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Abstract

Background—Women do not receive appropriate surgical therapy for lung cancer as often as
men. Patient gender may influence treatment recommendations; less is known about the effect of
physician gender on recommendations.

Methods—Gender-neutral vignettes representing low-risk, average-risk, and high-risk candidates
for lung resection were paired with concordant videos of standardized patients (SPs).
Cardiothoracic trainees and practicing thoracic surgeons read a vignette, provided an initial
estimate of the percentage risk of major adverse events after lung resection, viewed a video
(randomized to male or female SP), provided a final estimate of risk, and ranked the importance of
the video in the final risk estimate.

Results—Overall, 107 surgeons participated, of whom 90 were men. Initial estimated risks
mirrored actual vignette risks: 10.4% + 9.9 for low risk, 17.6% + 13.2 for average risk, and 21.0%
+ 14.7 for high risk (p < 0.001). After SP videos were viewed and final risk estimates were
rendered, there was a significant difference between male and female physicians in the absolute
change in estimated risk (o= 0.002), with male physicians having larger changes than female
physicians. There was also an effect of SP gender that varied by vignette type (p < 0.001).
Increasing video importance scores were directly associated with increasing change in risk scores
for average-risk and high-risk vignette/video combinations (p < 0.001 for each).

Conclusions—Differences in estimating complication risk for lung resection candidates are
related to physician and patient gender. This may influence recommendations for surgical
treatment. Understanding such differences may help reduce inequities in treatment
recommendations.

Lung cancer is the most common cause of cancer-related mortality in the United States for
both men and women [1]. There are sex-related differences in the presentation and outcomes
of treatment for non-small cell lung cancer (NSCLC). Women tend to present with earlier
stages of cancer, have a higher percentage of adenocarcinomas compared with other
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histologic types, experience fewer postoperative adverse events, and have comparatively
better long-term cancer survival [2-8].

An early report suggested that women do not receive appropriate surgical therapy for lung
cancer as often as men do [9]. This finding was supported by data from the Surveillance,
Epidemiology, and End Results Program indicating that, among patients with early-stage
NSCLC, women are 25% less likely to receive timely surgical resection than are men [10].
The reasons for this are unclear, but the findings suggest that there may be a selection bias
for surgical therapy based on patient sex.

Biases in surgical decision making also extend to physician sex. These may be related to
differences in the development and tolerance of anxiety, variations in visual and spatial
perception, and patient sex-related considerations [11-14]. Such differences may result in
biases in risk assessment and surgical recommendations.

We recently demonstrated that clinical vignettes and short silent videos of standardized
patients (SPs) trained to represent lung resection candidates are useful in identifying factors
that influence surgeon risk estimation [15]. The present study used this approach to examine
the hypothesis that physician and patient gender have an influence on risk estimation for
major lung resection.

Patients and Methods

This protocol was approved by The University of Chicago Institutional Review Board, and
written consent was waived. Implicit consent was assumed when participants enrolled in the
study. Potential participants were identified from a list of practicing thoracic surgeons and
cardiothoracic trainees provided by the Thoracic Surgery Directors Association, and they
were offered $100 compensation for completing the entire study. Thoracic surgeon subjects
were required to be involved in trainee education and to have an active clinical practice
consisting of more than 50% of noncardiac thoracic surgery. Trainee subjects were required
to be in a traditional program consisting of 2 to 3 years of exclusive cardiothoracic training,
or to be in the final 3 years of a 6-year integrated (1-6) program.

With the use of histories of patients operated on for non-small cell lung cancer at our
institution, clinical vignettes were developed that were gender neutral and represented
patients aged 60 to 69. The Charlson score (for assessment of risk status related to
comorbidities) and (a weighted total score for forced Expiratory Volume in 1 second, Age,
and Diffusing capacity for carbon monoxide) (EVAD) score (for physiologic risk status
specifically related to lung resection) were calculated for each vignette [16, 17]; the possible
range of Charlson scores was 0 to 37, and the possible range of EVAD scores was 0 to 12.
The Charlson and EVVAD scores were summed to give a total risk score for each vignette.
Two patient vignettes were created to be low risk with a total score of 3 to 5, two were
created to be average risk with a total score of 7 to 9, and two patient vignettes were created
to be high risk with a total score of 11 to 13. These scores were not revealed to the study
subjects.
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A group of geriatric specialists, using an iterative process, had previously developed a set of
physical characteristics based on the phenotypic criteria developed by Fried and colleagues
[18] that could be portrayed in a short, silent video, including weight loss, gait speed,
strength, and fatigue [19]. Three levels of physical performance (“somewhat vigorous,”
“neither vigorous nor frail,” and “somewhat frail”) were assigned performance
characteristics with standard metrics (Table 1).

Twelve standardized patients (SPs) appearing to be aged 60 to 69 years were selected so that
a man and a woman who were similar in apparent age, of the same race, and similar in body
mass index were paired for research purposes. Each SP was dressed in black slacks, black
flat shoes, black belt, and cream-colored long-sleeved shirt. SPs portraying “neither vigorous
nor frail” behavior wore a shirt that was oversized by one size. SPs portraying “somewhat
frail” patients wore shirts and pants that were both oversized by one size to portray weight
loss. Two pairs of SPs each portrayed one of the three levels of frailty in videos set in a
mock outpatient clinic, replicating gait speed, time required to sit in a chair, time required to
stand up from a chair, and time required to climb onto an examination table. A custom sound
track indicating the timing of these elements was used so that the overall performances of
the paired SPs were as similar as possible (Table 1).

One pair of SP videos was assigned to each vignette: videos of SPs portraying “somewhat
vigorous” behavior were paired with low-risk vignettes, “neither vigorous nor frail” SP
videos were paired with average-risk vignettes, and videos of SPs portraying “somewhat
frail” behavior were paired with high-risk vignettes. In this way the videos and vignettes
were considered to represent concordant levels of surgical risk.

Subjects were asked to read a clinical vignette and to estimate the patient’s risk for major
postoperative adverse events after lobectomy from 0% to 100% using an anchored Likert-
like scale. Participants then viewed one of the videos of the SPs paired with the clinical
vignette, randomly selected between videos showing male and female SPs. Subjects
provided a second estimate of surgical risk based on the vignette and the video combined.
The subjects were asked to rate the relative importance of the vignette and the video to their
second risk estimate on a scale of 0% to 100%, with the total summing to 100%. This
process was repeated for a total of six vignettes.

Videos were hosted on Vimeo. Study data were collected and managed with the Research
Electronic Data Capture (REDCap) tool hosted at the University of Chicago. REDCap is a
secure, web-based application designed to support data capture for research studies [20].

To analyze the data, two-sample ¢tests, X2 analysis, and repeated-measures analysis of
variance with Greenhouse-Geisser adjustment were used as appropriate. For comparison of
changes in risk estimates (final — initial) or importance of the SP video based on surgeon
characteristics (eg, trainee status and gender) or SP gender, generalized estimating equation
(GEE) linear regression models were fit. This type of model accounts for the correlation
between observations from the same surgeon. An exchangeable correlation was assumed.
For assessment of the relationship between video importance and changes in risk estimates,
plots were generated based on marginal estimates from a GEE regression model that
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permitted a quadratic effect of video importance with the inclusion of a squared term.
Analyses were performed with Stata Version 14 (StataCorp, College Station, TX).

A total of 377 potential subjects were solicited to participate, including 139 practicing
thoracic surgeons and 238 trainees. Overall, 107 (28.4%) subjects participated, including 60
(43.2%) of the practicing surgeons and 47 (19.7%) of the trainees. The distributions of
subject gender, age, training status, and comfort level with lobectomy are listed in Table 2.

For the comparison of initial risk estimates across the three vignette categories (low risk,
average risk, high risk), the mean for each subject of the two vignettes within each category
was used. Initial risk estimates mirrored the level of risk designed in the vignettes (Table 3).
There were no physician gender or training status interactions with vignette type (p=0.33
and p=0.77, respectively). Final risk estimates based on vignette/video combinations also
mirrored the level of risk designed in the vignettes and portrayed in the videos (Fig 1).

Relationship between physician gender and changes in risk estimates

There was a significant difference in the absolute change in risk estimates between male and
female physicians (p = 2.48 for male vs female physicians, 95% confidence interval [CI],
0.88 to 4.08, p=0.002), with male physicians having larger changes in scores than female
physicians—an effect that was consistent across the different vignette categories and genders
of the SPs (Fig 2). There was no significant difference based on physician status (§ = —0.45
for trainee vs practicing surgeon, 95% CI —-2.17 to 1.27, p=0.61), which also did not vary
by vignette type. Similar relationships were found when the changes in risk scores were
evaluated as a percentage of initial risk scores (data not shown).

Relationship between standardized patient gender and changes in risk estimates

The effect of SP gender varied by vignette type (< 0.001 for the SP gender by vignette
type interaction). For the low-risk vignette/video combination, male SPs had significantly
greater changes than did female SPs (B = 1.82 for male vs female SPs, 95% CI 0.28 to 3.35,
p=0.02). For the average-risk vignettes/videos, female SPs had significantly greater
changes than did male SPs (f = —2.75 for male vs female SPs, 95% CI -4.51 to —0.98, p=
0.002). For the high-risk vignettes/videos, male SPs had significantly greater changes than
did female SPs (B = 2.87 for male vs female SPs, 95% CI 0.11 to 5.62, p= 0.04).

Whether male physicians responded differently to female versus male SPs compared with
female physicians was assessed separately for each vignette/video type (low, average, and
high risk) by testing the SP gender by physician gender interaction (p=0.91, p=0.77,and p
= 0.09, respectively).

Relationship between video importance rating and changes in risk estimates

Overall video importance was greater for high-risk videos than for low-risk or average-risk
videos (49.9 + 19.6% vs 39.3 £ 21.0% and 39.6 + 20.1%, respectively; p < 0.001 from GEE
regression model). The importance of the video clips in making the final risk estimates was
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related to the video/vignette combinations in a complex manner. Video importance was
related to the amount of change in risk estimates, especially for average-risk and high-risk
vignettes, for which increasing video importance was associated with increasing change in
risk scores (p < 0.001 for each). Low-risk videos were associated with a moderate negative
change (ie, decrease) in risk estimates as video importance increased (p = 0.44) (Fig 3).
There was no statistically significant difference in video importance based on physician
status (p = 0.45) or physician gender (o = 0.68) when vignette type was controlled for.

In the United States, women are approaching parity with men in relation to the incidence of
new lung cancers [1, 21]. However, there is some evidence that women’s access to surgical
care for early-stage lung cancer is less than that of men [9, 10], which suggests patient
gender bias. In addition, there is growing evidence of physician gender-related differences in
how clinical information is perceived and used in decision making [11-14]. The current
randomized trial was designed to evaluate the hypothesis that physician and patient gender
influence risk estimation for major lung resection.

We found that male physicians’ estimates of risk increased more in response to viewing a
video of a standardized patient than did female physicians’ risk estimates. The relationship
between standardized patient gender and changes in risk estimates was more complex.
Although significant differences existed among the vignette/video combinations for different
risk levels, these relationships did not reveal a consistent pattern of behavior. The influence
of viewing videos on changes in risk estimates varied according to the risk level for the
vignette; the importance of videos increased in association with increases in changes in
estimated risk for average-risk and high-risk vignette/video combinations, whereas video
importance was not significantly related to changes in risk estimates for low-risk vignette/
video combinations. Understanding these interactions is important in developing educational
processes that help mitigate gender differences in interpreting and using clinical information.

Patient gender disparities in surgical treatment of lung cancer are similar to findings
regarding access to surgical care for vascular [22] and orthopedic [23] surgical treatment.
These relationships are present after correction for confounders such as socioeconomic
status and race. For lung cancer treatment, the disparity is present despite the fact that the
short-term and long-term outcomes in women undergoing lung operations are superior to the
outcomes in men [5, 8]. The reasons for these patient gender disparities are not known. The
effect appears to exist primarily when physicians encounter patients (in person or in images
or videos) rather than just when they are assessing patients’ paper or electronic records [24,
25]. To our knowledge, the characteristics of such encounters that are associated with bias
have not been identified. They could include overt or subconscious prejudice or perhaps
unconscious recognition of features in SP videos that were consistently recognized and
unintended and that influenced risk estimates.

Physician gender differences in risk estimation and decision making are not well recognized
or understood. Early studies demonstrated the existence of physician differences in clinical
decision making, particularly related to testing and treatments that were patient gender
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specific [26, 27]. More recently, similar findings have been reported related to physician
gender and bias in recommendations for surgical therapy and adjuvant radiation therapy for
breast cancer [12, 13]. Some of these findings may be related to innate differences between
men and women with regard to judgment and decision making. For example, uncertainty in
pursuing shared decision making regarding treatment options can create anxiety, and the
level of anxiety is significantly higher in female physicians than in male physicians, which
may influence risk estimation [14]. Differences in visual and spatial perception between
male and female physicians have been demonstrated, which could influence how videos of
SPs are interpreted [11]. Simply put, female and male physicians may recognize different
patterns among elements in video content and use them differently in judging risk.

We have previously shown that risk estimates for surgical treatment change considerably
when vignette and video pairings are discordant [19]. Risk estimates decrease somewhat
after subjects view a vigorous video paired with a high-risk vignette. By contrast, viewing a
frail video paired with a low-risk vignette results in a substantial increase in risk estimates.
These findings are true for vignettes and videos at the extremes of risk level and physical
performance. The interactions of videos and vignettes in the middle range of risk are more
nuanced and more difficult to model and characterize. At some point in the continuum of
discordance, the direction of change in risk estimates transitions from negative to positive;
the location of that inflection point is related to the vignette risk, the behavior portrayed in
the video, the gender of the physician estimating risk, and the gender of the patient.

There are potential shortcomings in our study. The numbers of participants and vignette/
video combinations were relatively small, limiting the statistical power of the study. There
was considerable imbalance in the number of men versus women physicians, which may
have prevented identification of additional behavioral differences. This imbalance reflects
current workforce and trainee gender distribution. The videos were designed to exhibit
specific levels of gait speed, weakness, fatigue, and weight loss to make the activities of the
paired male and female SPs as similar as possible. Despite these efforts, there may have
been features in the videos that could not be controlled for, resulting in mismatched content
in paired videos that differently influenced surgeons’ perception of the level of vigor/frailty
in the video and their subsequent risk estimates. We did not intentionally create discordant
matches between vignettes and videos so that we could focus the outcomes on gender
differences between the SPs, but such discordances may have existed and would be difficult
to identify if present.

Our results indicate that physicians (and perhaps patients) need to be aware of the influences
of physician and patient gender on decision making. Knowledge of these influences may
assist in understanding disparities in the surgical treatment of lung cancer. Some of these
effects may be mitigated through physician training. The use of appropriately designed
shared decision making instruments may also help overcome some of the unconscious biases
that appear to be involved.

In conclusion, we identified differences in estimation of surgical risk of lung resection
related to physician and patient gender. Our results are preliminary and require further
investigation to better define the nature and magnitude of these effects.
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Performance Characteristics and Metrics for Videos of Standardized Patients

Clinical Factor

Somewhat Vigorous

Neither Vigorousnor Frail

Somewhat Frail

Weight loss

Gait

Strength

Fatigue

None

Normal pace, medium stride

Gait speed to chair 100 steps/min; 0.65
to 0.8 m/sec; 3—4 steps over 6-ft span

Gait speed to table 90 steps/min; 0.6 to
0.7 m/sec; 2.5 steps over 4-ft span

Uses one hand for balance when
sitting, standing, or climbing onto a
step; time to sit and rise 1.5 sec each

Moves without effort from chair to
table

Shirt may appear somewhat
loose; wearing oversized shirt

Slower pace, normal stride
length

Gait speed to chair 85 steps/min;
0.5 to 0.6 m/sec; 4-5 steps over
6-ft span

Gait speed to table 75 steps/min;
0.5 to 0.6 m/sec; 3.5 steps over
4-ft span

Uses two hands for balance and
aid when sitting and standing;
slightly slow to climb onto step
and turn; time to sit and rise 2.0
sec each

Moves somewhat slowly from
chair to table; no evident fatigue

Both shirt and pants may appear loose;
wearing oversized shirt and pants

Slower pace, shortened stride

Gait speed to chair 70 steps/min; 0.3 to 0.4
m/sec; 6-7 steps over 6-ft span

Gait speed to table 60 steps/min; 0.4 to 0.5
m/sec; 4.5 steps over 4-ft span

Some difficulty sitting and standing despite
use of two hands; rocks back and forth
before rising from a seated position; some
difficulty in climbing onto and turning on
step in order to sit on table; time to sit and
rise 3.0 sec each

Some rapid breathing with moderate effort,
appears tired, moves slowly from chair to
table
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Characteristics of Physician Subjects Participating in Study

Category All Subjects  PracticingSurgeon  Trainee  pvalue
Number 107 60 47
Male 90 (84%) 53 (88%) 37 (79%) 0177
Age 431+111 50.7+9.7 338+21 <0.001
Experience level
Traditional program 38
Integrated training program 9
Years in practice 16.6 +10.8
Comfort with assessing lobectomy risk <0.001
Beginner 9 (8%) 0 9 (19%)
Advanced beginner 10 (9%) 0 10 (21%)
Competent 34 (32%) 9 (15%) 25 (53%)
Proficient 54 (50%) 51 (85%) 3 (6%)
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Table 3

Initial Risk Estimates Based on Vignettes Alone

Category Low-Risk Vignettes Average-Risk Vignettes High-Risk Vignettes pvalue
All subjects 10.4£9.9 176 £13.2 21.0+14.7 <0.001
Male physician subjects 105+9.7 176 +134 20.6 +13.8 0.78
Female physician subjects 10.3+114 17.4+128 23.6+18.8

Trainees 9.6+10.4 16.0+134 20.1+15.5 0.39
Practicing surgeons 11.1+95 18.7+£13.0 21.8+14.1
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