graph. One such 
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variation uses figures with different colors instead of dots and crosses to signify affected 
and unaffected individuals. 

Pie Charts and Nightingale Charts Patients with Colds 
Pie charts are a common method 
of placing percentage information 
into context. However, 
sometimes, the extent of 
relationships between different 
slices of the pie can be hard to 
comprehend visually. A variation 
of the pie chart emphasizes the 
relationships further by making 
proportional pie slices different 

Patients with Flu 

Spring 

Fall 

sizes like that seen here. Caution is needed in this format, though, as some studies 
show that people tend to misjudge volume and areas when conveying quantity (Lipkus and 

Hollands, JNCI, 1999). 

Graphical Formats, Lessons Learned 
Using graphs may improve comprehension when used with care. By minimizing the 
mental processing involved and presenting information in a different manner with 
comparative information, graphical formats may improve comprehension, especially in 
low numerate individuals. 

Format Choice: A Caveat Indeed 
Like the studies correlating numeracy with comprehension, the caveats are sweeping. 
First, a person's perception of risk is altered merely by the manner in which information 
is presented, and not only by the content of the information, potentially lowering 
comprehension. Secondly, since graphical formats like risk ladders arbitrarily place risks 
higher or lower in the graphic and the comparisons used are arbitrary, graphical formats 
influence a person's perception of high or low risk overall, potentially influencing 
decision making. Thus, seemingly impartial and arbitrary choices may actively influence 
a person's choice. 

So, if we are to actively shape patient's decision making, which format is better? Brown 
et al. studied patient preferences of format as well as accuracy of comprehension by 
providing patients with mathematically equivalent information about breast cancer and 
preventive surgery options (Brown et al., Patient Education and Counseling, 2011). Comparing 
histogram, line charts, vertical and horizontal bar graphs, and a variation of dots and 
crosses which they called iconic format, Brown et al. found that patients preferred bar 
graphs. Unfortunately, when comparing accuracy of comprehension, bar graphs had 
the lowest percentage of subjects answered questions correctly. The format with the 
highest percent of subjects answering correctly was also the least preferred, the dot and 
crosses. 
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Goodyear-Smith et al. also looked at patient preferences in their study of methods of 
communicating benefits of cardiovascular medication. 934 consecutive patients in a 
PCP's office in New Zealand were surveyed about their preferences for the format by 
which information was provided to them regarding the risk and benefits of medications. 
Subjects were provided the following information: relative risk, absolute risk, odds, 
number needed to treat, and natural frequencies. The same format was then presented 
in bar graphs and 1 Ox1 0 patient iconic images and patients were asked to rank their 
preferences. 55% of patients preferred graphical formats to numbers. Moreover, 62% of 
patients preferred doctors to simply give their opinion to any presentation of information, 
proving that less may be more. Of note, irrespective of education, numeracy, and 
socioeconomic status, patients preferred relative risk over other numerical formats. 

Cost of Misperception 
When left to their own devices, with misperception and miscomprehension at their 
sides, several studies suggest that people often make poor choices. In 1951, Piaget and 
lnhelder developed a classic experiment that was replicated recently by Peters et al. in 
light of our newer knowledge of numeracy affects (Peters, Psychologica l Science, 2006). In one 
experiment, Peters et al. set up a choice for psychology students: 

Option A: 1 jar of jelly beans containing 1 00 beans, labeled: 9 colored and 91 white 
beans 

Option B: 1 jar of jelly beans containing 10 jelly beans, labeled: 1 colored and 9 
white beans. 

Students, knowing that picking a colored jelly bean meant winning $5, had to choose a 
jar from which 1 single jelly bean would be picked. 

Two observations are particularly pertinent to our discussion: 
1. even in this educated study population, there was a wide variation in numeracy 
2. lower numeracy students more often chose option A the statistically worse choice 

for winning $5, even after controlling for SAT scores). 

Because statistics were clearly labeled on each jar, and while numeracy affected 
students' choices, Peters et al. concluded that, when forced to make a choice, students 
were influenced by factors not directly tied to statistical chance and logical choice. 

In a second experiment, Peters et al., showed that high numerate students were not 
immune to such non-logical factors. Peters again presented students with 2 choices in 
gambling games: 

Option A: a 7 out of 36 chance to win $9, but 29 out of 36 change to win $0 
Option B: a 7 out of 36 chance to win $9, but a 29 out of 36 chance to lose 5¢ 

In this experiment, high numerate students more often favored Option B, the choice with 
a chance of losing money because it was "more attractive" even though it carried the 
same chance of winning but added risk of loss. Thus, even when comprehension skills 
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are accounted for, it seems that everyone is affected by other factors that influence 
decision making. If our goal is better decision making on the part of patients, we need to 
expand our processes to account for these factors. 

Affective Influences 
In the jelly bean experiments described above, students chose the worse statistical 
choice based partly on "attractiveness" of the jar of jelly beans -- a small jar of mostly 
white beans just looked like a worse choice. Peter's et al. concluded that people 
process information with more than just logic. 

To study the influence of affect and emotion in decision making, Lerner and Shonk set 
up a mock trial (Lerner and Shonk, HBR, 2010). Lerner and Shonk set up two mock juries to 
decide sentencing in a negligence trial. One jury was shown a neutral video prior to 
deliberations while the other was shown a video of a boy being bullied that was 
unrelated to the trial. The jury shown the anger-inducing video was more punitive in 
their decision making, showing residual effects of emotion on decision making. 

Moreover, studies by Wright et al. suggest that all people are susceptible to affective 
influence (Wright, Br j Health Psychol 2009). In these studies, smokers were asked to read 
vignettes about Crohn's disease and then presented with hypothetical risk information. 
Each subject was asked to imagine their own risk and surveyed about comprehension 
and degree of worry. Risk information was displayed using dots and crosses, but the 
density and grouping of the dots and crosses varied with mathematically equivalent 
probabilities. While numeracy correlated with comprehension, highly numerate subjects 
were more worried about the disease risk when presented with dispersed dot patterns 
as compared with grouped dot patterns. 

The impact of emotion and affect on decision making has been shown as an 
independent factor in many other studies and has led to a decision making rubric 
commonly called the Dual-Processing theory. In this theory, one process is dominated 
by analytical and objective data while another is dominated by intuitive and affective 
heuristics. People incorporate both processes simultaneously during their decision 
making. 

The impact of the heuristic process in combination with the analytical process was 
highlighted in a study by Brugge et al. (Brugge, BMC public health, 2009). Brugge et al., 
interviewed focus groups of multilingual patients in Boston to determine how they 
interacted with the health care system. What became clear in these series of interviews 
was that patients did not separate interpersonal relations, social relationships, feelings 
of (dis)empowerment, and previous experiences from their perception of the 
effectiveness of translators and the impact of language barriers. For patients, it was a 
single experience, with weight being given to objective as well as heuristic factors. 

Framing: Background and Foreground Effects 
If people do not separate information and data from other factors during the decision 
making process, then the format in which someone presents information will have a 
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major impact on a person's choice, regardless of the content of information presented. 
This effect was seen in the experiments using risk ladders previously described and has 
been termed framing. Simply put, by emphasizing certain characteristics, either 
negative or positive, presentations of information will predispose certain perceptions 
leading to certain predictable behaviors. 

One such framing effect has been described further by Halpern, Stone and other 
researchers as Background/Foreground salience. Take, for instance, the example of a 
toothpaste's ability to prevent periodontal disease. The number of people developing 
disease is called the foreground. The number of people at risk of developing the 
disease is called the background. 

When given a risk of 15 out of 5000 developing disease when using toothpaste A, for 
example, 15 is the foreground and 5000 is the background. If we compare toothpaste 
B's risk, we have a choice then of emphasizing the foreground, e.g., 30 out of 5000, or 
of emphasizing the background: e.g., 15 out of 2500, each emphasizing mathematically 
equivalent risks. Furthermore, different graphical designs can either emphasize 
foreground or background by manipulating such features as color, area shaded, density 
of dots and vertical level. In a series of experiments that varied the emphasis of 
foreground and backgrounds using numbers and graphics, Stone et al. as well as others 
were able to manipulate psychology students' choices to either avoid or accept the 
same risk (Stone et al. Organizationa l Behavior and Human Decision Processes, 2003 ) . Stone et al. 's 
experiments suggest that displays that emphasize the foreground's risk of harm at the 
expense of the background's balancing effect of total number of people at risk lead to 
more risk avoidant choices. 

Framing: Weber's Law and "Number Sense" 
Another framing effect that has been described has been coined, Weber's Law. 
"Humans as well as animals represent numbers in terms of language independent 
mental magnitudes" (Brannon, Current Opinion in Neurobiology, 2006). Put simply, we 
tend to discriminate between two different numbers by comparing ratios rather than 
absolute magnitudes. For instance, the difference between $20 and $40 seems 
greater than the difference between $1020 and $1040 even though the absolute 
difference is the same - $20. 

Peters et al., studied this by asking subjects to compare 2 numbers given as larger or 
smaller in rapid succession. Numeracy, accuracy and reaction time were measured, but 
feedback was not given to subjects during the experiments (Peters, Judgement and Decision 

Making, 2008). While numeracy accounted for some of the inaccuracy, it did not account 
for all of the inaccuracy suggesting that individuals vary in the precision of their mental 
model of ratios. 

In a second experiment, these same subjects were then asked to fund 1 of 3 different 
institutions: 

Option A: This foundation reduced deaths from 15,000 a year to 5,000 a year. 
Option B: This foundation reduced deaths from 160,000 a year to 145,000 a year. 
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Option C: This foundation reduced deaths from 290,000 a year to 270,000 a year. 

Individuals with different abilities to precisely discriminate between 2 numbers tended to 
make different choices, implying that it is this intuitive number sense, rather than precise 
calculation of absolute differences, that impacts decision making. 

Bias Towards the Known 
Several other studies point to other systematic biases in people's decision making. 
Hoch and Ha studied how ambiguity affected people's decisions (Hoch and Ha, J Consumer 
Research, 1986). In a series of experiments, Hoch and Ha asked psychology students to 
rate the quality of different products. Each student was able to examine the product and 
test the quality of each product but different students were exposed to different amounts 
of information about the products. Some students were given objective evidence of 
quality by trusted outside companies, while others were given advertisements that 
contained no objective evidence but only claims of product quality. Hoch and Ha found 
that if a person's self-testing of the product led to unambiguous results, students were 
less swayed by any information given to them. However, when self-testing led to 
ambiguous results, students were markedly swayed by other information- their 
conclusions mirrored those conclusions provided to them by advertisements. 

These and other experiments suggest that, if there is ambiguous data, people tend to 
be influenced by nonobjective information to a greater degree. Thought of another way, 
people tend to favor concrete data only when there is a concrete answer. But how often 
is there an unambiguous, concrete answer in medicine and life? 

Several experiments bear this principle out in another manifestation: People more often 
choose concrete risks over unknown risks. Given the choice, people will tend to make 
decisions based on known risks in the short term rather than risk ambiguity with longer 
term, unknown risks. Reyna and colleagues have termed this the intertemporal choice 
and have found that less numerate people tend to be much more affected by 
disproportionately weighing known short term costs at the expense of potential long 
term benefits in their decision making. 

Everyday, we ask patients in our counseling sessions to weigh potential long-term 
benefits that may be abstract or unknown in favor of real, tangible short term costs like 
co-pays and physical discomfort. For instance, take this pill that costs $1 0 a month to 
potentially prevent a stroke 10 years down the road. The research cautions us that this 
may be a difficult proposition in light of people's inherent bias against ambiguity. 

A Person's Search for Freedom: Reactance 
Like a person's inherent bias against ambiguity, there appears to be a similar bias 
against being constrained. Psychologist Jack Brehm first described this in 1966, calling 
it reactance. When a choice is given that is perceived to threaten someone's freedom, 
the most common reaction is to make the choice that reasserts autonomy. In other 
words, "People don't like being told what to do," says Brian Quick of the University of 
Illinois (O'Connell, blog, Harvard Business Review, 2010). This phenomenon can lead to several 
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behaviors, like hostility, resistance to persuasion, and choosing the worse choice simply 
to reassert independence and autonomy. Reactance has played a key role in the failure 
of many public health movements in the past, where the public more often acted against 
public health recommendations rather than follow advice. In a modern example, 
researchers Fitzsimons and Lehman found that when given information about a granola 
bar that contradicts their previous positive beliefs, people perceived it as a threat to their 
individual freedom to choose whichever granola bar they want and were 33% more 
likely to choose it. In another study by Pariani et al., only 8.9% of women given a choice 
of birth control methods discontinued their contraceptive method at 1 year whereas 
72.2% of women denied their choice of birth control discontinued it (Pariani et al., Stud Fam 

Plan, 1991). While there may be many confounders potentially complicating interpretation 
of the results, it is undeniable that choice and the denial of that choice impacts patient 
compliance greatly. 

Importantly, research by Quick and Kim found evidence of reactance in the behavior of 
South Korean adolescents, suggesting this may not be an American cultural 
phenomenon. 

Hope on the Horizon: Minimizing Framing Effects and Maximizing Decision Making 
Clearly, decision making is a complex task that incorporates not only objective 
information like quantitative risks, but also non-objective factors like affect and 
reactance. Moreover, communicating information from the doctor's mind to the patient's 
mind is fraught with accuracy errors made worse by misperception and 
miscomprehension, twisted by framing effects and biases and limited by patient's 
abilities and skills. Truly, to improve the effectiveness of patient education and 
counseling sessions, we need to focus not only on content, but on method or else we 
are left to revisit the Telephone Game with each encounter. 

But there is some hope in the research too. 

Patient Activation and Motivation 
While we all tend to recognize that a motivated patient tends to care for himself or 
herself better, Hibbard et al. was able to show that one potential reason for this is via 
better comprehension and decision making (Hibbard Medical care Research and Review 2007). 

Three hundred and three (303) adults were given health insurance information and 
asked to choose the best one after being assessed for educational level, numeracy, 
comprehension of the information given. Each subject was also assessed using a 
previously standardized 13 question survey that graded their activation, motivation, and 
confidence in managing one's own health care called the Patient Activation Measure 
(PAM). They were able to show that numeracy and educational level were poor 
predictors of PAM. Like previous studies, numeracy and literacy predicted better 
comprehension. Importantly, those with low numeracy but high PAM scores showed a 
markedly better comprehension of the material compared with those with similar 
numeracy and literacy. 
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Moreover, patient motivation may be a more modifiable factor in short sessions rather 
than increasing numeracy and literacy rates with extensive changes in the educational 
system. Studies pioneered by Miller and Rollnick show that techniques like Motivational 
Interviewing (MI) can be done in as little as a single session and can increase patient 
motivation, reduce adverse effects of reactance and improve health outcomes in a 
variety of disease states like addiction, weight loss, and lipid management. 

Priming and Judging: 
Similarly, priming of the patient before educational and counseling sessions may also 
improve decision making. In the studies described previously by Lerner and Shonk 
looking at affect and mock jury decisions, when told that their decision would be judged 
as fair or unfair by another party, but the method of judging was withheld, juries were 
more evenhanded and analytical with less affective influence. Mazzoco's unpublished 
research mentioned in Nelson et al. 's review article offers another potential technique 
for minimizing affective influence in decision making (Nelson et al., Ann Behav Med, 
2008). Mazzocco et al. found that when asked to justify decisions, people tended to 
weigh numerical information more and non numerical information like emotion and 
anecdotes less. 

A Restructuring of Patient Education and Counseling sessions 
These studies suggest that patients' comprehension of their medical issues is a major 
problem in modern medicine where the focus is shifting away from a paternalistic model 
towards one of patient autonomy and self-determination. Adequate comprehension of 
health issues is a sine qua non of good decision making. But in the shared decision
making model, the physicians hold a vast amount of specialized knowledge, while the 
patients hold decision making capacity. If we cannot bridge the gap to adequately 
communicate our specialized knowledge to patients, with adequate comprehension to 
make decisions, patients will be at risk of making poor medical decisions that would 
otherwise have been preventable, either refusing proper treatment or accepting risky 
treatments that may not be warranted. Like in Rothberg's study, Jim may be thinking he 
made the right decision, when, in fact, he misunderstood the risks and benefits. 

Our current counseling efforts can, in this light, be seen as akin to being lost in 
Timbuktu. Our efforts thus far have been to provide the most overwhelmingly detailed 
map to our patients ... with every street name, every building, and every alleyway 
depicted. Unfortunately, we ask that our patients then discover the best route to their 
destination without any further instruction. However, everyone who has been lost 
knows that it is not detail that guides us to our destination in the most expedient 
manner ... but clear, concise, specific directions with only the most pertinent, task
oriented detail provided. 

Thus, there is an impetus to change the way we counsel patients. No longer can we 
think that our goal is purely to give accurate information in brief five to ten minute 
encounters. Instead, these and other studies suggest that extensive educational 
encounters are needed that are individualized to a patient's skills set, taking into 
account literacy and numeracy and how we present treatment risks and benefits as well 
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as lifestyle changes. Our endpoint, then, should not be delivery of information with the 
speakers words (or written material) but accurate comprehension and proper guidance 
at the end of the telephone, after the listener's interpretation. 

A targeted approach that starts with assessment of patient motivation, numeracy and 
literacy skills with priming first may prove more effective in leading to better decision 
making and thus better health outcomes. If a patient has low activation and motivation, 
using motivational interviewing or other techniques prior to providing information or 
requesting a decision may prove the more successful strategy in counseling and 
education sessions. If a patient has lower numeracy and literacy skills, individualizing 
the language, graphical and numerical information may be more productive than 
employing standardized, one-size-fit-all sessions. 

Similar to trends in other areas of healthcare, this restructuring will need to include 
shifting the focus away from content and towards process and outcomes. Indeed, if 
sessions are seen as a dialogue, employing teach-back techniques to continuously 
confirm comprehension and accurate transmission of information, heath outcomes 
overall may improve. 

One Final Thought: The Ethics of Manipulation 
When it comes to patient counseling, though, studies imply that it is extremely difficult if 
not impossible to present impartial, unbiased information beyond the content of 
quantitative data. Therefore, counseling sessions may not be places for passively 
giving information with a neutral opinion while the patient does "all the decision making." 
Rather, by simply choosing the format, the studies imply that we are already taking an 
active stand as to what extent and in which direction we tip a patient's decision making 
process by the choice of our presentation format. We must come to grips with the fact 
that we are actively shaping a patient's decision making process by altering risk 
perception. It is left to us to decide how to use that fact. 

The sales and marketing industries best understand principles like framing and 
reactance, using them to manipulate consumers to purchase products with great 
success, regardless of the performance of these products. One example of using 
framing effects to alter consumer behavior was shown in experiments by Levin and 
Gaeth (Levin and Gaeth, J Consumer Research, 1988). They asked consumers to rate 
attributes of ground beef when labeled with one of two mathematically equivalent labels: 
75% lean and 25% fat. When labeled with the more positive "75% lean" label, 
consumers prior to tasting the beef consistently rated the beef as better tasting, less 
greasy, higher quality, and more lean. Importantly, even after tasting the beef, only the 
taste rating equalized while raters still statistically significantly rated the two beef 
samples differently in terms of quality, fat versus lean, and greasiness. Furthermore, if 
subjects were presented with the taste test prior to seeing the label, subjects did not 
rate either beef differently in any of the four ratings. 

Clearly, the power of framing of an argument can alter a person's judgement during the 
decision making process. In a patient counseling session, then, it appears that even the 
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slightest framing effects may have irrevocable and permanent consequences to future 
perceptions of the quality or utility of any medical treatments presented, regardless of 
impartial data that is presented later. 

I will conclude, then, with an ethical question over which to ponder: If there is no way to 
completely eliminate framing effects in presentations, and if we are to potentially 
permanently influence patient's perceptions of choices by our framing during counseling 
sessions, should we decide to intentionally frame our education and counseling 
sessions with the intent to tilt the patient's decisions towards better choices? And where 
is the balance between patient autonomy and paternalism that should encompass a 
patient-centric shared decision making process? 

Put another way, I will leave you with this final question: 

Is it patient-centric to allow a patient to freely choose the worse option? 
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