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Abstract

Background—Health care providers will increasingly encounter information about the genetics
of obesity as genetics research progresses.

Purpose—This study explores whether information about the genetics of obesity reduces
medical student stigmatization of obese patients, and how it affects rates of health behavior-related
referral.

Methods—One hundred and ten third and fourth year medical students were randomly assigned
to read about genetic or behavioral mechanisms of obesity, or a control topic. Students interacted
with an obese virtual patient in a virtual clinic and completed a battery of measures.

Results—Rates of most health behavior screening recommendations (weight loss, exercise, and
diet consultations) were lower among participants exposed to genetic causal information than
control. The genetic causal information group exhibited less negative stereotyping of the patient
than control, F(1,105)=5.00, p=0.028, but did not differ in anticipated patient adherence,
F(1,105)=3.18, p=0.077.

Conclusions—Information highlighting genetic contributions to obesity may lead to both
positive and negative outcomes. Communication about the genetics of obesity should discuss the
multi-factorial and non-deterministic nature of genetic risk.
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Introduction

Obesity is a condition with strong genetic underpinnings; twin studies have shown
heritability of weight to be between 0.50 and 0.80 [1]. Research has identified hundreds of
candidate genes that may be involved in physiological and behavioral pathways related to
obesity, particularly as they interact with one another and with the environment [2—4].
Scientists anticipate that future research efforts will supply information needed to take a
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genomic approach to obesity prevention and treatment [5]. As a result, it is expected that
health care providers will frequently encounter information about the genetics of obesity,
and that such information will become integrated into clinical contexts [6].

Though information about obesity genetics will undoubtedly be used to improve patient
care, there are additional ways that this information will impact the interaction between
providers and patients. Many providers believe that the contribution of personal behavior to
body weight greatly exceeds that of genetics [7,8]. Emerging information that highlights the
substantial genetic contributions to obesity and the interplay between genes and environment
has the capacity to change providers’ beliefs about mechanisms that cause obesity. In turn,
this may reduce the likelihood of stigmatizing obese patients and alter, either positively or
negatively, providers’ inclination to counsel patients about health-promoting behaviors. On
one hand, effects of genetic information may be uniformly positive; in addition to informing
targeting and tailoring of treatment, genetic information may also bring reduction in stigma
and increased attention to health behavior. However, genetic information could bring
positive effects with respect to treatment and possibly stigma, but decreased attention to and
lower rates of referral related to health behavior. The objective of the current study is to
explore these possibilities.

Health Behavior Promotion

Behaviors like eating a healthful diet and performing adequate physical activity are crucial
in promoting health for every individual. Screening and recommendations with respect to
lifestyle behaviors are especially important for patients who are obese, as these individuals
are at higher risk for co-morbid health conditions [9]. Several studies have demonstrated that
providers address weight and health behavior with their overweight and obese patients at
suboptimal rates [10-13]. Physicians cite several barriers to discussion of weight
management (e.g., low confidence in patients’ ability to change behavior, the perception of
weight counseling as a futile task; 14-17], many of which are likely to be influenced by
beliefs about obesity causes.

Increasing genetic causal attributions for obesity could reduce the rate at which providers
screen for and encourage health-promoting behaviors among obese patients. Genetic
information could suggest to providers that obesity is primarily caused by uncontrollable
factors, and thus diet and physical activity may not be efficacious for weight management.
Mental models of illness tend to be structured such that beliefs about causes and solutions
match one another [18]. If providers believe that obesity has a primarily genetic or
biological cause, they may also tend to believe that the appropriate response should be
biological in nature [19].

Alternatively, behavioral recommendations could be perceived to be more important for
individuals at genetic risk, and thus could increase providers’ rates of health behavior
screening and referral. Although this possibility has not been explored in the context of
obesity, Grant and colleagues [20] found that physicians believed they would increase time
spent counseling patients about lifestyle habits in response to a high risk result from a
genetic test for diabetes. The literature therefore suggests competing hypotheses as to the
impact of genetic causal information on health behavior recommendations.

Weight Stigma and Bias

A sizeable literature demonstrates that health care providers report stigmatizing attitudes
toward and bias against obese patients [21]. Many physicians perceive individuals who are
obese to be personally responsible for causing their condition, [7,8,22] and endorse
stereotypes that these individuals are lazy and lacking in self-control [7,23]. Stigmatizing
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attitudes can lead to clinical encounters that are more negative in tone and more
uncomfortable for patients who are obese [24-26]. In turn, this may have important
consequences for health care utilization and disease prevention [27]. There is clearly a need
for reduction of bias against obese patients. It is unclear, however, whether genetic causal
information will be a means to that end.

Genetic explanations challenge a primary tenant upon which obesity stigma rests, i.e., the
idea that obese individuals simply lack self-control [28]. Consequently, genetic explanations
have the potential to reduce stigma-related attitudes and behavior. In previous work, when
individuals are described as having a condition or situation in which their weight is less
controllable (e.g., genetic predisposition; thyroid condition), stigmatizing attitudes and
discriminatory behavior have sometimes, but not always been reduced [29-33]. In addition,
two studies focusing specifically on medical and public health students demonstrate at least
partial effectiveness of stigma reduction interventions that incorporate provision of genetic
causal information [34,35].

Though these findings are encouraging, there are still several open questions about how
genetics information impacts stigma and bias, particularly among medical students and
providers. In previous work, the mechanisms of bias reduction (e.g., genetic causal
explanations versus empathy) are unclear. Furthermore, studies have only examined
generalized attitudes rather than effects of interventions on attitudes and behaviors displayed
toward individual patients in clinical contexts. Therefore, there is a need to examine the
specific effect of genetic information on stigmatization among providers.

Finally, it is important to consider the impact of information implicating personal behavior
as the cause of obesity as a counterpoint to genetic causal information. Information about
personal behavior is ubiquitous in media and in public health messages. Encountering
messages about personal behavior could have little or no effect on health behavior
recommendation or social stigma because it aligns with preexisting beliefs [7,8] and thus
may be effectively neutral. Alternatively, these messages could reinforce or strengthen
providers’ beliefs about personal responsibility and exacerbate stigmatizing attitudes.

Immersive Virtual Environment Platform

In this study, participants’ behavior toward a target patient was examined in an immersive
virtual environment (IVE). In IVEs, users are immersed in a computer-generated three-
dimensional “world” that they can navigate in a natural way (e.g., by walking; Fig. 1). Use
of this technology eliminates the tradeoff between experimental control and realism
typically inherent in experimental research [36]. Therefore, unlike traditional research, in
IVESs one can maintain standardization of a target patient between participants while still
situating the encounter in a realistic clinical context [37,38]. By employing a virtual patient,
it also ensures that no real patient or individual suffers any negative effects of an
experimental manipulation. Thus, participants’ attitudes, behavior, and recommendations
toward a totally standardized, individual patient can be assessed without any of the
drawbacks associated with human patients or actors.

Previous research suggests that experiences in virtual environments are psychologically
compelling and that findings in the virtual clinical IVE are applicable to real-life situations
[37,39]. A small number of previous studies have used virtual patients to explore clinical
interactions [26,40,41]. Virtual patient simulations are also being developed for medical
student training. In this area, work has demonstrated that virtual patients generally elicit
reactions similar to standardized patients in training scenarios [42,43]. Furthermore,
behavior in these simulations has been shown to translate to behavior in real clinical
interactions [43,44].
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We hypothesized that participants who receive information about genetic causal
mechanisms of obesity would demonstrate lower rates of stigma-related attitudes than those
who receive no causal information and those who receive behavioral causal information. In
contrast, we did not anticipate a significant difference between participants who receive
information about personal behavior as a primary cause of obesity and those who receive no
causal information. As noted above, the literature suggests competing hypotheses related to
the impact of genetic causal information on health behavior recommendations. This
information could either reduce or increase the rate at which participants recommend
screening for health behaviors. We anticipated that behavioral causal information might
increase recommendation rates from control and from the genetic condition. These
hypotheses were explored using a medical student population. Although medical students
are not yet providers, they are an important group for study because they are in the process
learning how patients should be viewed and treated [45]. Thus, they are a likely target for
future intervention work.

This study was a controlled experiment in which medical students were randomly assigned
to one of three information conditions. Students read information positing that obesity is
primarily caused by genetic factors (the genetic condition), is primarily caused by behavioral
factors (the behavioral condition), or information about an unrelated medical topic (the
control condition). Data for this study were obtained from a larger experimental project.

Participants were 110 third and fourth year medical students recruited from the Washington,
DC and Baltimore, Maryland metropolitan areas. Recruitment efforts consisted primarily of
posting flyers, sending emails to medical student groups, and word-of-mouth. Thirty-nine
medical students were randomly assigned to the genetic condition, 35 to the behavioral
condition, and 36 to the control condition. Due to the use of IVE technology, exclusion
criteria included having a seizure or vestibular disorder, being highly prone to motion
sickness, and having poor, uncorrected hearing or vision. Participants were compensated for
their participation. This study was approved by the National Human Genome Research
Institute Institutional Review Board.

Participants were run through the study individually. All participants first gave their
informed consent to participate in the study. Students then received one of the three types of
information depending upon randomly assigned condition. The information was contained in
a short article, formatted to appear as if it had been photocopied from a scientific journal.
Genetic and behavioral condition articles contained scientific information collected from
actual review articles on the etiology of obesity. Passages from multiple published articles
were excerpted and combined so as to support the central premise of each experimental
article. For example, the genetic article included information about high heritability rates
associated with obesity, common and rare gene discovery, and the mechanisms through
which genetic factors are posited to influence body weight. The control article related to
chronic headache pain and was created in a fashion analogous to the other articles. Articles
were approximately equal in length and formatting was consistent across all three. Excerpts
are available in the Appendix. After reading their assigned article, students completed a
short questionnaire with items related to the information they had read.
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Students next engaged in an IVE-based interaction with a female virtual patient who was
obese (Fig. 2). Students wore a head-mounted display to interface with the virtual
environment. Their head and body movements were tracked to render the appropriate scene
in real time. The virtual world was rendered stereoscopically, and in three dimensions. The
virtual encounter with the patient was a primary care-type clinical encounter.
Communication and interactions were constrained so that each student would receive the
same type and amount of information from the patient.

Students “entered” the virtual clinic room by wearing the head-mounted display and were
given instructions to guide them though the interaction. Information from the virtual
patient’s health record was then displayed (Fig. 3). When students were finished reviewing
the patient information, they saw the patient for the first time.

A clinical interaction between the student and the patient took place in a turn-taking fashion.
The student introduced him or herself to the virtual patient. The patient then verbalized
information about her current health symptoms and concerns. Specifically, the patient
reported that she currently had a rash on her hand that she believed to be eczema, that she
was experiencing knee pain previously diagnosed as osteoarthritis, and that she had been
experiencing some intermittent shortness of breath. After the patient finished speaking, the
student had an opportunity to visually examine the patient (e.g., taking a closer look at the
eczema rash on her hand). The student responded verbally to the patient with whatever he or
she felt was appropriate, and the interaction was ended.

Following the virtual encounter, students completed a battery of computerized
questionnaires. A subset of the measures that were assessed (those related to bias and health
behavior promotion) is reported here. Each measure was assessed at a single time point.
Finally, students were weighed and measured for height, and fully debriefed.

Belief in Article Premise—After reading their assigned article, but before interacting
with the virtual patient, participants were asked to choose on a multiple choice question
what they thought was the article’s main message regarding the primary cause of obesity.
Response options included: genes, behavior, gene-behavior interaction, or none. This item
was scored as to whether a participant’s response matched or mis-matched the intended
article premise.

Causal Beliefs—All other self-report measures were assessed following interaction with
the virtual patient. Students’ self-reported beliefs about the extent to which genetic factors
cause body weight were measured. Participants were asked to indicate what percentage of
body weight (from 0-100%) they believed to be caused by genetic factors.

Perceptions of Patient’s Responsibility—The extent to which students believed the
patient was responsible for causing her body weight was assessed with a single item, “how
responsible is your patient for causing her weight?” Perceptions were measured on a seven-
point scale with endpoints “not at all responsible” and “entirely responsible”.

Health Behavior Recommendations—Students were provided with a list of 25
potential clinical recommendations related to routine health maintenance, adapted from Hebl
and Xu [46]. Three of these were directly related to health behavior: recommending a
“consultation about diet”, a “consultation about exercise”, and a “dietary intake evaluation”.
One item was indirectly related to health behavior: recommending a “consultation about
weight loss”. Students indicated whether or not they would recommend each item for the
patient at this time.
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Negative Stereotyping—Students’ attitudes about the patient were measured using a
negative stereotype scale based on the Obese Persons Trait Survey [47] (Cronbach’s alpha in
this study=0.87). The scale consists of ten negative traits (e.g., laziness). Students were
asked to indicate on a seven-point scale, from “strongly agree” to “strongly disagree”, the
extent to which each trait described the patient.

Patient’s Anticipated Adherence—Students’ perceptions of the patient’s likelihood to
adhere to their advice were assessed with a single item [46], “this patient would follow my
advice.” Responses were indicated on a 7-point scale with endpoints “not at all” and
“extremely”.

Demographics—Students’ weight and height were measured directly using a scale and
tape measure. Body mass index (kg/m?2) was calculated from these measurements.
Demographic variables such as gender, age, race and ethnicity, year in medical school, and
family history of obesity were collected via self-report questionnaire.

Statistical Analysis

Results

Analyses were performed using SPSS version 17.0 (SPSS Inc., Chicago IL). Descriptive
analyses of all variables were performed. Dummy-coded variables were created to represent
the three experimental conditions. Each dummy-coded variable represents a partial effect,
and thus the presence of both dummy-coded variables in an analysis is necessary in analyses
to reflect all three conditions [48]. Comparisons between the control condition and each of
the other conditions, and between the genetic condition and each of the other conditions
were performed by entering dummy-coded variables into an ANCOVA. Participants’ sex,
body mass index, and the belief in article premise measure were entered into the ANCOVAS
as covariates.

Demographics

Student demographics are reported in Table 1. None of the demographic factors varied
significantly by condition.

Belief in Article Premise

Of the participants in the genetic condition, 12 (30.8%) provided a “mis-match” response to
the belief in article premise item, indicating that they did not accept or understand the main
point of the article. Seven participants in the behavioral condition (20%) provided a mis-
match response. For all mis-matches, participants reported that the article posited that
weight is due to an interaction between genes and behavior. Participants who read the
control article were all coded as a match because the control article contained no obesity-
related information. Although some participants indicated beliefs that did not wholly agree
with the intended article premise, they may have nonetheless been affected by exposure to
the information. Therefore, this measure was included as a covariate in analyses.

Causal Beliefs

Relative to students in the control condition (M=20.88%, SD=2.1%), students in the genetic
condition indicated that genetics was responsible for causing a significantly higher
percentage of body weight (M=42.87%, SD=2.0%), F(1,105)=54.06, p<0.0001. In contrast,
relative to the control condition, participants in the behavioral condition attributed a
significantly lower percentage of body weight to genetics (M=5.64%, SD=2.1%),
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F(1,105)=23.17, p<0.0001. The difference between the genetic and behavioral conditions
was also significant, F(1,105)=166.74, p<0.0001.

Perceptions of the Patient’s Responsibility

Compared to the control condition, participants in the genetic condition held the patient
significantly less responsible for causing her weight, F(1,105)=4.14 p= 0.044 (see Table 2).
Participants in the control condition were not significantly different from those in the
behavioral condition in their perception of the patient’s responsibility for her weight,
F(1,105)=3.35, p=0.070. However, the genetic and behavioral conditions were significantly
different from one another, F(1,105)=16.02, p<0.0001.

Health Behavior Recommendations

Rates of health behavior recommendation were high overall. However, compared to those in
the control condition, participants in the genetic condition recommended weight loss
consultation, exercise consultation, and diet consultation significantly less frequently,
F(1,105)=8.28, p=0.005; F(1,105)=7.01, p=0.009; F(1,105)=5.43, p=0.022, respectively
(see Table 2). Rates of recommending dietary intake evaluation did not differ between the
control condition and the genetic condition, F(1,105)=1.31, p=0.26. In comparing the
control condition and the behavioral condition, there were no differences in rates of
recommendations for any of the four items, F(1,105)=0.058, p=0.81; F(1,105)=1.54, p=
0.22; F(1,105)=1.37, p=0.25; F(1,105)=0.49, p=0.49 for weight loss consultation, exercise
consultation, diet consultation, and dietary intake evaluation respectively. Participants
recommended weight loss consultation significantly more frequently in the behavioral than
the genetic condition, F(1,105)=7.49, p=0.007. Rates of recommending exercise
consultation, nutrition consultation, and dietary intake evaluation did not significantly differ
between the genetic and behavioral conditions; F(1,105)=2.14, p=0.15; F(1,105)=1.46,
p=0.23; F(1,105)=3.65, p=0.059.

Stigma-Related Variables

Relative to participants in the control condition, there was significantly less stereotyping of
the patient among participants in the genetic condition, F(1,105)=5.00, p=0.028; however,
participants in the genetic condition did not expect the patient to be significantly more
adherent, F(1,105)=3.18, p=0.077. Comparisons between the control and behavioral
conditions revealed no difference in levels of negative stereotyping, F(1,105)=1.27, p=0.26,
nor in anticipated adherence, F(1,105)=0.34 p=0.56. Comparisons between the genetic and
control conditions also revealed no difference in levels of negative stereotyping,
F(1,105)=1.33, p=0.25, or anticipated adherence, F(1,105)=1.55, p=0.22.

Discussion

We found that information highlighting genetic contributions to obesity may be a double-
edged sword when it comes to medical student attitudes and behavior. Although exposure to
genetic causal information in comparison to control led to some reduction in social stigma-
related attitudes among medical students, it also reduced health behavior screening
recommendations.

Reduction in recommendation rates for health behavior assessments related to diet and
exercise may be a concerning, unintended consequence of focusing on genetics as a primary
cause of obesity. Information positing that obesity and body weight are primarily caused by
genetic factors led to less frequent recommendation of dietary consultation, exercise
consultation, and weight loss consultation to the obese patient. Though not significant,
means for dietary intake evaluation recommendations also demonstrated a similar pattern.
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Thus, obesity genetics information could give clinicians an additional reason to avoid a task
that is often viewed as aversive or futile [14-17].

Lifestyle behaviors have wide-ranging consequences for individuals’ health beyond their
relationship to body weight. It is therefore particularly important that these behaviors be
addressed by providers whether or not they produce successful or maintained weight loss. It
may therefore be beneficial to include information about the multi-factorial causal nature of
obesity and the nondeterministic nature of genes when conveying obesity genetics
information to medical students and providers. This area is ripe for further research.

Information advancing personal behavior explanations for obesity did not change rates of
health behavior recommendations from control. Though this information was expected to
increase these recommendations, recommendation rates were already near or at ceiling
among the control condition. In contrast to patterns described in previous literature [10-13],
participants in the current study made recommendations related to health behavior and
weight loss at very high rates. This could be due to the fact that medical students are
sensitive to evaluation or because they knew they would not actually have to deliver health
behavior counseling. In either case, the high rate of behavior-related recommendations
overall makes the reduction in recommendations among the genetic group all the more
striking.

Information positing that obesity is primarily genetic reduced negative stereotyping
compared with the control condition. Though it did not significantly increase perceptions
that the patient would be adherent to recommendations, the means were in the anticipated
direction and the effect approached significance. For this question, participants were asked
to imagine having a continuing relationship with the patient; this may have been difficult for
participants to do with a virtual patient. Information that attributes obesity and body weight
primarily to personal behavior did not lead to differences in stigmatizing attitudes from the
other conditions. It may therefore be the case that because messages about personal behavior
are ubiquitous in modern culture, they are less carefully considered and thus have less
impact.

Obesity genetics information may have some ability to attenuate weight stigma among
medical students, although the effects are small in magnitude. The genetic information we
provided may have been too weak a manipulation as demonstrated by the large number of
participants who did not endorse the intended article premise. In considering interventions to
reduce stigma among medical students, a stronger, more detailed presentation of these
concepts or a multi-method approach may be necessary to result in meaningful bias
reduction.

In addition, providers naturally encounter messages about the etiology of weight in both
scientific and public settings. Based on the results of this study, encountering messages
advancing personal behavior as a primary cause for obesity may not increase stigmatizing
attitudes. Furthermore, encountering information advancing genetic causes could have the
positive “side effect” of reducing stigma among medical students and health care providers.

The current study has several limitations. Although we opted to focus on medical students as
they are a likely intervention target, they are not yet providers and lack clinical experience.
Thus, findings may be less generalizable to practicing physicians. In addition, the arguments
for genetic or personal behavior causes of obesity presented to students focused on a single
cause and did not represent the multi-factorial, interactive nature of obesity etiology. Future
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research should investigate the impact of information that more fully characterizes complex
causal mechanisms related to obesity.

In this study, we opted to keep the clinical interaction simple. Therefore, it lacked a true
physical examination or interview. In the future, making the flow of the interaction more
similar to reality may increase external validity. In addition, we did not assess the extent to
which the participant perceived the patient to be obese. Although perceptions of the patient’s
size may have affected participant attitudes, such perceptions are unlikely to differ by
condition. If anything, our results may have been stronger if we checked for and eliminated
participants who did not perceive the patient as obese. Finally, this study was limited by its
sample size. The study was powered to detect medium-sized effects, and some of the
hypothesized relationships may have thus failed to reach the significance criterion.

It is anticipated that scientific findings elucidating genetic mechanisms for obesity will play
an important role in prevention and treatment. The current study demonstrates that
dissemination of information about genetic causal mechanisms may be able to play a role in
reducing provider bias against obese patients. Our findings also suggest, however, that the
impact of genetic causal information may not be uniformly positive. It is concerning that
provision of this information led to reduction in health behavior screening
recommendations. This points to a potential need for communication about genetics of
obesity to discuss the multi-factorial and non-deterministic nature of genetic risk. More
research on this process is clearly warranted. In addition, research is needed to determine the
impact of genetic causal information on patients in weight-related clinical interactions.
Timely attention to these issues will ensure that the public reaps the benefits of genetic
discovery and genomic medicine without suffering any preventable negative by-products of
dissemination.
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Excerpted conclusion from genetic article—material adapted from [49] and

[50]

Common forms of obesity may be viewed as disorders with genetic underpinnings that occur
most readily among individuals who are predisposed to energy conservation both in terms of
metabolic processes and in terms of behavioral phenotypes. Help will come with
identification of the genes that predispose to obesity, and a fuller understanding of their
function.

Excerpted conclusion from behavioral article —additional material adapted

from [51]

Common forms of obesity may be viewed as disorders with possible small genetic influence
that occur most readily among individuals who are prone to energy-conserving behaviors
consisting of preferential seeking of energy-dense foods and sedentary activities. Current
trends in weight-for-height measurements indicate that a major cause of the obesity problem
lies in dietary and physical activity patterns.

Excerpted conclusion from control article—material adapted from [52] and

[53]

Chronic daily headache is a relatively common condition associated with significant burden
of suffering, but we are only just beginning to understand the pathophysiological
mechanisms underlying the chronification of primary headaches. As a result, the
management of the most common forms of chronic daily headache is currently nonspecific,
non evidence-based, and largely unsatisfactory. Some complementary and alternative
treatments do offer hope for chronic headache treatment however, it is quite difficult to
differentiate hype from hope or hazard in such treatment.
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Fig. 1.
Ilustration of IVE set-up. a Head-mounted display; b tracking cameras; c) tracking and
rendering computers
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Fig. 2.
View of the virtual clinic room with the patient
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Patient Information

Name: Taylor, Jennifer C. DOB: 12/21/66
Gender: F Age: 41
Vitals
Height: 5ft, 6in Temp: 98.4
Weight: 247 Ibs. BP: 120/70
BMI: 39.9 Pulse: 72

Current Medications: None

Comments: Patient is coming in for an annual exam

Fig. 3.
Electronic health record information for the patient
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Participant characteristics by condition, means and standard deviations or frequency and percentage

Genetic condition (N=39)

Behavioral condition (N=35)

Control condition (N=36)

Characteristic Total (N=110)
Age, years mean (SD) 26.22 (2.54)
BMI, kg/m? mean (SD) 23.92 (2.54)
Female gender 56 (50.1%)
Whited 62 (56.4%)
Asian 24 (21.8%)
Black/African American 24 (21.8%)
Hispanic/Latino 4 (3.6%)

Third year medical student 54 (49.1%)
Overweight or obese BMI 38 (34.5%)
Family history of obesity 40 (36.4%)

26.54 (3.24)
23.70 (3.24)
18 (46.2%)
24 (61.5%)
7 (17.9%)
6 (15.4%)
3(7.7%)
17 (43.6%)
12 (30.8%)
13 (33.3%)

26.11 (2.34)
24,59 (4.33)
17 (48.6%)
17 (48.6%)
6 (17.1%)
10 (28.6%)
0 (0%)
19 (54.3%)
14 (40%)
14 (40%)

25.97 (1.78)
23.52 (3.35)
21 (58.3%)
21 (58.3%)

11 (30.6%)
8 (22.2%)
1(2.8%)
18 (50%)
12 (33.3%)
13 (36.1%)

Numbers represent frequencies and percentages unless otherwise noted

a, . -
Racial percentages add up to >100% because participants were allowed to select more than one race category
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Attitudes and beliefs about patient and visual behavior (covariate-adjusted means? and standard error), and
health behavior recommendations by condition (frequencies and percentages)

Genetic condition (N=39)

Behavioral condition (N=35)

Control condition (N=36)

p values genetic vs.
control/behavioral
vs. control/genetic
vs. behavioral

Attitudes and beliefs
Responsibility
Negative stereotypes
Anticipated adherence
Recommendations
Weight loss consultation
Exercise consultation
Diet consultation

Dietary intake evaluation

4.43(0.17)
355 (0.12)
462 (0.17)

34 (87.2%)
34 (87.2%)
33 (84.6%)
31 (79.5%)

5.39 (0.17)
3.75 (0.13)
4.32 (0.18)

35 (100%)
33 (94.3%)
32 (91.4%)
33 (92.3%)

4.94(0.17)
3.96 (0.13)
417 (0.18)

36 (100%)
36 (100%)
35 (97.2%)
32 (88.9%)

0.044/0.070/<0.0001
0.028/0.26/0.25
0.077/0.56/0.22

0.005/0.81/0.007
0.009/0.22/0.15
0.022/0.25/0.23
0.26/0.49/0.059

a N . S .
Covariates include sex, body mass index, and belief in article premise

Ann Behav Med. Author manuscript; available in PMC 2012 June 1.



