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Abstract

Background: Developments in genomics may improve patient consultations about weight 

management; however, optimal approaches for these communications are unstudied.

Purpose: We assessed the influence of receiving generic, genomic information and of 

physician communication approach on overweight females in simulated clinical weight counseling 

interactions.

Methods: 200 participants were randomized to receive information about genomic or behavioral 

underpinnings of body weight from a virtual reality-based physician who used either a supportive 

or directive communication approach. Participants completed post-test self-report questionnaires.

Results: Genomic explanations for body weight led patients to perceive less blame,[F 
(1,196)=47.68, p<.0001] and weight stigma, [F(1,196)=5.75, p=.017] in the consultation. They 

did not lead to negative outcomes in physician-patient interaction or affect health behavior-related 

attitudes and beliefs. Physician’s supportive or directive communication approach did not affect 

outcomes.

Conclusions: Integrating genomic concepts into health care has potential to positively influence 

the patient-provider relationship while addressing longstanding challenges in weight management.

Trial registry: clinicaltrials.gov NCT01443910
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Introduction

Rapid scientific advances have led medical professionals and researchers to envision a 

future practice built upon routine integration of genomics into the clinical encounter to 
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guide care and prevention decisions (1, 2). Although most genomic tools are not ready for 

clinical implementation (1, 3), physicians have expressed interest in using genomic testing 

to predict and prevent disease (4). Obesity is a context in which genomic medicine could 

make substantial contributions to patient health, should the requisite discoveries be made 

(5, 6). Obesity was recently classified as a disease by the American Medical Association, 

and weight screening and counseling are recommended by the US Preventative Services 

Taskforce for inclusion in routine primary care practice. Yet, obesity management is an area 

with substantial challenges. There are limited evidence-based treatment options to support 

long-lasting weight loss (7–9), and a great deal of uncertainty on the part of physicians 

about how to communicate about weight with patients (10, 11). Weight-related counseling 

has been cited as a strain on the physician-patient relationship. In particular, patients have 

reported feeling blamed by providers because of their weight (12, 13). This is concerning as 

poor physician-patient relationships can lead to diminished care (14, 15).

Physicians also face uncertainty about how to communicate about genomics with patients 

(4, 16). Concerns are based, in part, on unanswered questions about potential patient 

sensitivities and reactions to genomic information (17, 18). This is likely to be true not 

only of personalized genomic test results, but also of generic information highlighting the 

influence of genomics on weight and weight change more broadly. Overweight individuals 

frequently find general discussions of genomics and weight self-relevant (19, 20). This is 

an important point because consideration of genomic factors in obesity in a general sense 

may arise sooner or more frequently than consideration of personalized test results as 

scientific advancement begins to allow us to use information about links between genomics 

and body weight to prevent and address weight gain. General information about genomic 

influences on weight and obesity is increasingly available through channels like the media 

(19, 21). Furthermore, within clinical interactions, notions of genomic predisposition to 

obesity are sometimes suggested or implied based, for example, on clinical family health 

history discussions.

Although yet to be tested, the provision of genomic information, even when not 

personalized, could potentially reduce overweight patients’ perceptions that their physicians 

blame them for their weight. Indeed, receipt of personalized genomic risk feedback with 

regard to weight has been found to reduce self-blame (20, 22). Theoretical models suggest 

that a reduction in perceptions of being blamed by the doctor could, in turn, lessen the 

degree to which patients report weight-based stigmatization and negative interpersonal 

treatment by providers (23, 24). This could be of great benefit as overweight patients 

frequently report the perception that physicians stigmatize them based on their weight, and 

this can lead to poorer patient-provider relationships (25, 26).

On the other hand, provision of genomic information could backfire, harming physician-

patient relationships or reducing preventive health behavior among patients (3, 27, 28). 

Potential harm to the relationship hinges on the notion that communication about genomic 

underpinnings of weight could suggest that patients are biologically ‘defective’ or flawed 

(29, 30). This interpretation of genomic information could increase patients’ perceptions of 

stigma due to their biological or genetic makeup. This is conceptually distinct from weight 

stigma, but could likewise have detrimental effects on the encounter and the relationship. 
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In addition, concerns have been raised that this information could undermine patients’ 

confidence in their ability to control their weight, or suggest that behavioral approaches to 

weight management are ineffective or less effective than biological ones (e.g., medication). 

This could be particularly detrimental for individuals who are motivated to and/or have 

tried to achieve a healthy weight but have struggled with the weight management or 

maintenance process. The need to tread lightly in clinical communication of genomic risk 

predictions to avoid such outcomes could place additional demands on providers in an 

already overstretched visit.

Influence of Physician Communication Approach

At present, we do not know whether integration of information about genomic 

underpinnings of weight will help or hinder primary care efforts to make weight 

management more effective. It is therefore crucial to investigate how variables in the 

clinical context can change or optimize the effect of genomic information provision. Such 

findings could guide us as to what kind of communication approach may best convey this 

information.

Supportive, partnership-oriented communication approaches (processes aimed at reaching 

shared understanding of medical problems and supporting patients psychologically and 

emotionally) have shown the capacity to lead to more positive relationships between 

patient and clinician and improvements in some health and clinical outcomes (31). A 

more directive, paternalistic communication approach (i.e., use of business-like language 

directing the patient to act on treatment goals in a more authoritarian manner (32)) may 

also be effective in promoting healthy behavior change (33). The relationship between 

communication approaches and patient outcomes can be complex, and depend upon patient 

preferences, provider and patient characteristics, and the disease context (34).

In this case, genomic information could be demotivating or motivating with respect to health 

behavior depending upon how it is interpreted by a patient. Use of a supportive approach 

may tip that balance such that genomic information is interpreted in a more motivating 

manner. For example, a supportive approach involves the direct offer of support and may 

therefore bolster patients’ self-efficacy (35) and increase patients’ perception that they have 

the resources to manage their weight. Similarly, genomic information could be interpreted 

in ways that benefit or damage the patient-physician relationship. Patients’ perceptions 

of weight stigmatization hinge on feelings that they are blamed for their condition and 

perceived as inferior. Because supportive communication revolves around demonstrating 

value and respect for patients, this approach could make patients more likely to interpret 

physician-provided genomic information in a de-stigmatizing light, and less likely to feel 

labeled by it. In this way, supportive, partnership-oriented versus more directive approaches 

may hold differing promise for mitigating potential negative effects or enhancing potential 

positive effects of discussing genomic information in these encounters (36, 37).

Hypotheses

To bring data to these questions, we conducted a randomized experiment assessing the 

influence of integrating generic genomic versus behavioral information into simulated, lab-
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based weight counseling interactions with overweight, female patients, while additionally 

testing the influence of physician communication approach (i.e., supportive or directive) on 

these processes. We hypothesized that overall, receipt of information about genomic factors 

in weight would be associated with both positive and negative interpersonal outcomes 

including reduced feelings of blame from the physician and reduced perceptions of weight 

stigmatization, but also increased participant perceptions that they were being labeled 

as biologically flawed. With respect to health-promoting attitudes and beliefs, although 

the literature is mixed, we hypothesized that, overall, genomic information would not 

be demotivating to participants. We expected physician communication approach would 

moderate these relationships. Although somewhat speculative, in terms of interpersonal 

outcomes, we hypothesized that a supportive communication approach would be associated 

with less perceived weight stigma and labeling among those who received genomic 

information. We further hypothesized that receiving genomic information via a supportive 

approach would be associated with higher levels of health-promoting attitudes and beliefs.

Method

The current study was a randomized experiment (NCT01443910). Overweight women 

received information related to the causes and management of overweight that focused on 

either genomics or personal behavior. This occurred in a simulated clinical encounter with a 

virtual reality-based primary care physician. The virtual physician used either a supportive 

or a directive approach to communicate this information. We employed a virtual reality-

based simulation as opposed to using hypothetical vignettes or other traditional simulation 

approaches. Virtual reality allows for complete standardization between conditions even 

while the encounter is situated in a visually realistic clinical setting (38). Previous research 

has shown that experiences in virtual environments can be very compelling (39) and can 

elicit natural responses to interpersonal and clinical situations like the ones employed here 

(40–42).

Study Sample

Participants were recruited from the Washington, DC metropolitan area in 2012 through 

flyer and internet postings and word-of-mouth. The final sample for analysis was 200 

women with a response rate of 75% (See Figure 1). We recruited women because females 

experience weight stigma more severely than men (43) and are more frequently the focus 

of research that describes negative experiences of overweight patients in health care settings 

(44).

Using a 2 (genomic vs. behavioral information) X 2 (supportive vs. directive communication 

approach) design, fifty women were randomly assigned via random number generator 

to each of the four resulting conditions as they arrived in the lab. These included: 

receiving genomic information via supportive communication approach, receiving genomic 

information via directive communication, receiving behavioral information via supportive 

communication and receiving behavioral information via directive communication. Inclusion 

criteria included: being between 20 and 50 years old, having a self-reported body mass index 

of greater than or equal to 25 kg/m2, self-perception of being overweight, dissatisfaction 
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with current weight status, and belief that they should lose weight. Individuals were 

ineligible if they had a history of eating disorder, were enrolled in a weight loss research 

trial, were health care providers or providers-in-training, or had received information about 

the purpose of the study from a previous participant. Exclusion criteria due to use of the 

virtual reality equipment included: having a vestibular or seizure disorder, a high propensity 

for motion sickness, known pregnancy, and/or uncorrected low vision or hearing. This study 

was approved by the Institutional Review Board of the National Human Genome Research 

Institute. Participants were compensated $75 by mailed check at the conclusion of the study.

Procedure

Individuals deemed eligible to participate were directed to a password-protected website 

to indicate their consent and complete the pre-test questionnaire. Participants were then 

scheduled to visit the lab for the in-person portion of the study. The study was described as 

an investigation into how patients feel about the techniques doctors use to talk about weight.

At the lab visit, participants were randomized to condition. One of three research assistants 

on the team guided participants through the study procedures and virtual interaction using 

a structured script. Participants took part in an interaction with a virtual physician in 

immersive virtual reality (Figure 2). They wore a head-mounted display that engulfed the 

field of view and presented 3D, stereoscopic visual stimuli that made up the virtual clinic 

room and its contents. They controlled their movement naturally within the virtual clinic 

room using physical body movement (e.g., turning their head, leaning forward). Participants 

were asked to put themselves into the shoes of the patient and respond to questions as if they 

were in a real doctor’s visit. Participants were informed that they could not ask the virtual 

physician questions.

Participants were given an opportunity to look around in and acquaint themselves with 

the virtual doctor’s office. The research assistant answered any final questions and then 

triggered the beginning of the interaction with the virtual physician. The interaction 

consisted of a verbal discussion focusing on body weight and weight management within 

a primary care framework. The virtual physician presented weight counseling information 

consistent with condition (genomic or behavioral), he also asked the participant several 

contextually-appropriate questions during the course of the interaction (e.g., “what strategies 

have you tried to manage your weight?”). Participants verbally responded to these questions, 

and the research assistant triggered the virtual physician to acknowledge responses. In this 

way, the participant had a structured conversation with the virtual physician. The physician’s 

side of the conversation was controlled by the research assistant in that the research assistant 

triggered the physician’s speech. However, the content of that speech was consistent for 

all participants within each study condition. The physician was portrayed as a white male. 

This choice was made based on pilot testing in an attempt to strengthen the impact of the 

directive approach. The virtual reality system was created using the Vizard (Worldviz LLC, 

Santa Barbara, CA) software platform, and based on virtual reality-based clinical encounters 

developed for previous research projects (38).

The information provided by the virtual physician focused on either genomic factors or 

personal behavior as a primary causal factor in body weight and obesity. This information 
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was communicated using either a supportive, partnership-oriented communication approach 

or a directive, information-oriented approach (34, 37). Details can be found in Table 

1. Messages were developed based on recommended weight counseling approaches and 

in partnership with physician-consultants. After the virtual clinic interaction, participants 

completed a computerized post-test questionnaire. All post-test assessments were contained 

within this questionnaire. Finally, participants were debriefed and reminded of the generic 

nature of the information they were given by the virtual physician.

Measures

Perceived Blame—Participants’ perceptions that the physician blamed them for their 

weight were measured at post-test using a 3-item scale (e.g., “this doctor believes that my 

weight problem is my fault”; Cronbach’s alpha = 0.90). Items were assessed on a 1-7 scale 

(strongly disagree to strongly agree).

Perceived Physician Weight Stigmatization and Labeling—Participants’ 

perceptions that the physician stigmatized them due to their weight were measured using 

a 3-item scale (e.g., “this doctor thinks less of me because of my weight”; Cronbach’s alpha 

=0.76). Items were assessed on a 1-7 scale (strongly disagree to strongly agree).

Participants’ perceptions that the physician negatively labeled them based on the causes of 

their overweight were measured using seven items developed based on a measure by Esplen 

and colleagues (45). This scale assessed reactions to “the information the doctor gave me” 

so that it could be administered to participants in all conditions (e.g., “the information the 

doctor gave me made me feel labeled”; Cronbach’s alpha = 0.90). Items were assessed on a 

1-7 scale (strongly disagree to strongly agree).

Health Behavior-Relevant Beliefs and Attitudes—Patient confidence in their ability 

to lose weight was measured at pre- and post-test with the following item: “how confident 

are you that you can lose weight?” Participants’ perceptions of the effectiveness of eight 

weight management strategies (e.g., medication, dieting) were assessed individually using a 

scale developed by Ogden and Flanagan (46). These were assessed on a 1-5 scale (not at all 

effective to very effective).

Statistical Analysis

We conducted a factor analysis with an oblique rotation to assess factor loadings for 

items assessing perceived effectiveness of weight management strategies. We created 

scales based on the three factors that emerged: biological strategies (medication, surgery; 

Cronbach’s alpha = 0.63), behavioral strategies (dieting, exercise; Cronbach’s alpha = 

0.61), and interpersonal strategies (counseling, support group, consultation with a physician; 

Cronbach’s alpha = 0.72). One item (policy change) was dropped because it did not load on 

any factor. We assessed the effect of the manipulation on each outcome independently using 

analysis of variance. We conducted a repeated measures analysis of variance for patient 

confidence as this variable was assessed at both pre-test and post-test.
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Results

Demographics

Demographics did not vary by condition (Table 2). Of the 200 women who completed 

the experiment, 70.5% met BMI criteria for being overweight but not obese; 29.5% met 

criteria for obesity. Participants were 35.1 years old on average (SD=9.6). 56.5% were 

college graduates. 54.5% self-identified as Black/African American, 29.5% as white, 4.0% 

as Hispanic/Latino, 4.5% as Asian, and 7.5% as “other”. Demographics of women who 

completed the pre-test questionnaire, but did not complete the study did not differ from those 

who did complete the study (data not shown).

Perceived Blame

There was a main effect for both information type [F (1,196)=47.68, p<.0001] and 

communication approach [F(1,196)=27.25, p<.0001] on the extent to which participants 

felt that the doctor blamed them for their weight (see Table 3 for means). Participants who 

received information about genomics, and those who met with a doctor using a supportive 

approach perceived less blame. The interaction was not significant.

Perceived Physician Weight Stigmatization and Labeling

There was a main effect of information type and a main effect of communication approach 

on participants’ perceptions that they had been stigmatized by the doctor based on weight. 

Participants who received genomic information [F(1,196)=5.75, p=.017], and those who 

met with a supportive doctor [F(1,196)=11.49, p=.0008], perceived that the doctor was less 

stigmatizing. The interaction was not significant.

There was a main effect of communication approach on participants’ perceptions that they 

were labeled due to the information that the doctor gave them, F(1,196)=4.32, p=.039. 

Participants who met with a doctor who used a directive approach had increased perceptions 

of labeling. There was no main effect of information type and no interaction.

Health Behavior-Relevant Attitudes and Beliefs

Repeated measures analysis of variance revealed a significant effect of time on participant 

confidence for weight management following the encounter, F(1,195)=266.52, p<.0001. 

Confidence at post-test was significantly increased over baseline by an average of 1.29 scale 

points. There were no significant effects of condition.

There were no significant main effects or interactions predicting participants’ effectiveness 

ratings for any of the three types of weight management strategies (biological, lifestyle, or 

interpersonal). The main effect of information type on lifestyle strategies approached, but 

did not reach significance, F(1,196)=3.19, p=.076, such that lifestyle efficacy beliefs tended 

to be lower among those who received genomic rather than behavioral information.
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Discussion

Genomic medicine could pave the way for significant advances in preventive health care 

related to common conditions like obesity. However, questions remain about the potential 

influence of genomic information on patients, and what will be required of physicians for 

effective communication. The current study brought data to these questions in the context of 

weight management, a clinical area that is both pressing and challenging. Current findings 

suggest reason for optimism. Communicating about generic genomic explanations for body 

weight led patients to perceive less blame and weight stigma in the clinical consultation. 

Importantly, this occurred with little evidence of negative effects in terms of physician-

patient interaction and the attitudes and beliefs that underlie healthy patient behavior.

Surveys of physicians and other health care providers have demonstrated that clinicians 

can stereotype and hold biases against their overweight patients (47–49). This situation 

can not only sour the therapeutic relationship, but has also been connected with poorer 

patient outcomes through delay or avoidance of care (50). Psychological theories have 

suggested a connection between blaming an individual for causing her medical condition 

and stigmatization (23, 24). The current findings are the first empirical evidence supporting 

the potential for genomic information provision to reduce perceived blame and the extent 

to which patients feel stigmatized by physicians based on their weight. Although the effects 

of genomic information provision on perceived stigma were relatively modest, the effects 

on perceived blame were quite strong. There may be other benefits of this robust reduction 

in perceived blame for the patient-provider relationship that went unexplored in the current 

study. In all, future communications integrating genomic messages appear to have the added 

benefit of improving relationships between physicians and their overweight patients.

The capacity for genomic information communication to bolster the therapeutic relationship 

is important. However, these benefits would not be sufficient to counter concerns and 

warnings raised in the literature about potential negative effects of discussing genomics 

in the context of obesity. Communicating that one might be genetically predisposed to 

be obese could be stigmatizing in its own right, possibly undercutting benefits ascribed 

to blame reduction. Genomic information can be perceived to label patients as flawed or 

‘defective’. A similar phenomenon has been demonstrated in the realm of mental illness 

(29, 30), however, this had never been tested in the context of obesity. The current analysis 

demonstrated no support for this concern. Perceived labeling and stigmatization due to the 

information provided by the physician was not heightened when genomic predisposition 

information was communicated.

Similarly, and contrary to concerns, communication of genomic information and the 

accompanying reduction in perceived blame was not beneficial for or detrimental to the 

attitudes and beliefs that underlie patients’ health-promoting behavior. There is a body 

of literature that has demonstrated positive, negative, and frequently no change in health 

behavior following provision of genomic information (51–53). Previous work has also 

linked higher levels of self-blame and perceived stigmatization to poorer health behavior 

and weight outcomes (20, 53, 54). However, the effect of physician-provided weight-related 

genomic information in a clinical context had not been investigated. It appears that, in this 
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context, the sizeable effects of genomic information provision on perceived blame were not 

sufficient to move the needle with respect to health behavior-related beliefs and attitudes. 

It may be that perceptions of blame stemming from an individual function differently from 

self-blame or from more global perceptions of stigma and discrimination.

The current study included overweight women who were dissatisfied with their current 

weight, and though currently overweight, most had attempted weight loss throughout their 

lifetime. These individuals, therefore, may have been particularly vulnerable to potential 

effects of genomic explanations in undercutting motivation. Rather, patients’ confidence 

in their ability to manage their weight was increased from pre-test regardless of the 

physician’s explanation. This supports previous findings which suggest that patients are not 

deterministic about genetics. Rather, they understand that genes influence health outcomes 

together and in interaction with the environment and individual behavior (19, 55, 56).

We had hypothesized that the effects of genomic information provision would vary 

depending upon the provider’s communication approach. The final piece of good news 

is that genomic information provision had the same positive interpersonal effects, 

and same lack of negative effects, regardless of the communication approach used. 

Good communication practices are always recommended (57), and in this case, a 

supportive approach led to independent benefits for patient perceptions of the physician-

patient relationship. However, this finding suggests that, at least in the current context, 

genomic predisposition may not be as sensitive a topic as sometimes feared. Therefore, 

accommodations in communication practices may not be necessary to convey this 

information to its biggest benefit.

Like all studies, the current study has both strengths and limitations. First, the encounter 

between the participant and the physician was a simulated interaction. Real-world 

encounters are more complex and variable, and thus the influence of the factors studied 

here may be less clear-cut. However, validation work has shown the appropriateness of 

using virtual reality to study social processes (40, 41), and by simulating the encounter we 

were able to identify causal relationships in an area that is otherwise difficult to interrogate. 

Unlike many other studies assessing the clinical influence of genomic information, the 

current sample had a large proportion of African-American participants and included 

individuals with a range of education levels. The study did, however, only include women 

who were dissatisfied with their weight. Providers are encouraged to counsel all patients 

with obesity about their weight (58). Future research should include a wider diversity of 

participants – men and women with variable beliefs about their need to lose weight. Finally, 

we created or adapted several measures used in the current study. In many cases, this study 

was the first to investigate these concepts and suitable measures did not exist. In future work, 

measures of these concepts should be further developed and psychometrically tested. The 

addition of direct measures of health behavior may have also improved the study. However, 

given the negligible effects found for the related, measured variables, it is unlikely that we 

would have observed changes in behavior.

As scientific knowledge about both the genomic underpinnings of obesity and the 

mechanisms through which genes influence weight continues to grow, links between 

Persky and Street Page 9

Ann Behav Med. Author manuscript; available in PMC 2022 July 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



genomics and body weight become increasingly relevant to health care. In addition, general 

notions of genomic predisposition to obesity can be implied through family health history 

discussions or conveyed through the media (19, 21). As such, the implications of the current 

study may have immediate relevance to clinical practice. In all, the discussion of genomic 

underpinnings of weight in the health care environment has great potential to positively 

influence the relationship between patients and providers, while also addressing challenges 

in clinical weight management.
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Figure 1: 
Study flow diagram
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Figure 2: 
Screenshot of the virtual physician used in this trial
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Table 1:

Information Provided and Communication Approach used by Virtual Doctor in Study Conditions

Information Type

Genomic

• Body weight has a sizeable heritable component
• Weight is controlled in part by genes interacting with and influencing one’s behavior and environment
• Individuals with a genomic predisposition for obesity may be at a higher risk for lifelong obesity and 
may need to work harder than other people to maintain a healthy weight
• Importance of diet and physical activity for weight management
• Importance of realistic weight loss goals

Behavioral

• Body weight has a sizeable personal behavior component and is largely under personal control
• Weight is controlled by energy in versus energy out, but this balance can be complicated
• Individuals who are already overweight may be at higher risk for lifelong obesity, and may need to 
work harder than other people to maintain a healthy weight
• Importance of diet and physical activity for weight management
• Importance of realistic weight loss goals

Communication 
Approach

Supportive

• Nonverbal behavior: positive facial expressions
• Paralinguistic behavior: vocal emphasis on supportive message elements
• Non-substantive verbal responses: more supportive in nature (e.g., “I know this topic can be a little 
sensitive”; “I’ll be here to help you work through any issues or setbacks you have”)

Directive

• Nonverbal behavior: neutral facial expressions
• Paralinguistic behavior: vocal emphasis on directive message elements
• Non-substantive verbal responses: more directive in nature (e.g., “I know this topic isn’t fun to talk 
about”; “It’s important that you work through any setbacks that you have”)
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Table 2:

Participant demographics by condition.

Information: Genomic Information: Behavioral Significance 

test
a

Communication: 
Supportive

Communication: 
Directive

Communication: 
Supportive

Communication: 
Directive

Body mass 
index (kg/m2)

34.38 (6.68) 33.59 (6.22) 33.89 (8.09) 35.42 (7.94) p=.61

Age (years) 34.0 (9.4) 35.9 (9.0) 34.2 (8.2) 36.1 (11.6) p=.58

Race: white 26% 32% 30% 30% p=.93

Race: Black 54% 54% 54% 56%

Race: % other 20% 14% 16% 14%

College 
graduate

56% 64% 60% 46% p =.30

a:
significance tests were F-tests for continuous variables and chi square tests for categorical ones
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