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Abstract 

This initial, exploratory study on gender bias in collaborative medical decision making examined 

the degree to which physicians’ reliance on a team member’s patient care advice differs as a 

function of the gender of the advice giver. In 2018, 283 anesthesiologists read a brief, online 

clinical vignette and were randomly assigned to receive treatment advice from 1 of 8 possible 

sources (physician or nurse; man or woman; experienced or inexperienced). They then indicated 

their treatment decision, as well as the degree to which they relied upon the advice given.  

The results revealed two patterns consistent with gender bias in participants’ advice taking. First, 

when treatment advice was delivered by an inexperienced physician, participants reported 

replying significantly more on the advice of a man versus a woman, F(1,61) = 4.24, P = .04. 

Second, participants’ reliance on the advice of the woman physician was a function of her 

experience, F(1,62) = 6.96, P = .01, whereas reliance on the advice of the man physician was not, 

F(1,60) = 0.21, P = .65.  

These findings suggest women physicians, relative to men, may encounter additional hurdles to 

performing their jobs, especially at early stages in their careers. These hurdles are rooted in 

psychological biases of others, rather than objective features of cases or treatment settings. 

Cultural stereotypes may shape physicians’ information use and decision-making processes (and 

hinder collaboration), even in contexts that appear to have little to do social category membership. 

The authors recommend institutions adopt policies and practices encouraging equal attention to 

advice, regardless of the source, to help ensure advice taking is a function of information quality 

rather than the attributes of the advice giver. Such policies and practices may help surface and 

implement diverse expert perspectives in collaborative medical decision making, promoting better 

and more effective patient care.  
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Medical decision making is becoming increasingly collaborative and team-based. Although 

patient care decisions focus on specialized knowledge and evidence, to reach decisions providers 

must assimilate information from multiple sources, including the opinions and observations of 

other care team members.1 In medicine, as in other professional contexts, the inherently social 

nature of collaborative decision making can invite unwanted influences, such as the activation of 

stereotypes and cultural biases that affect decision makers’ interpretation of and reliance upon 

information provided by other team members on the basis of irrelevant characteristics like gender.  

In this article, we share the results of an initial, exploratory study we conducted with 

anesthesiologists to examine whether reliance on a team member’s patient care advice differs as a 

function of the gender of the advice giver. Based on our results, which indicate the presence of 

gender bias, we provide insights into organizational practices that can mitigate pernicious 

decision-making biases in the workplace, with suggestions about how these insights could be 

applied in the context of collaborative medical decision making.  

Background: Cultural Stereotypes and Gender Bias in the Workplace  

In decision environments where time is limited, the task is complex, and multiple inputs compete 

for attention, decision makers often rely upon intuitive, “gut-based” decision making.2 Such 

decision making depends on pattern recognition, that is, quickly fitting new information to 

existing knowledge structures that have been developed through experience and inherited through 

culture.2,3 For example, through professional experience and trial and error, medical experts 

develop cognitive templates that facilitate rapid identification of various medical conditions.2 

Concurrently, they inherit cultural stereotypes (i.e., beliefs about a person’s capabilities or 

attributes based on their social category membership) that are engrained and reinforced across 

multiple contexts over the course of a lifetime.4 The challenge is that decision makers—even 

content experts—do not choose which knowledge structures are brought to bear on their intuitive 
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assessments. Although they know the products of their intuitive processing, they generally have 

limited awareness and control over the processes that shape their use of information and their 

ultimate decisions.5 

Cultural stereotypes operate in a largely automatic fashion, distorting people’s interpretation and 

use of new information based upon arbitrary characteristics of the source, such as race or gender. 4 

Stereotypes can be powerful impediments to collaborative work since they are irrelevant to the 

task at hand and resistant to updating. A host of studies, including psychological experiments 

using random assignment, have shown the detrimental effects of gender stereotypes on 

collaborative work. For example, research shows that women’s expertise is discounted relative to 

men’s, and that men’s work receives less scrutiny than women’s.6-9 In the field of medicine, 

women continue to be disadvantaged by gender-based disparities in training, feedback, 

advancement, and pay, and they face more discrimination and harassment at work than men 

do.10,11 Collectively, these findings suggest a potential impediment to collaborative medical 

decision making: The patient care advice offered by a woman might be discounted relative to the 

same or lesser quality advice from a man, based only on the advice giver’s gender.   

To expand the discourse around this important topic and spark new insights about the insidious 

effects of gender bias in medical decision making, we present the results of our initial study 

exploring advice taking in a collaborative decision-making task. We decided to focus on a single 

medical specialty, anesthesiology, which allowed us to develop a decision-making scenario 

within the domain of expertise of all participants. Anesthesiologists are involved a wide range of 

care, so decision making among these expert decision makers has a reach that is both broad and 

consequential. While our scenario was tailored to our participants’ medical expertise, we believe 

that our findings will be applicable to other fields in medicine, given the generality of the 

cognitive processes and cultural stereotypes we examined.  

ACCEPTED

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.



5 
 

Exploring Gender Bias in Advice Taking in a Collaborative Medical Decision-Making Task 

Participants and recruitment 

Our study participants were 283 anesthesiologists (20% female) with 17.32 mean years of 

experience. Most (76%) described themselves as attending physicians. The participants were 

recruited for a brief online study in October and November 2018 from the membership of the 

Society of Cardiovascular Anesthesiologists via a professional listserv. Each participant was 

entered into a raffle to win 1 of 5 $500 gift cards.  

The study was reviewed and approved by the Johns Hopkins Homewood Institutional Review 

Board. Due to the low-risk nature of the study, the requirement for written informed consent was 

waived by the institutional review board.  

Decision-making scenario and experimental manipulations 

In our online experiment, participants read a brief clinical decision-making vignette describing a 

decision about whether to intubate a patient (Box 1). The vignette, which was intentionally 

written to produce equivocality in decision making, asked participants to imagine they had arrived 

at the hospital room of a female patient who had undergone operative coronary revascularization 

several days earlier and was now experiencing difficulty breathing. After participants learned the 

relevant vitals, they were randomly assigned to 1 of 8 between-subjects conditions in which they 

received treatment advice from another care team member within the vignette. The advice 

remained constant (intubate the patient) but the characteristics of the advice giver differed by 

gender (man versus woman), experience (2 years versus 15 years), and role (physician versus 

nurse). For example, in one condition, the advice to intubate came from Angela Smith, MD, a 15-

year veteran of the hospital; in another condition, the same advice came from Mark Smith, RN, 

who is 2 years post-training. All possible permutations (Angela/Mark, MD/RN, 15-year veteran/2 

years post-training) were generated, and each participant received advice from only 1 of the 8 
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possible advice givers. Aside from the advice giver’s name, role, and experience, all other 

information was held constant between conditions. There was no explicit statement made asking 

participants to consider any of these pieces of information in making their decision. 

After receiving advice, participants were asked to respond to a series of questions, including 

whether they would intubate the patient based on the information presented (yes/no) and their 

level of confidence in that course of action (1 = not at all confident to 5 = completely confident). 

Participants were also asked to what degree they relied upon 3 sources of information when 

thinking about what they would do in this scenario: clinical information about the patient; their 

own expertise and intuition; and, the focus of our study, the advice of the care team member. 

These ratings used a 5-point scale (0 = not at all to 4 = very much).  

Statistical analysis 

To test for bias in participants’ decision making, we analyzed data using a general linear model 

(IBM SPSS Version 25; IBM Corp., Armonk, New York) predicting participants’ reliance upon 

the advice of the care team member as a function of the advice giver’s gender, experience, and 

role. We controlled for other factors (participants’ own years in practice, gender, age, and practice 

type) to isolate the effect of advice giver  attributes on participants’ reliance on the treatment 

advice. 

Results 

Our results are summarized in Table 1, Table 2, and Figure 1. We note that some participant 

characteristics (such as gender and age) were significant predictors of advice taking in the 

scenario when the advice giver was a physician (Table 2). However, we focus our analyses here 

on the main effects and the interactions effects of our experimental manipulations on advice 

taking, controlling for participant characteristics that might explain additional variance but are not 

central to the focus of this study.  
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We found notably different effects of manipulated gender and experience on advice taking 

depending on whether the advice giver was a nurse or physician. Participants’ reported reliance 

on advice from a nurse did not differ depending on the nurse’s gender or experience (Table 1 and 

top panel of Figure 1). However, when advice was provided by a fellow physician, there was a 

significant gender × experience interaction (P = .01; Table 2). This indicated 2 patterns consistent 

with gender bias in participants’ advice taking, as shown in the bottom panel of Figure 1. First, 

when treatment advice was delivered by an inexperienced physician, participants reported relying 

significantly more on the advice of a man versus a woman, F(1,61) = 4.24, P = .04. Second, 

participants’ reliance on the advice of the woman physician was a function of her experience, 

differing significantly across the low- and high-experience vignettes, F(1,62 )= 6.96, P = .01, but 

their reliance on the advice of the man physician did not differ across his levels of experience, 

F(1,60) = 0.21, P = .65.  

Discussion and Recommendations 

Our findings are largely consistent with what is known about gender bias in the workplace.6,7,9,12 

When the advice-giving physician in the vignette was a man, participants assumed his 

competence; his level of experience did little to increase or decrease their reliance on his advice. 

However, when the advice-giving physician was a woman, participants’ perceptions of her 

competence (in the form of reliance on her advice) were based on her level of experience. Our 

findings suggest that women physicians, relative to men, may encounter additional hurdles to 

performing their jobs, especially at early stages in their careers. These hurdles are rooted in the 

psychological biases of others, rather than in the objective features of a case or a treatment 

setting. 
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Gender bias in assumed competence is a phenomenon that emerges early in physicians’ careers.12 

For example, recent research suggests that medical faculty tend to give more autonomy to men 

versus women thoracic surgery residents based solely on residents’ gender.13 Our data suggest 

that even when women and men engage in the same autonomous act (offering advice to a 

colleague), that act may carry less weight when initiated by a woman versus a man. In light of 

known gender disparities in medicine with respect to salary, advancement, and exposure to sexual 

harassment and microaggressions—all of which disadvantage women relative to men14—taking 

action to address subtle forms of gender bias, like those observed in this study, is a critical step 

toward achieving a health care system in which talent and expertise, rather than social category, 

determine the value of one’s perspective. 

It is noteworthy that gender bias in advice taking was not observed when treatment advice was 

offered by a nurse. Figure 1 suggests that advice taking was lower overall when advice was 

offered by a nurse versus a physician, regardless of the nurse’s gender or experience. Known 

status differences within medicine for physicians and nurses15 suggest that this result could be 

explained in terms of a general tendency to discount advice offered by lower-status actors. If so, 

gender bias may not have emerged because the nurse advice giver was already viewed as lower 

status by the participating physicians. 

Additional research is needed to clarify and extend other aspects of our findings. For example, 

our results show that advice taking varied as a function of the characteristics of the participants 

themselves (see Table 2), suggesting that our primary findings might be more or less pronounced 

for women versus men physicians or for more versus less experienced physicians. Research 

studies with fewer experimental conditions and/or larger sample sizes would offer a better 

opportunity to understand individual-level moderators of these findings. Further, extending this 

research into other specialties, particularly those with a more balanced gender composition among 
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practicing physicians,16 would speak to how the gender composition of a medical specialty 

contributes to gender bias in advice taking. Finally, future research should examine biases in 

advice taking as a function of other socially relevant categories, such as the race/ethnicity or age 

of the advice giver.  

At a broad level, this exploratory study reflects growing efforts to apply behavioral science to 

understand the human aspects of medical decision making. In the last 50 years, similar efforts 

have refined basic assumptions about human decision making in fields including economics, 

finance, and public health, and recent calls from within medicine have acknowledged a need to 

understand physician decision making through this lens.17,18 Our findings show that cultural 

stereotypes may shape physicians’ information use and decision-making processes (and hinder 

collaboration), even in contexts that appear to have little to do with social category membership. 

In our study the decision makers were experts in their field, which further underlines the 

insidiousness of such stereotypes. 

Practicing physicians should be aware of their own susceptibility to gender bias and its potential 

detrimental effects on care decisions. Fostering formal awareness—for example, by addressing 

gender bias in clinical exams and residency programs—is likely a critical step toward identifying 

solutions.19 However, awareness alone is insufficient. Indeed, recent organizational behavior 

research suggests interventions such as mandatory unconscious bias training, a mainstay in many 

organizational settings, do little to eradicate bias based on social attributes such as gender or 

race.20 Moreover, a recent study of microaggressions in medicine suggests that low-level 

instances of gender-based discrimination are less likely to be detected by men versus women 

observers,21 suggesting that the likeliest perpetrators of these acts may also be the least able to 

recognize when they are engaged in them.  

 

ACCEPTED

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.



10 
 

A more useful approach would be to adopt formal systems for addressing specific problems.19 In 

the case of our research context, adopting policies and practices that encourage equal attention to 

advice, regardless of the source, could help ensure that advice taking is a function of information 

quality rather than the irrelevant attributes of the advice giver. Such policies and practices may 

help surface and implement diverse expert perspectives in collaborative medical decision making, 

promoting better and more effective patient care.  
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Figure Legend 

Figure 1 

Participating anesthesiologists’ reported reliance on treatment advice from a care team member: a 

nurse (top panel) or a physician (bottom panel). In the study’s online clinical decision-making 

vignette, each participant received advice to intubate from 1 of 8 possible advice givers (man or 

woman; physician or nurse; experienced or inexperienced; see Box 1 for the vignette). The data 

shown here are from participants’ responses (n = 283) to the post-vignette question, “When you 

made your decision, to what degree did you rely upon the advice of the other care team member?” 

Responses used a 5-point scale (0 = not at all to 4 = very much).  

aSignificant pairwise comparison, P = .04 

bSignificant pairwise comparison, P  = .01. 
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Table 1 
General Linear Model Results Predicting Participants’ Reliance on the Nurse’s 

Advice as a Function of the Nurse’s Manipulated Gender and Experiencea 

 

Variables 

Advice giver: Nurse 

F statistic 

P value 

(two-tailed) 

Control variables: Participant 

characteristics 

  

Gender  .25 .62 

Age .62 .43 

Years in practice .81 .37 

Practice type .20 .65 

Random variables: Vignette response   

Decision to intubate  2.54 .11 

Confidence in decision .49 .69 

Independent variables: Nurse 

characteristics 

  

Gender (man vs woman) .17 .68 

Experience (15 years vs 2 years) 1.44 .23 

Gender × experience interaction .03 .86 
aParticipants (283 anesthesiologists) read a brief online clinical vignette in which 

they were given a patient’s history and vitals; they were then given treatment 

advice (intubate the patient) by a care team member (nurse or physician) within the 

vignette. Each participant received advice from 1 of the 8 possible advice givers, 4 

of whom were nurses. Participants were asked whether they would intubate and to 

rate their level of reliance on the advice given by the care team member (see Figure 

1). For the vignette, see Box 1. 
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Table 2 
General Linear Model Results Predicting Participants’ Reliance on the Physician’s 

Advice as a Function of the Physician’s Manipulated Gender and Experiencea 

 

Variables 

Advice giver: Physician 

F statistic 

P value 

(two-tailed) 

Control variables: Participant 

characteristics 

  

Gender  4.49 .04 

Age 5.39 .02 

Years in practice 4.01 .04 

Practice type .68 .41 

Random variables: Vignette response   

Decision to intubate  1.37 .24 

Confidence in decision 1.05 .37 

Independent variables: Physician 

characteristics 

  

Gender (man vs woman) .02 .89 

Experience (15 years vs 2 years) 2.70 .10 

Gender × experience interaction 6.33 .01 
aParticipants (283 anesthesiologists) read a brief online clinical vignette in which 

they were given a patient’s history and vitals; they were then given treatment 

advice (intubate the patient) by a care team member (nurse or physician) within the 

vignette. Each participant received advice from 1 of the 8 possible advice givers, 4 

of whom were physicians. Participants were asked whether they would intubate 

and to rate their level of reliance on the advice given by the care team member (see 

Figure 1). For the vignette, see Box 1. 
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Figure 1 

 

 

 

 

 

 

 

 

 

 

0

1

2

3

4

Inexperienced Experienced

R
el

ia
n

ce
 o

n
 a

d
vi

ce

Nurse

Man

Woman

0

1

2

3

4

Inexperienced Experienced

R
el

ia
n

ce
 o

n
 a

d
vi

ce

Physician

Man

Woman

b a 

ACCEPTED

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.



18 
 

Box 1 

Clinical Decision-Making Vignette and Between-Subjects Conditions 

It’s 9:30 PM and you are on call in the main OR. Your pager goes off requesting your assistance with 

a patient in respiratory distress. You are being summoned to determine whether or not to intubate the 

patient. 

 

You swallow the last bite of your now-cold dinner, grab the code bag and run off to the 10th floor. 

You arrive to the hospital room a little winded and a little disoriented.  

 

You begin to assess the patient’s condition: The 64 yo, 110 kg woman in front of you is working to 

breathe but is not yet exhausted. She is 4 days out from her CABG, spent one night in the ICU, and 

was transferred to the floor on POD 1. She has an EF of 40%. Her saturations are 92% on a non-

rebreather, RR 28, BP 100/65, HR 112 in atrial fibrillation.  

 

As you complete your review, a care team member, [Name, Role], notices you have arrived and 

rushes in. [Name] is [Experience]. [He/She] asks you what you’re thinking about the case, then tells 

you that [he/she] thinks you should intubate the patient. 

 

Advice Givera  

Gender Role Experience 

Angela Smith MD a 15-year veteran of the hospital 

or or or 

Mark Smith RN 2 years post training 

Abbreviations: yo, year old; kg, kilogram; CABG, coronary artery bypass grafting; ICU, intensive care 

unit; POD, post-operative day 1; EF, ejection fraction; RR, respiratory rate; BP, blood pressure; HR, 

heart rate.  
aEach participating cardiovascular anesthesiologist received treatment advice from a care team member 

whose identity was described as 1 of 8 possible combinations of gender (manipulated using names), role, 

and experience. 
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