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Purpose: Differences in the utilization of carpal tunnel release (CTR) by Blacks and women are well
documented, but less is known regarding the impact of patienteprovider concordance on treatment
recommendations. To investigate this, we surveyed hand surgeons using hypothetical scenarios to
evaluate variations in treatment recommendations for carpal tunnel syndrome based on patient-related
factors and patienteprovider concordance.
Methods: Three pairs (six total) of hypothetical scenarios with clinical symptoms of carpal tunnel syn-
drome were created varying sex, race, and occupation. We used names as a proxy for sex and race.
Occupation included manual laborers, secretaries, athletes, and retirees. American Society for Surgery of
the Hand members were emailed an anonymous web-based link to participate. We used descriptive
statistics to analyze the scenario-based treatment recommendations.
Results: We identified 3,067 eligible members for participation; 770 surgeons responded (25%) and provided
recommendations for 3,742 scenarios. For scenarios involving symptomatic patients without electrodiagnostic
studies (EDS), with normal EDS, and with abnormal EDS, no difference was noted in surgeon treatment
recommendations based on patients’ race, sex, and occupation. Surgeons recommended EDS for 31% and
32.8% of the scenarios with Black female and White male patients, respectively, who did not have EDS at
presentation and CTR for 32.3% and 33% of White females and Black males with normal EDS, respectively.
Among retired Black female andWhite male patients older than 80 years of age with abnormal EDS, surgeons
recommended CTR in 89.9% and 89.3% of them, respectively. For patienteprovider racially concordant pairs,
White surgeons recommended CTR to a similar proportion of Black andWhite hypothetical patients; however,
Black surgeons recommended CTR to a greater proportion of patients with Black-sounding names.
Conclusions: We found that surgeon treatment recommendation was not associated with patient race,
sex, or occupation; however, differences did emerge based on patienteprovider racial concordance,
suggesting that alignment of patient and provider identities may influence treatment recommendations.
Type of study/level of evidence: Prognostic III.
Copyright © 2023, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Carpal tunnel syndrome (CTS) is one of the most common
compressive neuropathies and represents 90% of all entrapment
syndromes, impacting 14% of the general population.1,2 The diag-
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nosis can be made clinically based on the CTS-6 criteria or using
electrodiagnostic studies (EDS). In 2016, the American Association of
Orthopedic Surgeons clinical practice guidelines identified strong
evidence for the use of physical examination signs and symptoms to
diagnose CTS.3,4 Among patients with a high clinical suspicion for
CTS, EDS has not been shown to change the diagnosis in a clinically
significant manner.5 Despite established clinical practice guidelines,
some providersmay still require preoperative EDS before proceeding
with carpal tunnel release (CTR) under circumstances where inter-
pretation of symptoms and clinical findings are challenging.4e6
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Table 1
Surgeon Demographics

Surgeon Group Sample (N ¼ 770)

Race
Non-Hispanic White 367 (47.7%)
Non-Hispanic-Black 13 (1.7%)
Hispanic 20 (2.6%)
Asian 52 (6.8%)
Middle Easter 11 (1.4%)
Other 14 (1.8%)
Mixed 6 (0.8%)
Missing/unknown 287 (37.3%)

Sex
Male 413 (82.9%)
Female 85 (17.1%)

Practice y
1e15 241 (46.3%)
16e30 166 (31.9%)
>30 114 (21.9%)

Practice setting
Academic 138 (26.5%)
Nonacademic 383 (73.5%)
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When implementing clinical guidelines for CTS, it is possible
that providerepatient discordance can impact provider interpre-
tation of symptoms, leading to variable treatment recommenda-
tions. Patienteprovider concordance represents similarity in some
trait (race, ethnicity, sex, and/or age) during a clinical encounter;
these commonalities have been shown to enhance communication,
improve patient compliance, and can potentially lead to improved
health care outcomes.7e10 Therefore, CTS is ideally suited to
examine patienteprovider concordance because this diagnosis re-
lies on the patient’s clinical presentation and provider’s interpre-
tation of the symptoms and physical findings. Inequities in the
treatment of CTS based on race and sex have been documented in
the literature; however, the impact of specific patient-related fac-
tors and patienteprovider concordance on surgical and nonsurgical
treatment recommendations is poorly understood.11e13

Because CTS is one of the most common hand conditions, we
sought to understand whether differences in the utilization of
carpal tunnel release (CTR) are related to provider recommendation
based on the interpretation of symptom severity, availability of
diagnostic testing, and patient race, sex, and occupation. In this
national study of hand surgeons, we sought to understand the
impact of patienteprovider concordance on treatment recom-
mendations for CTS, using a survey-based clinical scenario
approach. Our primary outcome included surgeon treatment rec-
ommendations based on patient-related factors (race, sex, and
occupation). Secondary outcomes included treatment recommen-
dations under circumstances of patienteprovider concordance. We
hypothesized that surgeon treatment recommendation would vary
based on patienteprovider concordance and patient race and sex.

Methods

Study sample

This quantitative survey-based study underwent peer review by
the American Society for Surgery of the Hand (ASSH) Research
Committee. The purpose of the study was to elicit differences in
hand surgeon treatment recommendations for hypothetical pa-
tients with CTS when variation in patient race and sex is present.
Because this was a deidentified survey study, we received an
exemption from our institutional review board. Active and candi-
date members of the ASSH were invited to participate in a web-
based questionnaire via an anonymous link in February 2023;
retired, international, and nonphysician members were excluded. A
total of 3,067 eligible members were emailed.

Survey instrument and data analysis

With the aid of the Center for Bioethics and Social Sciences in
Medicine at our institution, we developed the survey instrument
including six hypothetical scenarios of patients with clinical
symptoms of CTS. The Center for Bioethics and Social Sciences in
Medicine is comprised of a multidisciplinary group of experts
within ethics and health sciences research (https://cbssm.med.
umich.edu). Scenarios included patients without EDS, with
normal EDS, and with abnormal EDS (nonrecordable median nerve
sensory latency and abductor pollicis brevis muscle changes). These
scenarios were pilot-tested for understanding with six hand sur-
geons at the University of Michigan. Patient occupation (manual
laborer, winery owner, secretary, athlete, and retiree) and age (30,
40, and 80 years) were varied in the scenarios. Adopting the
approach by Betrand and Mullainathan14, two versions (A and B) of
the instrument were created; each version contained identical
clinical presentations, but the patient’s name was varied as a proxy
for race and sex. Version A or version B of the surveys were
randomly distributed using the platform Qualtrics (see Appendix,
available on the Journal’s website at www.jhsgo.org, for clinical
vignettes.) On the initial survey request, surgeons were allowed to
choose one answer; however, after receiving email feedback, we
gave surgeons participating in the second round of invites the op-
tion to select more than one response.
Outcomes

The primary outcome was surgeon recommendation based on
perceived race, sex, and occupation of each hypothetical patient.
Secondary outcome included surgeon treatment recommendations
under conditions of patienteprovider concordance.
Exposure

We defined patienteprovider racial concordance when both the
hypothetical patient and provider shared the same race (ie, the
surgeon self-identified as White who made a treatment recom-
mendation for aWhite patient in the scenario) and sex concordance
when the patient and the provider were of the same sex.
Analysis

In our a priori power calculation, we assumed that 60% of sur-
geon recommendations would be based on clinical factors alone,
regardless of race, sex, and occupation; we estimated an interclass
correlation of 0.10. To detect 0.05 significance and 80% power, 264
surgeons were needed. For each surgeon, we nested treatment
recommendations to the clinical scenarios to get a total number of
recommendations per scenario. Responses were collected elec-
tronically and coded. The data were collected and organized at
patient and surgeon levels, respectively. Descriptive statistics and
simple chi-square tests were used to compare the treatment rec-
ommendations among patients with different races/ethnicities,
sexes, and occupations. We also compared surgeon recommenda-
tions under conditions of patienteprovider concordance based on
the race/ethnicity and sex of the respective groups. Finally, we used
mixed-effect logistic regression to assess the recommendation for
CTR controlling for patient sex, race, occupation, surgeon race,
surgeon sex, surgeon practice year, and practice academic setting.
Stata 15.1 was used to perform our statistical analysis.
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Table 2
Surgeon Treatment Recommendation Among Patients Without EDS

Patient Characteristics Sample (N ¼ 1447) CTR (n1 ¼ 236) Splint (n2 ¼ 457) Steroid (n3 ¼ 184) NCS/EDS (n4 ¼ 461) Other (n5 ¼ 109) P Value

Race .85
White 717 121 (16.9%) 220 (30.7%) 87 (12.1%) 235 (32.8%) 54 (7.5%)
Black 730 115 (15.8%) 237 (32.5%) 97 (13.3%) 226 (31.0%) 55 (7.5%)

Sex .85
Male 717 121 (16.9%) 220 (30.7%) 87 (12.1%) 235 (32.8%) 54 (7.5%)
Female 730 115 (15.8%) 237 (32.5%) 97 (13.3%) 226 (31.0%) 55 (7.5%)

Occupation .92
Automotive assembly line 769 121 (15.7%) 244 (31.7%) 101 (13.1%) 248 (32.3%) 55 (7.2%)
Winery owner 678 115 (17.0%) 213 (31.4%) 83 (12.2%) 213 (31.4%) 54 (8.0%)

Table 3
Surgeon Treatment Recommendation Among Patients with Normal EDS

Patient Characteristics Sample (N ¼ 1200) CTR (n1 ¼ 391) Splint (n2 ¼ 188) Steroid (n3 ¼ 581) Other (n4 ¼ 40) P value

Race .10
White 607 200 (33.0%) 91 (15.0%) 303 (49.9%) 13 (2.1%)
Black 593 191 (32.2%) 97 (16.4%) 278 (46.9%) 27 (4.6%)

Sex .10
Male 593 191 (32.2%) 97 (16.4%) 278 (46.9%) 27 (4.6%)
Female 607 200 (33.0%) 91 (15.0%) 303 (49.9%) 13 (2.1%)

Occupation .79
High school basketball coach 624 202 (32.4%) 97 (15.5%) 301 (48.2%) 24 (3.9%)
Secretary 576 189 (32.8%) 91 (15.8%) 280 (48.6%) 16 (2.8%)

Table 4
Surgeon Treatment Recommendation Among Patients Abnormal EDS

Patient Characteristics Sample (N ¼ 1095) CTR (n1 ¼ 981) Splint (n2 ¼ 28) Steroid (n3 ¼ 69) Other (n4 ¼ 17) P Value

Race .98
White 549 490 (89.3%) 15 (2.7%) 35 (6.4%) 9 (1.6%)
Black 546 491 (89.9%) 13 (2.4%) 34 (6.2%) 8 (1.5%)

Sex .98
Male 549 490 (89.3%) 15 (2.7%) 35 (6.4%) 9 (1.6%)
Female 546 491 (89.9%) 13 (2.4%) 34 (6.2%) 8 (1.5%)
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Results

We identified 3,067 eligible surgeons for participation in the study.
In the first and second round of email invitations, 446 and 314 re-
sponses were received, respectively, resulting in a total of 770 sur-
geons who responded (25%), providing recommendations for 3,742
scenarios. In total, 37% of the respondents did not provide de-
mographic data. Among the respondents, 47% were White, and men
comprised 83% of the cohort (Table 1). Most of the participants were
<15 years in practice (46%) and worked in a nonacademic setting.
Treatment recommendation among patients without EDS

Surgeons were presented scenarios with a Black female (Latoya
Johnson) or aWhite male (StevenWalsh) in their 30s who presented
with symptomatic CTS, without EDS. Surgeons recommended CTR
for 15.8% and 16.9% and recommended EDS/NCS for 31% and 32.8% of
patients with Black- and White-sounding names, respectively (P ¼
.85; Table 2). Overall, no difference was observed in surgeon treat-
ment recommendation (surgery, splint, and steroid injection) among
the scenarios when stratified based on patient race, sex, and occu-
pation, suggesting that the presence or absence of EDS/NCS was the
main driving factor for treatment recommendation.
Treatment Recommendation Among Patients With Normal EDS

Surgeons were presented with scenarios including a Black male
(Jamal Johnson) or a White female (Emma Smith) in their 40s,
presenting with symptomatic CTS and normal EDS. Among these
symptomatic patients with normal EDS, one-third of the surgeons
recommended CTR; steroid injections were recommended for
46.9% and 49.9% of patients with Black- and White-sounding
names, respectively, (P ¼ .102; Table 3). Overall, no difference was
observed in surgeon recommendation based on patient race, sex,
and occupation. These findings suggest that some hand surgeons
weigh their clinical interpretation of symptomatic CTS patients
over normal EDS; however, most surgeons chose to use a steroid
injection as an additional diagnostic maneuver.
Treatment recommendation among patients with abnormal EDS

Surgeonswere presentedwith a Black female (SherondaWilliams)
or a White male (John Miller) who was older than 80 years of age,
with symptomatic CTS and grossly abnormal EDS (nonrecordable
median nerve sensory latency and fibrillations of the abductor pollicis
brevis muscle). In these scenarios, surgeons recommended CTR for
89.9% and 89.3% of patients with Black- and White-sounding names,
respectively (Table 4). No difference was noted in surgeon recom-
mendations when patients were stratified based on race and sex.
These findings suggest that despite advanced age, clinical symptoms
and grossly abnormal EDS were the main drivers of surgeon
recommendation.
Treatment recommendation based on patienteprovider
concordance

Our cohort included 13 self-identified Black surgeons and 20
Hispanic surgeons. Overall, Black and Hispanic surgeons



Table 5
Surgeon Recommendations for CTR Overall

Surgeon Characteristics Sample (N ¼ 3,742) Carpal Tunnel Release

Yes (N1 ¼ 1,637) No (N2 ¼ 2,105) P value

Race <.0001
NH-White 2,194 1,021 (46.5%) 1,173 (53.5%)
NH-Black 78 45 (57.7%) 33 (42.3%)
Hispanic 120 70 (58.3%) 50 (41.7%)
Asian 312 138 (44.2%) 174 (55.8%)
Other 1038 363 (35%) 675 (65%)

Table 6
PatienteProvider Concordance (Race and Sex)

Race/Ethnicity

Surgeon Group Sample Carpal Tunnel Release

Yes No P value

Race White patients
Non-Hispanic White 1098 515 (46.9%) 583 (53.1%) .34
Non-Hispanic Black 39 21 (53.9%) 18 (46.2%)

Race Black patients
NH-White 1096 506 (46.2%) 590 (53.8%) .06
NH-Black 39 24 (61.5%) 15 (38.5%)

Sex

Surgeon Group Sample Carpal Tunnel Release

Yes No P Value

Sex Male patients
Male 1,237 588 (47.5%) 649 (52.5%) .66
Female 252 116 (46.0%) 136 (54.0%)

Sex Female patients
Male 1,237 586 (47.4%) 651 (52.6%) .74
Female 253 117 (46.3%) 136 (53.8%)
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recommended CTR for 57.7% and 58.3% of the patients in the study
(P < .001; Table 5). Surgeons who did not identify their race/
ethnicity (other) recommended CTR for 35% of hypothetical
symptomatic patients, P < .001 (Table 5). Self-identified Black and
White surgeons recommended CTR to a similar proportion ofWhite
patients, 53.9% and 46.9%, respectively (P ¼ .393); however, dif-
ferences in surgeon recommendation for CTR among Black patients
exist (Table 6). Black surgeons recommended CTR for 61.5% of Black
patients, whereas White surgeons recommended CTR for 46.2% of
the Black patients (P ¼ .059; Table 6). When we examined
patienteprovider sex concordance, no differences were observed in
the treatment recommendation among sex concordant and
discordant pairs (Table 6).

Treatment recommendation based on mixed effects of
patienteprovider variables

On mixed-effects logistic regression (surgeon- and patient-level
data nested together), patient sex (male vs female), patient race
(White vs Black), patient occupation, surgeon sex, surgeon race,
surgeon years in practice, and practice setting had no significant
impact on treatment recommendation (Table 7). The presence of
EDS was the most significant factor (P ¼ .00) that correlated with a
recommendation for surgery; patients with abnormal EDS were
recommended for surgery at a statistically significant higher rate
compared with those with normal EDS and no EDS.

Discussion

We evaluated the impact of patient characteristics and provider
clinical interpretation of symptoms on treatment recommendations
for CTS. Overall, we found no significant difference in surgeon
treatment recommendations based on patient race, sex, and occu-
pation. Despite this, differences in treatment recommendations
based on race and sex have been documented in the medical liter-
ature. In a study among cardiologists, the investigators created a
computerized survey instrument with Black andWhite patients who
presented with chest pain and found that cardiologists recom-
mended cardiac catheterization at a significantly lower rate among
women and Black patients comparedwithmen andWhite patients.15

Disparities in prescription pain medications based on patient race
have been observed among pediatric patients with appendicitis and
adult patients with fractures; Black patients received a prescription
at a significantly lower rate compared with their White counter-
parts.16,17 Although these clinical studies have demonstrated treat-
ment recommendations that differ based onpatient race and sex, it is
possible that among our cohort of surgeons, the preference and
utilization of clinical guidelines and EDS were the main drivers of
recommendations rather than patients’ race, sex, and occupation.

We found differences in treatment recommendation based on
patienteprovider racial concordance; surgeons who self-identified
as White recommended surgical intervention to a similar propor-
tion of White and Black patients. In contrast, Black surgeons rec-
ommended surgery to a greater proportion of Black patients
comparedwithWhite surgeons; however, this effectwas diminished
on multi-variable regression. Perhaps, the difference in Black sur-
geons’ recommendation for CTR among Black patients in this study is
attributable to the recognition of the name as a proxy for race.
Patienteprovider race/ethnicity and sex concordance are influential
in communication, shared decision making, understanding of the
disease, compliance with treatment recommendations, and overall
outcomes.7,18e20 Patienteprovider racial concordance has had



Table 7
Mixed-Effects Model to Predict Recommendation for CTR

Patient Mixed-Effects Model to Predict
Recommendation for CTR

P Value

Male vs female .97
NH-White vs NH-Black .62
Normal EDS/NCS vs no EDS/NCS .00
Abnormal EDS/NCS vs no EDS/CNS .00
Winery vs automotive assembly line vs
automotive assembly line

.76

HS basketball coach vs automotive assembly line .76
Surgeon Black vs White .13

Hispanic vs White .05
Asian vs White .48
Other vs White .69
Male vs female .21
Practice y: 16e30 y vs 1e15 y .13
Practice y: >¼30 y vs 1e15 y .06
Academic vs nonacademic .55
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demonstratable effects on health care outcomes; Black newborn
mortality was reduced by 58% when under the care of a Black
physician, Black men seeking primary care demonstrated an
increased willingness to see a physician and acceptance of preven-
tive services when under the care of an Black physician.21e23 Beyond
communication, patienteprovider racial concordance has been
associated with decreased health care expenditure among Black,
Hispanic, and Asian patients perhaps related to compliance and
preventive care.7 For CTS, it is possible that some of the differences in
treatment recommendation under conditions of racial concordance
and discordance impact differences in the utilization of CTR among
Black patients.11e13

The study has some limitations. First, survey responses may differ
from actual clinical practice; however, to minimize this, we made the
survey responses anonymous. Second, name was used as a proxy in
our scenarios for race and sex. This was done to identify implicit
rather than explicit bias; however, there may have been some sur-
geons who did not recognize the significance of the names when
responding to the survey or who did recognize the names and made
changes to their recommendations. Third, we had a proportion of
surgeons who did not report their own race/ethnicity; however, no
indication reports that one’s race impacts treatment recommenda-
tion. Additionally, it is possible that the treatment recommendation of
the 37% who did not self-identify race/ethnicity may have impacted
our patienteprovider concordance outcomes. Fourth, we do not have
access to the demographic composition of the ASSHmembership, and
thismakes determining a nonresponder bias difficult. Despite this, we
present data from a diverse group of surgeons across several racial/
ethnic backgrounds, sex, practice settings, and experience. Finally,
perhaps the survey hypothetical scenario methodology to examine
implicit bias employed here without specifically showing a picture of
the patient or their hand may explain the lack of variation in treat-
ment recommendation here relative to other studies that observed
differences in provider recommendation based on race.

In this study, we did not directly observe differences in patient
treatment recommendation based on age, race, or sex.We did find a
propensity for Black surgeons to recommend CTR at a greater rate
among Black patients. Because patienteprovider concordance leads
to improved communication; shared cultural beliefs, values, and
experiences; and treatment recommendations have a high likeli-
hood of being enacted, this could change utilization in the
future.18e25 Although opportunities for creating more racially
concordant patientephysician pairings are limited by workforce
diversity, increased awareness of the impact of cultural humility
and sensitivity may serve to decrease the barriers that racial
discordance can present to achieve equitable surgical care. Under
conditions of patienteprovider discordance, it is critical that pro-
viders remain vigilant about the impact implicit and explicit bias
can have on the interpretation of clinical symptoms, treatment
recommendations, and overall patient care.
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