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Abstract

Introduction: Many strategies to alleviate racial/ethnic disparities in surgical care target 

healthcare providers. Yet limited data exists about the perception of disparities among the range of 

clinical staff who work in perioperative settings. Such information could help initiate 

conversations about disparities in perioperative care and, if necessary, implement interventions to 

alleviate them. Our aim was to evaluate the association between sociodemographic characteristics, 

clinical position (physicians and non-physicians) and perception of perioperative disparities at a 

large tertiary care center.

Methods: We surveyed perioperative staff at the institution using an anonymous online survey. 

Primary outcome was respondents’ perception of disparities in perioperative care at the institution 
due to patients’ insurance status/type, ability to speak English, education, and racial/ethnic 

minority status. The association between clinical position (physician vs. non-physician) and 

perception of disparities was assessed in bivariate and then multivariable analysis, adjusting for 

respondents’ race, sex, age, and years at the institution. Secondary outcomes included perception 

of disparities in perioperative care in the United States due to patients’ insurance status/type, 

ability to speak English, education, and racial/ethnic minority status.

Results: 217 completed questions that could be analyzed. Among these responders, 101 were 

physicians (46.5%), 165 (76.0%) were white, and 144 (66.4.%) were female. Bivariate and 

multivariate analysis revealed that physicians had higher perception of disparities in perioperative 

care at the institution based on patients’ ability to speak English, education, and racial/ethnic 
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minority status. Physicians also had higher perceptions of disparities in perioperative care in the 
United States than non-physicians.

Conclusions: Physicians reported higher perceptions of disparities in perioperative care than 

non-physicians, potentially explained by differences in training or contact with patients. Such 

findings serve as a first step at examining and discussing disparities in perioperative care and 

warrant further study.
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1. INTRODUCTION:

Many studies document racial/ethnic disparities in surgical care, including lower rates of 

certain types of surgeries,1,2 longer operative times,3 more postoperative complications,1,4 

and longer length of postoperative hospital stay for racial/ethnic minority as compared to 

White patients.5 Some research suggests that other sociodemographic characteristics, 

including inability to speak English and low socioeconomic status, are linked to receipt of 

lower quality care.6,7

Although such disparities have been well-described, three previous studies demonstrated that 

surgical providers barely acknowledge them as facts. Only 36.6% of surveyed general 

surgeons,8 13% of surveyed cardiothoracic surgeons,9 and 9% of surveyed orthopedic 

surgeons10 endorsed a belief that racial/ethnic disparities exist in their respective specialties 

nationwide. Moreover, surgeons’ acknowledgement decreased dramatically when they 

considered their own practice settings; they were more likely to identify disparities 

nationwide than at their own hospital or offices.8,9,10

Studies have focused primarily on surgical outcomes and surgeons’ acknowledgment, with 

little data available about disparities throughout the perioperative period—from the 

preoperative check-in/holding area to the intraoperative operating room to the postoperative 

recovery room.11,12 Likewise, no studies, to our knowledge, have focused on other members 

of perioperative staff with whom a patient interacts on the day of surgery, including 

physicians (like anesthesiologists) or non-physicians (like nurses, patient care assistants, or 

certified surgical technicians). As hospitals and other organizations strategize to meet and 

alleviate disparities in care, one factor under consideration is providers’ knowledge and 

attitudes about disparities.6 Given that “provider” may signify a wide variety of staff, 

distinguishing among physician versus non-physician staff may help initiate and guide 

conversations about disparities in perioperative care for each group and subsequently 

delineate targeted interventions.

Given the absence of literature about disparities tied to perioperative workers, surveys of 

staff about disparities in perioperative care might focus more on perceptions rather than 

awareness or acknowledgement, emphasizing attitudes over actual circumstances. The 

objective of this study was to determine how clinical position as physician or non-physician 

was associated with different perceptions of perioperative disparities at a large urban tertiary 
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care center. We compared physicians and non-physicians to mirror the traditional organizing 

dichotomy within healthcare settings.13 Given the absence of literature on this topic, we 

conducted an exploratory analysis as to whether non-physicians or physicians were more 

likely to perceive disparities in perioperative care at their institution and in the United States 
due to patients’ insurance status (1), ability to speak English (2), education (3), and racial/

ethnic minority status (4). Finally, we evaluated the association of clinical position and other 

respondent demographics on perceptions of the impact of systemic factors (such as access to 

care) in explaining disparities in care.

2. MATERIALS AND METHODS:

The Institutional Review Board at our institution approved this study. Completion of the 

survey indicated informed consent, with no written informed consent obtained to ensure 

anonymity.

2.1 Recruitment of participants:

A recruitment email to possible participants was sent approximately one month prior to 

initiation of the study. The survey and its purpose were also presented at staff meetings so 

possible participants could ask questions. In July 2017, we sent an anonymous online self-

administered survey to 1426 eligible participants who worked in the perioperative 

environment at the institution. After discussion with the Perioperative Services Department, 

we included staffing groups who had contact with patients: nurses and patient care assistants 

who work in the preoperative and postoperative holding areas, operating room nurses, 

certified scrub technicians, anesthesia technicians, and staff and trainee physicians 

(anesthesiologists, general surgeons, gynecologists, orthopedic surgeons, urologist, 

neurosurgeons, oral and maxillofacial surgeons). Three subsequent emails, approximately 

one week apart, were sent to encourage participation, making the survey available to all 

participants for one month.

2.2 Inclusion criteria:

Given our response rate, we recoded all nurses, patient care assistants, certified scrub 

technicians, and anesthesia technicians as “non-physicians.” A priori, to assure anonymity, 

physicians of different specialties and rank were coded as “physicians.”

2.3 Survey

Our survey (with 5 questions about participants’ work position, 10 multi-part questions 

about perceptions of disparities, and 7 demographic questions; available as Supplementary 

Material) was adapted from four separate studies8,9,14,15 for use among the perioperative 

staff at our institution. The survey, administered using REDCap, was modified to focus on 

perioperative care both at this institution and in the United States, and was reviewed by two 

survey researchers and three perioperative staff members outside our institution.

2.4 Survey items

The primary outcomes were measured by two multi-part questions. One question (item 3) 

asked separately about perceptions of disparities in care for patients based on their type of 
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insurance and their insurance status, ability to speak English, education, and race/ethnicity. 

The question asked respondents to indicate how often these factors manifested in different 

perioperative care, with possible answers ranging from ‘never’ (with a value of 1) to ‘often’ 

(with a value of 4) or ‘I am not sure’ (coded as missing). Another question (item 6) asked 

whether racial/ethnic minority patients received the same surgical, anesthetic or 

postoperative care, with possible answers ranging from ‘strongly agree’ (with a value of 1) 

to ‘strongly disagree’ (with a value of 4) or ‘I am not sure’ (coded as missing).’ See Figure 1 

for exact wording of questions.

Secondary outcomes were also measured using multi-part questions. One question (item 2) 

asked respondents to indicate how often they perceived that patients’ type of insurance and 

insurance status, ability to speak English, education, and race/ethnicity were associated with 

differences in perioperative care in the United States, with possible answers ranging from 

‘never’ (with a value of 1) to ‘often’ (with a value of 4) or ‘I am not sure’ (coded as 

missing). Another question (item 5) asked whether racial/ethnic minority patients received 

the same surgical, anesthetic or postoperative care, with possible answers ranging from 

‘strongly agree’ (with a value of 1) to ‘strongly disagree’ (with a value of 4) or ‘I am not 

sure’ (coded as missing).’ See Supplementary Material for exact wording of questions.

A final multi-part question (item 8) interrogated the contribution of systemic factors (access 

to doctors and hospitals, communication between doctors and patients, and time allotted for 

nonmedical aspects of care) to racial/ethnic disparities in perioperative care at the institution.

Answers to all questions were analyzed as continuous outcomes, from 1 to 4 with 1 

corresponding to low perception of disparities and 4 corresponding to high perception of 

disparities. This analysis choice was made a priori in order to represent the continuum of 

answers. Respondents also completed questions about clinical position (the explanatory 

variable and thus, a mandatory question), personal demographics (age, race, sex, primary 

language) and work environment (years at institution): these items were used as covariates 

for adjustment in multivariable analyses.

2.5 Statistical Analysis

All analyses were conducted using SPSS 24 (IBM Corp. Released 2016. IBM SPSS 

Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp). All hypothesis testing was 

two-tailed with significance interpreted as p<0.05.

Baseline participant demographics and characteristics were reported as frequency count (%). 

Chi-squared tests were used to calculate 2-sided p-values for comparisons between 

physicians and non-physicians in race, sex, age, and years of service at the institution.

The exposure of interest was physician/non-physician status. The primary outcomes of 

interest were perception of disparities in perioperative care at the institution based on 

patients’ insurance status/type (1), ability to speak English (2), education (3), and racial/

ethnic minority status (4). Disparities in care due to patients’ insurance status/type was 

measured as a composite mean score of question 3a and 3b: “how often do people with 

similar medical conditions receive different perioperative care due to insurance status or 
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insurance type?” Likewise, disparities in care due to patients’ ability to speak English was 

measured from question 3c, “how often do people with similar medical conditions receive 

different perioperative care due to ability to speak English,” and due to patients’ education 

was measured from question 3d: “how often do people with similar medical conditions 

receive different perioperative care due to education?” Finally, disparities in perioperative 

care due to patients’ race/ethnicity status was measured as a composite score from questions 

3e, ‘how often do people with similar medical conditions receive different perioperative care 

due to race/ethnicity?’ and from 6a, 6b, 6c, 6d, 6e which asked whether racial/ethnic 

minority patients received the same surgical, anesthetic or postoperative care.

To test which clinical group was more likely to perceive disparities, an independent two-

sample t-test was performed. Multivariable linear regression models tested the effects of 

clinical position on perception scores, adjusting for respondents’ race, sex, age, and years of 

service at the institution. Assumptions necessary to perform linear regression (including 

linearity of data, normality of residuals, homoscedasticity and noncollinearity) were verified. 

In addition, given non-normal distribution of data, results were confirmed with a linear 

regression model using natural log of the primary endpoints. Covariates were selected a 
priori. Although no previous literature speaks to how respondents’ race, sex, and age might 

influence perception, related literature on acknowledgement of disparities suggests that these 

factors may be influential.14,15 Years of service at the institution was added as a covariate at 

the suggestion of the Perioperative Services Department staff, given that perception of care 

at the institution may be influenced by length of affiliation.16

Secondary outcomes of interest were perception of disparities in perioperative care in the 

United States based on patients’ insurance status/type (1), ability to speak English (2), 

education (3), and racial/ethnic minority status (4). Disparities in care due to patients’ 

insurance status/type was measured as a composite mean score of question 2a and 2b: “how 

often do people with similar medical conditions receive different perioperative care due to 

insurance status or insurance type?” Likewise, disparities in care due to patients’ ability to 

speak English was measured from question 2c, “how often do people with similar medical 

conditions receive different perioperative care due to ability to speak English,” and due to 

patients’ education was measured from question 2d: “how often do people with similar 

medical conditions receive different perioperative care due to education?” Finally, disparities 

in perioperative care due to patients’ race/ethnicity status was measured as the composite 

score from questions 2e, ‘how often do people with similar medical conditions receive 

different perioperative care due to race/ethnicity?’ and from 5a, 5b, 5c, 5d, 5e which asked 

whether racial/ethnic minority patients received the same surgical, anesthetic or 

postoperative care. As with the primary outcome, we utilized bivariate and then 

multivariable analysis to test the effects of clinical position on composite scores of 

disparities in perioperative care.

We then evaluated, in bivariate analysis, the individual effect of respondents’ clinical 

position, age, race, and primary language on perception of the role of systemic factors on 

perioperative disparities at the institution. This outcome was measured from all the 

components of item 8 (a, b, c, d, e, f, g), which asked how much the following factors 

impacted racial/ethnic disparities in perioperative care at the institution: lower quality of 
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care in minority prevalent settings, availability of doctors and hospitals in general and for 

surgical care, healthcare provider attitudes and beliefs, miscommunication between provider 

and patient, lack of time to address psychosocial issues and lack of continuity of care.

Responders were classified as complete if they answered at least one disparity question 

(either item 2, 3, 5, or 6 in totality) AND the demographic sections; incomplete responders 

were all other participants. All incomplete responses included clinical position as this 

question was mandatory for survey submission. Only surveys of complete responders 

(n=217) were included for bivariate and regression analysis. In post-hoc analysis, completed 

items from incomplete responders (n=169) were analyzed together with items from complete 

responders in bivariate analysis. “I’m Not Sure” was treated as a missing variable and was 

excluded from analysis.

3. RESULTS:

The survey was sent to 1426 members of the perioperative community, 714 non-physicians 

and 712 physicians. 386 responded (total response rate=25.8%). There were 217 complete 

responders. 181 staff fully completed items about perception of disparities in perioperative 

care at our institution due to patients’ insurance status, 202 staff about disparities due to 

patients’ ability to speak English, 195 staff answered questions about disparities due to 

patients’ education level, and 210 about disparities due to patients’ racial/ethnic minority 

status. 162, 176, 174, and 194 staff completed items about perceptions of disparities in 

perioperative care in the United States based on patients’ insurance status, ability to speak 

English, education, and race/ethnicity respectively. 206 staff completed item 8 about the 

contribution of systemic factors to racial/ethnic disparities in perioperative care at our 

institution.

Among responders, 101 were physicians (46.5%), 165 (76.0%) were White, and 144 

(66.4%) were female. 39.2% of complete responders were 40 years old or younger (Table 1). 

Among non-physicians, 97 (44.7%) were nurses, 12 (5.5%) were certified scrub 

technologists, 4 (1.8%) were operating room assistants, 2 (0.9%) were patient care 

assistants, and 1 (0.5%) was an anesthesia technician.

3.1 Perception of disparities within institution

The perception of disparities in perioperative care at the institution was, on average, low 

based on patients’ insurance status/type (X=1.81; SD= 0.81), ability to speak English 

(X=2.02; SD: 0.94), education (X=1.82; SD: 0.78), and racial/ethnic minority status 

(X=1.84; SD: 0.68). See Figure 2.

Bivariate analysis revealed that physicians as compared to non-physicians had higher 

perception of disparities in perioperative care at our institution based on patients’ ability to 

speak English (mean difference=0.73, p<0.001), education (mean difference=0.49, p<0.001) 

and race/ethnicity (mean difference=0.43, p<0.001), but not based on insurance status/type 

(p=0.14). See Figure 3. Similarly, non-White providers and younger staff had higher 

perceptions of perioperative disparities due to patients’ ability to speak English, education, 
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and race/ethnicity at our institution than White or older staff members. Respondents’ sex 

was not associated with perception of disparities in any category.

In regression analysis adjusting for respondents’ race, sex, age, and years of service, 

physician status versus non-physician status was associated with a significant effect on 

perception of disparities in the institution’s perioperative care based on patients’ ability to 

speak English (B= 0.95, 95% CI: 0.68–1.22, p<0.001), education (B=0.60, 95% CI: 0.36–

0.84, p<0.001) and race/ethnicity (B=0.56, 95% CI: 0.35–0.76, p<0.001), but not based on 

insurance status/type (p=0.56).

3.2 Perception of disparities in the United States

The average scores for perception of disparities in United States perioperative care based on 

patients’ insurance status (X=2.56; SD: 1.03), ability to speak English (X= 2.64; SD: 1.00), 

education (X=2.37; SD: 0.98), and racial/ethnic minority status (X=2.24; SD: 0.77) was 

representative of ‘agree.’ See Figure 2.

In bivariate analysis, both physicians and non-White staff had significantly higher perception 

of disparities in United States perioperative care than non-physicians and White staff based 

on patients’ ability to speak English, education, and race/ethnicity, but not insurance status/

type. See Figure 4. There was no significant difference in perception based on respondents’ 

sex. Younger staff were more likely to perceive disparities based on patients’ ability to speak 

English, but not their insurance status, education, or race/ethnicity.

In regression analysis adjusting for respondents’ race, sex, age, and years of service, 

physician versus non-physician status remained associated with a significant effect on 

perception of disparities in perioperative care at the institution based on patients’ ability to 

speak English (B= 0.89, 95% CI: 0.49–1.13, p<0.001), education (B=0.75, 95% CI: 0.43–

1.08; p<0.001) and race/ethnicity (B=0.65 95% CI: 0.41–0.89; p<0.001), but not based on 

insurance status/type (p=0.43).

3.3 Perception of role of systemic factors in racial/ethnic disparities at our institution

Finally, bivariate analysis revealed that physicians were more likely to believe that racial/

ethnic disparities in perioperative care were due to systemic factors as compared to non-

physicians. Similarly, younger staff and staff who learned English as a second language had 

a greater impression about the role of systemic factors in disparities as compared to older 

staff, or staff who learned English as a first language. Race/ethnicity of respondents, 

however, was not associated with perception of such factors.

3.4 Incomplete responders

There were 169 incomplete responders. Among these participants, 49 (29%) were 

physicians, 85 (50.3%) were non-physicians, and 35 (20.7%) did not provide their clinical 

position. The majority (N=166; 98.2%) did not list their race, their sex (N=163; 96.4%) or 

their age (N=164; 97%). Among incomplete responders, the percentage of responses to 

specific questions ranged from approximately 32.5% completing items 2 and 3 to 4.1% 

completing item 8.
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Post-hoc analysis in which the responses of incomplete responders were analyzed with those 

of complete responders were consistent with the findings of our planned bivariate analyses 

for the primary and secondary outcomes. Physicians as compared to non-physicians had 

significantly higher perception of disparities in perioperative care both at our institution and 

in the United States based on based on patients’ ability to speak English, education, and 

race/ethnicity.

4. DISCUSSION:

Our study is the first, to our knowledge, to examine perceptions of disparities among 

perioperative workers rather than awareness or acknowledgement. Given that no data exists 

characterizing disparities in perioperative care at our institution and minimal data at the 

national level, we focused on what people believe, not their recognition of existing 

disparities. Our study also differed in surveying a broad range of health care providers 

because we believe that patients’ experiences in the perioperative period are defined not only 

or even primarily by their interactions with a surgeon. Moreover, we were interested in 

whether clinical position affected perception of disparities because such information may be 

a starting point for considering how to initiate discussions about disparities among 

healthcare workers from different professional backgrounds.17 This topic is especially 

important when interventions to alleviate healthcare disparities focus on providers which 

include a wide range of staff in the perioperative period.

Our study, examining perioperative staff perceptions of disparities in care, found that the 

perioperative staff, including physicians and non-physicians, mostly did not perceive 

disparities in care at our institution, but did perceive them in the United States. Perioperative 

physicians, as compared to non-physician staff, had stronger impressions of disparities due 

to patients’ ability to speak English, education, and race/ethnicity, a difference that remained 

even after adjustments for covariates. Physicians were also more likely to perceive 

disparities in the United States as compared to non-physicians.

There are a several possible explanations for our findings of overall low perceptions of 

disparities among perioperative staff workers at our institution. On the one hand, these 

perceptions may reflect reality: it is possible that few disparities exist in perioperative care 

due to the institutional culture. On the other hand, low perceptions of disparities may also 

reflect the nature of work in the operating room. Staff often have limited exposure to an 

awake patient, patients are unconscious and under surgical drapes for much of the 

perioperative period, and staff may not be attuned to gauging disparities given the hectic 

routines of the operating room.

It is interesting to note that perceptions of disparities in care was higher when respondents 

were asked about the United States than when asked about the institution. This observation 

resonates with three related studies on surgeons’ awareness (not perceptions) of disparities. 

When asked about care in their respective specialties nationwide, anywhere from 9% to 

36.6% of surgeons endorsed the presence of racial/ethnic disparities nationwide.8,9,10,14 But 

surgeons’ awareness of disparities in their own hospitals and individual practices was much 

lower,8,9,10,14 just as perceptions of disparities was much lower in our study when 
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respondents reflected on their own institution and the United States. Our finding, together 

with those of previous studies, thus suggests that staff in all positions may have differential 

insights based on their own level of association and involvement with a practice; this may be 

useful information in institutional efforts aimed at talking about and intervening in 

disparities. Indeed, literature both in medicine and psychology explores and confirms this 

‘bias blind spot.’18,19

Finally, differences in perceptions of disparities among physicians and non-physicians may 

have several reasons. First, physicians and non-physicians undergo different training, which 

may lead to heightened sensitivity to issues of health care disparities among physicians, 

perhaps due to the incorporation of modules on disparities in medical schools and 

postgraduate programs.20,21 On the other hand, non-physicians are a heterogeneous group 

whose preparation for their hospital jobs may not include such topics.22 Similarly, non-

physicians and physicians perform different tasks and may not be equal witnesses to 

disparate care. Indeed, most non-physicians meet patients for a truncated portion of the 

perioperative period (such as, in the pre-operative holding room or in the operating room) 

whereas many physicians see them throughout their visit (from pre-operative holding room 

to operating room to post-operative recovery room). A third possible explanation for our 

findings is that perception of disparities may be linked to a greater number of years of 

education for physicians compared to some non-physician staff. Previous studies have found 

that more years of education are associated with greater awareness of health disparities,23 

although these studies have not focused on differences within healthcare professions. 

Regardless, perceptions of disparities at our institution were low among both groups, 

highlighting that years of education is not necessarily associated with a high perception of 

disparities in the perioperative setting.

Our study had several limitations. First, we had a low response rate, potentially due to the 

sensitive nature of the topic, the email format, fear of identification, and the busy lives of 

those who work in the operating room.10 Indeed, the fact that questions 5 and 6 were 

skipped more frequently than questions 2 and 3 may indicate that some respondents did not 

have had the time to complete the survey. However, very few incomplete responders 

answered demographic questions, suggesting fear of identification or discomfort with the 

sensitive topic of disparities. Although the response rate is on par with at least one other 

survey study of healthcare workers on disparities,10 it may have led to nonresponse bias. We 

have minimal information on non-responders and incomplete responders because we elected 

to maintain anonymity to encourage honest responses. Yet our planned and post-hoc 

bivariate analyses did not result in different findings. It may be important to conduct 

qualitative work to solidify explanations for our results. Replicating our study in other 

institutions would also be informative of the generalizability of our findings.

A second limitation of our study is that it did not distinguish between physician or non-

physician specialties. The training and mindset of anesthesiologists differ from that of 

general surgeons and both from that of orthopedic surgeons; likewise, the training and 

mindset of nurses in the pre-operative holding room may differ from that of certified surgical 

technologists. Another area for investigation might be to assess the perceptions among these 
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individual groups. Finally, our results may not be generalizable, given that this study was 

conducted at a single tertiary care center.

The finding that non-physicians are less likely to perceive disparities in perioperative care 

for minority patients than physicians may help guide institutional efforts such as 

standardized trainings for all staff about disparities in perioperative care (including what 

they are and how they might manifest in everyday practice) and incorporation of 

interventions to increase equity in care into staff development meetings. Future research on 

disparities in perioperative care may also benefit from direct observation of staff’s behavior 

to match perceptions with reality. This study constitutes a first and much-needed step at 

examining disparities in care in perioperative settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Survey questions 3 and 6 (primary outcome). Full survey available in Supplementary 

Material.
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Figure 2: 
Mean perception scores of disparities in perioperative care both at the study institution and 

in the United States, based on patients’ insurance status/type, ability to speak English, 

education, and race/ethnicity. Higher numbers indicate higher perceptions of disparities.
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Figure 3. 
Bivariate analysis of perceptions of disparities in perioperative care at the study institution 

based on patients’ insurance status/type, ability to speak English, education, and race/

ethnicity among physicians as compared to non-physicians. The star indicates a significant 

difference in perceptions (p<0.05).
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Figure 4. 
Bivariate analysis of perceptions of disparities in perioperative care in the United States 

based on patients’ insurance status/type, ability to speak English, education, and race/

ethnicity among physicians as compared to non-physicians. The star indicates a significant 

difference in perceptions (p<0.05).
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Table 1:

Demographic variables of subjects

Total Physician Non-physician p-value

Respondent, n (%) 217 101 (46.5) 116 (53.5)

Female, n (%) 144 (66.4) 40 (39.6) 104 (89.7) p<0.001

White, n (%) 165 (76.0) 67 (66.3) 98 (84.4) p=0.002

Age </=40, n (%) 85 (39.2) 50 (49.5) 35 (30.2) p=0.004

Years at p=0.199

Institution, n (%)

 0–5 83 (38.2) 47 (46.5) 36 (31.0)

 6–10 37 (17.1) 13 (12.9) 24 (20.7)

 11–15 25 (11.5) 10 (9.9) 15 (12.9)

 16–25 32 (14.7) 14 (13.9) 18 (15.5)

 >25 40 (18.4) 17 (16.8) 23 (19.8)
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