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Abstract

Objectives: Genetic counselors (GCs) can frame information in either general terms (i.e., 

population risks) or individual terms (i.e., tailoring to specific client characteristics). We 

investigated whether informational framing might reflect GCs’ implicit racial bias.

Methods: We analyzed previously videotaped genetic counseling sessions with white and 

minority (Black and Latino) simulated clients (SCs) and modeled the relationship between sixty 

GCs’ implicit racial bias, as measured by the Implicit Association Test (IAT), and informational 

framing (general or individual) as characterized by the Roter Interaction Analysis System.

Results: Higher (more pro-white) IAT scores predicted less informational individuation for 

minority relative to white SCs. Similarly, higher IAT predicted fewer facilitation and activation 

statements to minority relative to white SCs. With higher IAT-scoring GCs, minority SCs disclosed 

less psychosocial and lifestyle information, and asked fewer medical questions (all p<0.05).

Conclusion: GCs’ racial implicit bias may be associated with less individualized communication 

style when counseling minority clients.

Practice Implications: Future research should address whether increasing informational 

individuation can ameliorate negative consequences of implicit bias and help providers reframe 

perceptions of minority patients in individual rather than categorical terms.
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1. Introduction

Here is what I sometimes suspect my face signifies to other Americans: an invisible person, 

barely distinguishable from a mass of faces that resemble it. A conspicuous person standing 

apart from the crowd and yet devoid of any individuality. [1]

The opening quote describes the experience of being seen as a member of a group rather 

than an individual – an experience that is uniquely alienating and may be a particularly 

harmful dynamic in patient-provider relationships. Racially discordant medical visit 

interactions have been associated with less patient-centered communication [1], less patient 

positive affect [1,2], less relationship-building [3], and lower patient satisfaction [2]. While 

studies suggest that a more patient-centered communication style matters more than racial or 

ethnic concordance for patient outcomes [4,5], implicit bias may explain racial differences in 

communication and interpersonal care during medical visits. Implicit bias is the unconscious 

evaluation of members of a group based on that group’s characteristics. In medical practice, 

it has been associated with poorer ratings of care [6–8] and less patient-centered 

communication [7,9] during medical visits.

Both racial discordance and implicit bias are relevant to the care of racially diverse clients 

seeking genetic counseling services. The genetic counseling profession has historically been 

and remains racially homogeneous, with 88% of GCs in the U.S. and Canada reporting their 

race as non-Hispanic white in the 2019 National Society of Genetic Counselors Professional 

Status Survey [10]. Minority clients are therefore likely to be racially discordant in 

interactions with GCs. Furthermore, most GCs, like others in the U.S. population, have pro-

white implicit bias [9], which has been associated with less client-centered communication 

in genetic counseling interactions with minority simulated clients [9].

Processes of individuation and categorization may explain how implicit bias affects key 

processes of genetic counseling communication and medical exchange more generally. 

Brewer [11] proposed that when people are perceived as being a member of an outgroup, 

they are more likely to form impressions using a category-based processing mode 

(categorization), in which the perceiver processes and encodes information about an 

individual as it relates to a stereotypical category to which that individual belongs. By 

contrast, one is more likely to form authentic impressions when using an individual-based 

processing mode (individuation), in which information unique to that individual is 

recognized as distinguishing him or her from other individuals.

Failure to recognize clients’ individual characteristics may prevent GCs from effectively 

partnering with clients and could explain the associations between clinician implicit bias and 

poorer interpersonal care observed in empirical studies [7,9]. Yet, Gaertner and colleagues 

found that inducing individuals to “re-categorize” themselves by creating a common identity 
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led to more positive evaluations of outgroup members [12]. GCs who are effective at 

eliciting and responding to clients’ individual characteristics may more effectively create a 

shared identity and partner around mutual goals.

We wondered whether processes of individuation and categorization may be evident in 

information exchange and relational dynamics during genetic counseling sessions. The 

objectives of the present study are 1) to investigate the relationship between implicit racial 

bias and informational framing of clinical information as individuated or generalized; 2) to 

explore correlates of implicit bias and patient-centeredness of GCs’ communication; and, 3) 

to explore effects of GCs’ implicit bias on simulated clients’ (SCs’) communication 

behavior. We hypothesized that higher pro-white bias would be associated with less 

individualized communication with minority SCs.

2. Methods

2.1. Procedure

2.1.1. The Genetic Counseling Video Project—This study is a secondary analysis 

of a subset of videotaped simulated genetic counseling sessions from a previous study of 

genetic counseling communication, the Genetic Counseling Video Project [13]. Briefly, in 

2003 and 2004, GCs practicing in the U.S. and Canada attending national meetings were 

recruited to participate in the study by consenting to a videotaped simulated counseling 

session. Six SCs were cross-trained to portray two client scenarios: (1) a pregnant woman of 

advanced maternal age seeking pre-amniocentesis counseling, and (2) a woman with a 

family history of breast and ovarian cancer seeking information about BRCA1 and BRCA2 

genetic testing. Female SCs included two non-Hispanic Caucasian, two African American, 

and two Hispanic Latino actors. In approximately 50% of the sessions, an ethnicity-matched 

male spouse accompanied the female SC. For all scenarios, the SC and spouse were scripted 

to have a high school education and working-class background with no special prior 

knowledge of genetics. All SCs were graduate students or acquaintances of graduate 

students at the Johns Hopkins School of Public Health. The SCs had no special training in 

genetics. SCs performed with a high degree of accuracy and consistency over time [14].

2.1.2. Implicit Association Test (IAT)—Implicit racial bias scores of study 

participants were collected in 2010 as part of a study by Schaa and colleagues [9] using the 

Project Implicit® Black:White Race Implicit Association Test (IAT). The current study uses 

these scores as an independent variable. The IAT has been widely used to measure implicit 

bias in other studies of health care professionals [7,15,16]. The IAT methodology is detailed 

elsewhere [17]. Briefly, the IAT score is based on an algorithm that calculates the mean 

standardized difference in response time to associate the target concept (black or white race) 

with an attribute (represented by a descriptive word with a positive or negative connotation). 

The scores range from +2 (indicating high implicit pro-white bias) to −2 (indicating high 

implicit pro-black bias), with zero indicating no relative implicit preference.

2.1.3. Roter Interaction Analysis System (RIAS)—The RIAS is a widely used 

coding system applied to communication in a variety of medical settings including genetic 
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counseling [13,18]. In this study, RIAS codes were applied to produce meaningful categories 

to analyze GC and SC communication.

2.1.3.1. Informational framing: Information framing was incorporated into the parent 

study coding as a genetic counseling-specific adaptation of RIAS coding. Coders were 

trained to distinguish medical and therapeutic information as generalized, referring to the 

broad patient population or as individualized, referring to the particular medical and family 

context of the patient. Examples of individualized information are “Based on your age and 

what you told me about your family history, the chance that you would have a baby with a 

chromosome problem in one in 103,” or “Amniocentesis can be done as late as 21 weeks 

and you are right now at 16 weeks, at the window where this is possible.” The more 

generalized framing of this information would be: “The chance for a baby to be born with 

any chromosome problem is one in 103” and “Amniocentesis can be done as late as 21 

weeks.” Additional examples are provided in Table 1. Practice examples and operational 

definitions illustrating of these differences were incorporated into the study coding manual. 

Coders demonstrated high inter-coder reliability overall (≥0.90) on a random sample of 20 

videotapes [11].

For the study outcome measure of informational individuation, the sum of GC talk that was 

RIAS-coded as individually-framed medical and therapeutic information was divided by the 

sum of generally-framed medical and therapeutic information.

2.1.3.2. Characterizing individuation of interpersonal dynamics: We used RIAS codes 

that have been previously applied to identify communication behaviors that reflect patient-

centeredness or provider-centeredness of the interaction [19–21]. For our outcome variables, 

we used the following patient-centered behaviors: SC asking psychosocial questions, SC 

giving psychosocial information, SC emotional talk, SC medical questions, GC asking 

psychosocial questions, GC giving psychosocial information, GC emotional responsiveness, 

and GC facilitation and patient activation. The category of GC facilitation and patient 

activation followed Guan and colleagues’ application of this concept to an observational 

study of genetic counseling sessions [22]. We also considered as outcome variables the 

following provider-centered behaviors: SC providing biomedical information, GC asking 

medical questions, GC procedural talk, and GC biomedical education and counseling.

2.2. Data Analyses

Data were analyzed using R Statistical Software, version 3.5.0 [23]. For all outcome 

variables, multiple linear regressions were performed with GC’s IAT score, dichotomized 

SC race (white or minority), and the interaction term between IAT score and dichotomized 

SC race as the main predictors. Additional covariates considered for the model were 

scenario (prenatal vs. cancer) and presence of spouse (absent or present). Effects of these 

covariates are presented as unstandardized coefficients. To explore clustering on the female 

SC, ICCs were calculated for each model. When the ICC exceeded 0.1, we compared a 

random effects model to the fixed effects model. However, there were no statistically 

significant differences between the models or the effects of the covariates. Therefore, we 

present the fixed effects.
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2.2.1. Informational individuation—To approximate a normal distribution of the 

outcome variable, four outliers were omitted from analysis following sensitivity analyses. 

These outliers were individual GCs who used an exceptionally high proportion of 

individualized to generalized information (ratio greater than 1.0). Presence of spouse did not 

significantly predict variation in informational individuation in this model, so this was 

omitted as a covariate.

2.2.2. Interpersonal dynamics—Multiple linear regression analyses were performed 

to explore the relationship between explanatory variables and the outcome variables (each of 

the RIAS categories for patient- and provider-centered behaviors). When the outcome 

variable deviated from a normal distribution, outcomes were natural log or square root 

transformed, or outliers were omitted following a sensitivity analysis. Presence of spouse did 

not significantly predict variation in the categories “GC facilitation and SC activation” or 

“SC gives psychosocial and lifestyle information” in these models, so this was omitted as a 

covariate.

3. Results

Among 73 GCVP participants who completed the Race IAT, a total of 60 had both 

interpretable IAT scores and had videotaped a session that was RIAS-coded. Participant flow 

through the study is summarized in Figure 1 and participant characteristics are shown in 

Table 2. Genetic counselors were predominantly female (92%) and non-Hispanic/Latino 

white (90%). Other ethnicities represented in the sample included Asian (7%), multiracial 

(2%), and Hispanic/Latino white (2%). All NSGC regions were represented in the sample, 

with region 3 somewhat over-represented in this sample relative to the 2004 Professional 

Status Survey [24], probably attributable to the 2003 NSGC Annual Conference being held 

in North Carolina. Similarly, the age distribution was similar to the 2004 Professional Status 

Survey, with the 31–40 years of age as the most common category, representing 38 percent 

of the study sample. Overall, GCs had a mean IAT score of 0.42 (s.d. = 0.36), consistent 

with a moderate degree of implicit pro-white bias. Fifty-eight percent of GCs participated in 

the prenatal scenario and 42 percent participated in the cancer scenario. In our analyses, 

there were no substantial differences between GCs who counseled white and minority clients 

based on scenario, presence of spouse, IAT score, GC race and ethnicity.

3.1. Informational individuation

On average, GCs gave individualized clinical information 103 times per session (s.d.=45) 

and gave generalized clinical information an average of 199 times per session (s.d.=68). The 

average ratio of individualized to generalized clinical information in this sample was 0.58 

(s.d. = 0.42). Descriptive statistics by SC race are presented in Table 3. In the adjusted model 

(see Table 4), the interaction between SC race and IAT score was statistically significant (β=

−0.33, p=0.04), indicating that GCs with higher (more pro-white) IAT scores were less likely 

to provide individualized medical information to minority SCs. GCs provided a higher ratio 

of individualized to generalized information in cancer sessions than in prenatal sessions, and 

scenario was included as a covariate in the regression model (data not shown).
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3.2. Other measures of interpersonal dynamics

Descriptive statistics for GC and SC communication are presented in Table 5. GCs were 

significantly more emotionally responsive and made more facilitation and patient activation 

statements with minority SCs than with white SCs. Nevertheless, minority SCs asked fewer 

psychosocial questions and disclosed less psychosocial information relative to white SCs. In 

adjusted analyses (shown in Table 6.), statistical interaction between IAT score and SC race 

was significant for three outcomes: GC facilitation and client activation, SC’s provision of 

psychosocial and lifestyle information, and SC asking medical questions. For GC facilitation 

and activation, the negative interaction coefficient (β=−0.91, p=0.04) indicates that, when 

counseling minority SCs, GCs with higher IAT scores were less likely to use facilitation and 

activation strategies with minority relative to white SCs. There was also an effect of GCs 

IAT score on SCs communication. When in sessions with more pro-white scoring GCs, 

minority SCs’ disclosed less psychosocial and lifestyle information and asked fewer medical 

questions, reflected in negative interactive coefficients (β=−1.26, p<0.05; β=−1.61, p<0.01, 

respectively).

4. Discussion and Conclusion

4.1. Discussion

4.1.1. Individuation in communication—Consistent with our hypotheses, higher pro-

white implicit bias was associated with less individually-framed information in the 

counseling of minority relative to white SCs. Our results suggest that implicit bias interferes 

with GCs’ ability to integrate minority SCs’ individual characteristics and needs on an 

informational and relational level. Our findings support hypothesized associations between 

implicit bias and facilitative communication strategies. These include strategies by which 

counselors cue active listening and elicit clients’ perspectives, thought processes, and 

reactions by asking for client opinion and checking that they understand clients’ disclosures. 

From the perspective of intergroup processes, facilitation and activation statements may be 

important in “re-categorizing” by creating a shared identity around mutual goals, as 

described by Gaertner and colleagues [12].

The negative relationship between implicit bias and SCs’ verbal behavior is notable. SCs’ 

disclosure of less lifestyle and psychosocial information may reflect a reciprocal effect 

through which pro-white bias cues clients to the GC’s lack of interest in psychosocial and 

lifestyle information, information that tends to be uniquely identifying. The failure to elicit 

this aspect of a client’s experience would be consistent with categorical processing. Minority 

clients may also be less willing to disclose personal information if they perceive the GC as 

showing disinterest or insensitivity. Minority clients may feel that they have less power to 

raise non-medical matters, which they may perceive as being less relevant to the 

conversation. Additionally, minority clients may accurately perceive GCs’ implicit bias, 

which may affect their level of trust and willingness to disclose psychosocial and lifestyle 

information or ask questions.

We found significant effects of GCs’ IAT scores and the interaction between IAT and SC 

race on the number of questions asked by SCs: relative to white SCs, minority SCs asked 
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fewer medical questions when GCs had higher pro-white bias. Frequency of SC medical 

questions in the sample is low, with a mean of 3.6 questions asked per session. However, 

other studies have found associations between patient race and question-asking. In a study of 

109 oncologist-patient interactions, Eggly and colleagues [25] found that black patients 

asked fewer questions and proportionally fewer direct questions of their oncologist than 

white patients, even after adjusting for education and income level. The authors suggest that 

this difference may have been due to patients’ perceptions of relative power in the 

interaction and patients’ reluctance to challenge the implicit physician-patient hierarchy. 

Although our study found no significant differences by race in the number of SC medical 

questions, we did find significant associations with IAT score and IAT-race interaction. 

Perhaps clinician racial bias contributes to the interactive dynamics of a medical visit, which 

subsequently influence patients’ question-asking. We also found that GCs were significantly 

more emotionally responsive and used more facilitation and activation statements with 

minority rather than white SCs. In a forthcoming manuscript, we discuss the possibility of a 

compensatory response, in which GCs may react to perceived difficulty in racially 

discordant communication by being more deliberate in their attempts to partner and 

communicate [26].

4.1.2. Implications for intervention—Although our intention in exploring 

informational individuation was to investigate its role in interpersonal processes, individual 

framing of information has also been associated with improved learning for genetic 

counseling clients. In an earlier analysis of the role of this variable, Roter and colleagues 

found that GCs’ use of individualized clinical information facilitated learning among 

analogue clients with limited literacy [27]. Consistent with those findings, a qualitative study 

with cancer GCs reported that patients preferred information they interpreted as relevant to 

their personal context [28]. Given our findings about racial bias, we suggest that failure to 

individually contextualize information may disproportionately affect clients who are both 

minorities and have literacy deficits. If genetic counselors provided individually 

contextualized information more consistently, this could benefit all clients.

We argue that individuation is not only an internal process associated with implicit bias, but 

also a patient-centered communication strategy that can be enhanced to improve patient 

education and the patient-provider relationship. Raising awareness about communication 

differences that are associated with implicit biases (such as GCs’ informational individuation 

and facilitative communication, as well as differences in clients’ communication patterns) 

could help clinicians to monitor their behavior and identify opportunities for more 

individualized communication. Theoretically, consistent individuation could reduce the 

reinforcing effect of stereotyping and social categorization. In the long term, clinicians who 

create conditions of equal power and mutual goals through effective communication may 

become less susceptible to stereotyping through repeated contact with members of other 

groups and more experience in identifying shared characteristics and values.

4.1.3. Limitations—This is a secondary analysis of a dataset that was intended to 

generate hypotheses, but which is statistically underpowered to detect associations with 

small but potentially meaningful clinical implications. Our results suggest a relationship 
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between implicit bias and individualized communication style, which is not generalizable, 

but which invites replication in a larger and more contemporary sample. Since this sample of 

GCs was racially homogeneous, we were also unable to assess effects of GC race on 

communication. Additionally, there were few GCs in the sample with pro-Black or neutral 

implicit bias on IAT, which limits our ability to identify patterns in communication for these 

individuals.

We combined Black and Latino SCs in our analysis to maximize statistical power, which 

limits our ability to detect a difference in relationships between IAT score and cognitive or 

emotional exchange between the Black and Latino subgroups. However, this approach is 

consistent with the conceptualization of Black:White implicit bias as reflecting general in-

group versus out-group social preferences [29]. Additionally, previous studies have found 

similar levels of implicit bias against both Blacks and Hispanics using separate IATs to 

evaluate both Black:White and Hispanic:White preferences among health care providers [6] 

and community members [6,30].

Using simulated clients presents a standardized task that allows for examining and 

comparing GCs’ communication behaviors. While possible that individual SCs’ 

communicative style could be confounded with SC race and ethnicity, we found no evidence 

that this was the case. Our exploration of ICCs and random effects models did not indicate 

evidence of clustering on SCs. Furthermore, a previous analysis indicated only small relative 

differences between individual SCs’ communication style [14].

The delay of 5–6 years between the phases during which communication data and IAT 

scores were collected is both an advantage and disadvantage to this study’s design. Since the 

IAT was administered after the simulated session, participants were not aware of a study 

hypothesis about implicit bias and race when the data were collected. While the dual process 

model suggests that implicit attitudes are likely to be more stable than explicit attitudes over 

time, there is empirical evidence from longitudinal studies that individuals’ IAT scores can 

shift based on positive or negative social or professional contact with members of a social 

out-group [31–33]. Since individuals’ implicit attitudes may have shifted in the years since 

they participated in the GCVP, measuring IAT scores several years after conducting the 

simulated sessions may have introduced random error at the individual level. However, 

random error would make it more likely that these analyses underestimate rather than 

overestimate the strength of the relationship between the GCs’ IAT scores and 

communication behavior.

The data for this study was collected in 2003–2004 and 2010. It is possible that increased 

awareness to implicit bias and cultural competence – both in clinical training and popular 

culture – may have changed in recent years. However, there is limited evidence of the 

effectiveness of cultural competence training in improving clinician behavior and client 

outcomes [34] and a recent review found limited and sometimes conflicting evidence for the 

effectiveness of interventions intended to reduce implicit bias and its negative effects [35]. 

One longitudinal study of 3,547 medical students found that having heard negative 

comments about African American patients and having unfavorable contact with African 

American physicians predicted increased pro-white IAT scores, suggesting that over the 
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course of training, environmental factors and clinical experiences may undermine implicit 

bias interventions even if they are effective in the short term. The empirical literature on 

reducing implicit bias in clinical settings is relatively recent, with most intervention studies 

published within the past decade [36–41]. It remains to be seen whether bias-reducing 

interventions are effective and which practices are most effective.

Although possible that GCs currently practicing have characteristics that differ from those 

who participated in the original GCVP, there is no evidence of substantial change in racial, 

ethnic, gender, or regional diversity between the 2004 and 2019 Professional Status Surveys 

[10,24] and the GCVP participants were broadly representative of practicing GCs in 2003 

and 2004 [13].

4.2. Conclusion

Our hypothesis regarding the relationship between implicit bias and individuation was 

supported in that GCs’ racial attitudes were associated with the use of this specific strategy 

of informational framing. Categorization, individuation, and the ability to create a shared in-

group identity may influence how information is exchanged and the interpersonal dynamics 

of a genetic counseling interaction. This may have long-term implications for the reduction 

of implicit biases not only in genetic counseling, but medical practice more broadly. Future 

descriptive studies and interventions that address implicit racial bias and racial discordance 

should consider that individuation and categorization may affect communication on multiple 

levels.

4.3. Practice Implications

Few studies have tested interventions to reduce health care providers’ implicit bias and its 

negative effects on medical communication and outcomes [23] and we are unaware of any 

interventions of this kind developed for genetic counselors. Applying concepts from social 

psychological research on intergroup processes to genetic counseling may help to identify 

opportunities for intervention, inform clinical supervision practices, and improve educational 

approaches to cultural competence and communication training. We are intrigued by the 

potential of a training intervention to indirectly address implicit bias by reducing or 

ameliorating the negative consequences of bias by targeting clinician communication 

behaviors such as informational framing. We hope to conduct this type of work in the future. 

While more research is needed to identify specific communication skills to target through 

intervention, behavioral intervention strategies could potentially complement existing bias 

awareness and cultural competence training approaches.
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Highlights

• Genetic counselors with more racial bias gave less personally-tailored 

information

• Bias predicted additional correlates of less client-centered communication

• Counselors’ biases may have negatively affected clients’ communication
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Figure 1. 
Participant flow through studies
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Table 1.

RIAS codes for simulated client education and counseling in genetic counseling sessions (adapted from Roter 

et al., 2006)

Framing of clinical information Example GC dialogue

Individualized Based on what you told me, there is 20% chance that the genetic mutation would be found.

You already had a blood test and now we are talking about a more invasive test for you, amniocentesis.

Generalized Most women have about a one in nine chance of developing breast cancer.

There are several tests available, some are invasive and others are not.
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Table 2.

Characteristics of Study Population

Total White Minority

N 60 17 43

Scenario

 Prenatal (%) 35 (58) 10 (59) 25 (58)

 Cancer (%) 25 (42) 7 (41) 18 (42)

Spouse present (%) 26 (43) 8 (47) 18 (42)

IAT (mean (sd)) 0.42 (0.36) 0.39 (0.35) 0.43 (0.37)

IAT category (%)

 Slight pro-Black 2 (3) 0 (0) 2 (5)

 Little to no preference 12 (20) 4 (24) 8 (19)

 Slight pro-White 13 (22) 4 (24) 9 (21)

 Moderate pro-White 17 (28) 5 (29) 12 (28)

 Strong pro-White 16 (27) 4 (24) 12 (28)

Age in 2003–2004 (%)

 21–30 17 (28) 9 (53) 8 (19)

 31–40 23 (38) 6 (35) 17 (40)

 41–50 14 (23) 0 (0) 14 (33)

 51+ 6 (10) 2 (12) 4 (9)

Gender

 Female 55 (92) 15 (88) 40 (93)

 Male 5 (8) 2 (12) 3 (7)

GC Race and Ethnicity (%)

 White - Not Hispanic or Latino 54 (90) 16 (94) 39 (91)

 Asian 4 (7) 1 (6) 3 (7)

 White - Hispanic or Latino 1 (2) 1 (6) 0 (0)

 Multiracial 1 (2) 0 (0) 1 (2)

NSGC Region (%)

 1: CT, MA, ME, NH, RI, VT, CN Maritime provinces 3 (5) 2 (12) 1 (2)

 2: DC, DE, MD, NJ, NY, PA, VA, WV, PR, VI, Quebec 9 (15) 4 (24) 5 (12)

 3: AL, FL, GA, KY, LA, MS, NC, SC, TN 15 (25) 3 (18) 12 (28)

 4: AR, IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, OK, SD,  WI, Ontario 11 (18) 3 (18) 8 (19)

 5: AZ, CO, MT, NM, TX, UT, WY, Alberta, Manitoba, Sask. 8 (13) 0 (0) 8 (19)

 6: AK, CA, HI, ID, NV, OR, WA, British Columbia 14 (23) 5 (29) 9 (21)
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Table 3.

Framing of clinical information provided by genetic counselors - descriptive statistics

Outcome variable (mean (sd)) Overall White Minority p-value

n 60 17 43 NA

Total medical information given by GC 301.8 316.2 296.2 0.42

(85.3) (83.4) (86.4)

Medical information given by GC: personal frame 102.5 102.0 102.6 0.96

(44.9) (44.3) (45.7)

Medical information given by GC: general frame 199.4 214.2 193.5 0.29

(67.8) (61.1) (70.1)

Ratio of personal to general medical information 0.58 0.50 0.61 0.33

(0.42) (0.26) (0.47)
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Table 4.

Results of Multiple Linear Regression Analyses of Genetic Counselor Informational Individuation (adjusted 

for scenario)

Outcome variable GC ratio of individualized to generalized information (RIAS)

B
(95% CI)

P value

IAT score 0.17 0.21

(−0.10 to 0.44)

SC race (White = reference) 0.19 0.03

(0.02 to 0.37)

IAT*SC race interaction (White = reference) −0.32 0.05

(−0.64 to −0.01)

Correlation coefficient (adjusted R2) 0.23 0.01

(0.17)

Patient Educ Couns. Author manuscript; available in PMC 2021 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lowe et al. Page 19

Table 5.

Client-centered communication – Descriptive statistics

Outcome variable (mean (sd)) Overall White Minority p

N 60 17 43 NA

Client-centered communication categories

 Psychosocial questions: GC 17.2 17.3 17.2 0.97

(12.6) (12.2) (12.9)

 Gives psychosocial information: GC 42.4 46.9 40.7 0.28

(20.0) (13.0) (22.0)

 Emotional responsiveness: GC 124.9 98.1 135.5 0.03

(61.9) (42.2) (65.6)

 Facilitation and patient activation: GC 58.9 42.7 65.4 0.03

(36.6) (22.1) (39.4)

 Psychosocial questions: SC 1.2 1.8 1.0 0.004

(1.0) (1.0) (1.0)

 Gives psychosocial information: SC 40.2 45.0 38.3 0.03

(32.4) (34.3) (31.8)

 Emotional talk: SC 16.9 14.5 17.9 0.35

(12.5) (10.0) (13.4)

 Medical questions: SC 3.6 4.3 3.3 0.25

(2.9) (2.9) (2.9)

Provider-centered communication categories

 Medical questions: GC 50.2 45.9 51.9 0.39

(24.0) (25.6) (23.4)

 Procedural talk: GC 21.3 20.0 21.8 0.53

(10.1) (8.4) (10.7)

 Gives biomedical information and counseling: GC 355.6 369.5 350.1 0.50

(98.8) (100.3) (98.8)

 Gives biomedical information: SC 67.9 63.2 69.7 0.44

(29.1) (24.9) (30.7)
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Table 6.

Results of Multiple Linear Regression Analyses of Client Centeredness RIAS Component Categories

Outcome variable GC Facilitation and Client 
Activation

SC Gives Psychosocial and Lifestyle 
Information SC Asks Medical Questions*

B
(95% CI) P value B

(95% CI) P value B
(95% CI) P value

IAT score 0.62 0.10 0.85 0.12 1.29 0.01

(−0.12 to 1.36) (−0.22 to 1.92) (0.69 to 1.76)

SC race (White = 
reference) 0.78 0.001 0.36 0.28 0.38 0.20

(0.32 to 1.23) (−0.30 to 1.01) (−0.21 to 0.96)

IAT*SC race interaction 
(White = reference)

−0.91 0.04 −1.26 0.05 −1.61 0.01

(−1.76 to −0.05) (−2.50 to −0.02) (−2.71 to −0.51)

Correlation coefficient 
(adjusted R2)

0.18 0.01 0.08 0.20 0.25 0.003

(0.17) (0.03) (0.19)

*
presence of spouse included as a covariate in model; data not shown
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