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Background: It is important for anesthesiologists to leave good impressions and build rapport with patients during preoperative visits. 
However, patient preferences for anesthesiologist attire have not been well studied in China.
Purpose: To characterize patient perceptions of anesthesiologist attire during preoperative visits.
Patients and Methods: In this cross-sectional survey, we included adult patients who underwent elective operations in various 
surgical departments. We presented photographs of both male and female models wearing six combinations of attire (formal in a white 
coat buttoned, formal in a white coat unbuttoned, casual in a white coat buttoned, casual in a white coat unbuttoned, scrubs in a white 
coat buttoned, and scrubs in a coat of the same green color buttoned) in a randomized sequence. Participants were asked to rate each 
attire combination in five domains, including professionalism, experience, attitude, approachability, and caring.
Results: Of the 541 surveys distributed, 516 (95.4%) were completed and included in the analysis. The majority of respondents were 
female [389 (75.4%)] and aged 31–45 years [234 (45.3%)]. The combination of scrubs in a buttoned coat of the same color had the 
highest composite rating score [median (interquartile range): 50 (45, 50), adjusted P<0.001 compared with the other five combina-
tions]. There was no significant difference in preference for standardized disposable or personalized cloth operating caps. 
Respondents’ age was independently associated with the perceived importance of anesthesiologist attire (46–60 years vs 18–35 
years: odds ratio 2.17, 95% confidence interval 1.12–4.18, P=0.021).
Conclusion: Patients prefer anesthesiologists wearing scrubs in coats of the same color. Standardizing anesthesiologist attire based on 
these findings may improve patient satisfaction.
Keywords: dressing, scrubs, color, patient satisfaction, preoperative anesthesia visit

Introduction
The majority of patients prefer physicians to dress professionally, and over 93% of patients believe that physician attire 
has a significant impact on patient satisfaction.1 Patient satisfaction is associated with various health outcomes, including 
medication adherence, 30-day readmission, and mortality.

Traditionally, the white coat has been a symbol of cleanliness, professionalism, and academic achievement in 
medicine.2 Physicians who wear white coats and formal attire are often viewed as more competent and better able to 
build rapport with their patients.3 However, the white coat can also reinforce hierarchical delineation and create a sense 
of distance between physicians and patients.4 With the development of enhanced recovery after surgery, perioperative 
management has become more team-based and patient-centered. In this process, hierarchy is downplayed, and 
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friendliness is emphasized. Patient perception of physician attire may also vary by country. An international survey 
showed that the most preferred inner wear was scrubs in Italy and Switzerland and formal attire in Japan and the United 
States.5

Preoperative visits are an important component of perioperative management, during which anesthesiologists come to 
surgical wards to evaluate patients and obtain informed consent within a limited time. For ease of transition between 
operating rooms and surgical wards, anesthesiologists typically wear scrubs rather than formal or casual attire during 
preoperative visits. However, to control the risk of nosocomial infections, our hospital does not allow staff to wear scrubs 
alone outside of the operating room area and instead offers daily laundered coats of the same color as scrubs as outwear. 
Despite this policy, some anesthesiologists still prefer to wear white coats over scrubs. In recent years, personalized cloth 
operating caps have become increasingly popular as an alternative to disposable operating caps, increasing the diversity 
of anesthesiologists’ attire. This variety of attire can make it difficult for patients to identify anesthesiologists during 
preoperative visits, sometimes causing confusion with other healthcare providers.

Two previous studies did not show a significant effect of anesthesiologist attire on patient satisfaction during 
preoperative visits in the United Kingdom.6,7 However, both studies were conducted approximately 30 years ago, and 
the sample sizes were small. Therefore, we conducted this cross-sectional survey to characterize public preferences and 
perceptions of anesthesiologists’ attire during preoperative visits and provide evidence to inform policies on dressing 
standards.

Materials and Methods
Study Design and Participants
Our study team conducted a web-based survey in Chinese through an online survey platform (https://www.wjx.cn). The 
study protocol was reviewed and approved by the Ethics Committee and Institutional Review Board of Peking Union 
Medical College Hospital (PUMCH, ethical approval number: SK-1950). Written informed consent was obtained from 
all individual participants included in the study. The study followed the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) reporting guidelines for cross-sectional studies.

We included patients aged 18 years or older who were scheduled for elective surgery in August 2022 in the 
Departments of General Survey, Gynecology, Orthopedics, Thoracic Surgery, Urology, and Ears-Nose-Throat at 
PUMCH, a tertiary general teaching hospital in Beijing, China. We attempted to reach all the patients who met the 
inclusion criteria and thus did not use any sampling techniques. Respondents were informed that they volunteered to 
participate, and no personally identifiable information would be collected.

Questionnaire Design and Data Collection
The questionnaire was jointly developed by the Dean of Anesthesiology Department, a male and a female attending 
anesthesiologist, and an attending surgeon at PUMCH. The questionnaire contained four sections (Supplemental File 1). 
The first section collected demographic factors, including age, sex, education, geographical region, surgery department, 
and previous experience with preoperative visits.

In the second section, the respondents were shown six photographs of deidentified models wearing various combina-
tions of unbranded healthcare attire, including formal inner wear in a white coat, casual inner wear in a white coat, scrubs 
in a white coat outwear, and scrubs in a coat of the same green color (Figure 1). The infection management office of 
PUMCH has adopted stringent dress codes. It was not allowed to wear green coats over personal clothes except scrubs or 
to wear unbuttoned white or green coats with the scrubs exposed outside the operating room area. However, some doctors 
might wear white coats unbuttoned with nonscrub clothing inside. Therefore, we added two combinations: formal inner 
wear and white coat unbuttoned outwear and casual inner wear and white coat unbuttoned outwear. We believed that 
doctors who unbutton coats would not like to wear masks; thus, the models of both unbuttoned combinations did not 
wear masks.

To minimize potential bias of gender conformity, each combination of medical attire was presented by the same male 
and female models. Both models were volunteer members of the research team, and both provided written consent to 
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allow the publication of their photographs. Photographs were taken by the same professional photographer at the same 
time, ensuring that visual cues (eg, facial expressions, pose, lighting and background) that might influence preference 
were kept consistent. The six photographs were shown in a randomized sequence automatically generated by the online 
survey platform to control for anchoring effects. Respondents were asked to rank each of the six randomized attire on 
a 10-point Likert scale, with 1 indicating the lowest rating and 10 indicating the highest rating in the domains of 
professionalism, clinical experience, work attitude, approachability, and caring for patients. These five domains were 
selected according to previous studies on public perception of physician attire.8–10 Respondents were also asked to select 
their most and least preferred attire and whether anesthesiologists should fasten all the buttons of the white or green coat.

In the third section, respondents were presented with photographs of the same male and female models wearing 
disposable operating caps and personalized cloth operating caps (Figure 2). Similar to the second section, they were 
asked to rank each cap on a 10-point Likert scale in the domains of professionalism, clinical experience, and approach-
ability and select their preferred caps.

The final section investigated the perceived importance of anesthesiologist attire. Respondents were asked to rate their 
level of agreement with the statement that anesthesiologist attire was important to build trust during preoperative visits on 
a 5-point Likert scale (1 indicated “strongly agree”, 2 “agree”, 3’ neither agree nor disagree’, 4 “disagree” and 5 
“strongly disagree”). Since the percentages of respondents who chose 3, 4, and 5 were very low, these three categories 
were combined, and data were trichotomized into neutral or disagree (3, 4 and 5), agree (2), and strongly agree (1) in the 
analysis.

The survey was piloted with 20 respondents to ensure that photographs, questions, ratings and the randomly generated 
sequence functioned as intended. The questionnaire was revised based on the feedback from the pilot survey.

Anesthesiologists routinely visited their patients in wards one day before the day of surgery at PUMCH. To minimize 
the effects of this visit on patient perception, our research staff visited targeted patients prior to this, explained the 
purpose and significance of this study to them, obtained their written informed consent, and sent the electronic 
questionnaires to their smartphones. Respondents could request assistance from the research staff if they had any 
questions. To ensure data integrity, the questionnaire could not be submitted until all questions were answered, and 
only one submission per IP address was permitted.

Figure 1 Photograph of models presented in the questionnaire: male and female anesthesiologists in various attire combinations. ((A) formal in a white coat unbuttoned, (B) 
formal in a white coat buttoned, (C) casual in a white coat unbuttoned, (D) casual in a white coat buttoned, (E) scrubs in a white coat buttoned, (F) scrubs in a green coat 
buttoned).
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Outcome Measures
The primary outcome was the overall preference of the six attires during preoperative visits, measured by the composite 
rating scores of all five domains (professionalism, experience, attitude, approachability, and caring). Secondary outcomes 
included the preference of the operation caps and the factors associated with the perceived importance of anesthesiologist 
attire.

Statistical Analysis
Statistical analysis was conducted using R (version 4.2.1, R Foundation for Statistical Computing, Vienna, Austria, 
2022). The distribution of the continuous variables was examined using the Shapiro‒Wilk test. Normally distributed 
continuous variables, nonnormally distributed continuous variables, and categorial variables are described as the mean ± 
standard deviation (SD), median [interquartile range (IQR)], and number (percentage), respectively.

The pairwise comparisons of the primary outcome were analyzed using paired Wilcoxon signed rank tests, and 
Bonferroni correction was used to adjust the significance level at a two-sided α of 0.05 due to multiple comparisons. In 
the analyses of the secondary outcomes, the preference of the operation caps was analyzed using the Chi-squared test, 
and the factors associated with the perceived importance of anesthesiologist attire were analyzed using the multivariable 
ordinal regression model, in which age, gender, education, surgery department, and previous experience of preoperative 
visit were selected as explanatory variables. No multiple comparison adjustment was conducted in the analyses of 
secondary outcomes; hence, these findings were regarded as exploratory results.

Figure 2 Photograph of models presented in the questionnaire: male and female anesthesiologists wearing different operation caps. ((A) disposable operating cap, (B) 
personalized cloth operating cap).
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We used the results of the pilot survey to calculate the sample size. The closest composite rating scores of anesthesiologist 
attire between combinations were 45.5 ± 9.8 in the scrubs in a white coat combination and 47.5 ± 9.6 in the scrubs in a green 
coat combination. A sample of 449 respondents would provide 90% power to detect the above difference with a Bonferroni- 
adjusted 2-sided α of 0.05. Given an assumed completion rate of 85%, the survey would be distributed to at least 528 patients.

Results
Demographics
The survey was distributed to 541 patients who met our inclusion criteria, and 25 (4.6%) patients refused to participate. 
In total, 516 patients participated in the study and completed the questionnaire, resulting in a completion rate of 95.4%. 
All complete surveys were included in the final analysis. The majority of respondents were aged 31–45 years [234 
(45.3%)] and female [389 (75.4%)], with over half holding a bachelor’s degree or above [377 [73.1%)]. Table 1 provides 
further details of the respondents’ characteristics.

Ratings of Anesthesiologist Attire
Figure 3A-E show the box plots of the ratings for the five attire domains. The combination of scrubs in a green coat and 
scrubs in a white coat buttoned had the two highest median ratings across all five domains. The median (IQR) of the 

Table 1 Respondent Characteristics (N=516)

Characteristics Number (%)

Age
18~30 103 (20.0)

31~45 234 (45.3)

46~60 135 (26.2)
≥61 44 (8.5)

Gender

Male 127 (24.6)
Female 389 (75.4)

Education

Junior high school and below 72 (14.0)
Senior high school 67 (13.0)

Junior college/Undergraduate college 299 (57.9)

Graduate college and above 78 (15.1)
Geographical region

North China 359 (69.6)

Central China 17 (3.3)
East China 57 (11.0)

South China 0 (0.0)

Northeast China 64 (12.4)
Northwest China 10 (1.9)

Southwest China 9 (1.7)

Surgery department
General surgery 130 (25.2)

Gynecology 118 (22.9)
Orthopedics 28 (5.4)

Thoracic surgery 93 (18.0)

Urology 76 (14.7)
E.N.T. 71 (13.8)

Previous experience of preoperative visit

Yes 319 (61.8)
No 197 (38.2)

Abbreviations: E.N.T, ears-nose-throat.
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composite rating score was as follows: formal in a white coat unbuttoned 43 (33, 50), formal in a white coat buttoned 45 
(38, 50), casual in a white coat unbuttoned 40 (29, 50), casual in a white coat buttoned 45 (35, 50), scrubs in a white coat 
buttoned 48 (40, 50), and scrubs in a green coat 50 (45, 50) (Figure 3F). The composite ratings were significantly higher 
for the combination of scrubs in a green coat (adjusted P <0.001 compared to the other five combinations), with scrubs in 
a white coat buttoned ranked second (adjusted P <0.001 compared to the other five combinations) (Figure 3F).

When asked about their preferred attire during preoperative visits, most respondents [350 (67.8%)] chose scrubs inner 
wear and green coat outwear, consistent with the result of the composite rating score. In comparison, the attire patients 
least preferred was a combination of casual in white coat unbuttoned [213 (41.3%)] (Figure 3G). The majority of patients 
(382, 74.0%) reported that anesthesiologists should fasten all buttons, regardless of whether they wore a white coat or 
green coat during preoperative visits.

Ratings of Anesthesiologist Operating Cap
A greater percentage of respondents believed that disposal operating caps had advantages in demonstrating profession-
alism (41.3% vs 18.8%) and clinical experience (39.1% vs 19.8%) but not communicating skills (31.6% vs 38.0%) 
compared to personalized cloth caps (Figure 4). More respondents (217, 42.1%) preferred disposable caps than 
personalized caps (168, 32.6%), while 131 (25.4%) reported no difference in preference (Figure 4). The chi-squared 
test did not show any significant differences in the preference of the operation caps (P>0.999).

Figure 3 Boxplots of the rating scores of attire combinations in the five domains ((A) professionalism, (B) clinical experience, (C) work attitude, (D) approachability, (E) 
caring for patient) and the composite rating scores (F). (G) Bar plot of the highest and lowest preference. ***Bonferroni-adjusted P <0.001 in the paired Wilcoxon signed 
rank tests of pairwise comparisons.
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Perceived Importance of Anesthesiologist Attire
The majority of respondents [405 (78.4%)] strongly agreed that the anesthesiologist’s attire was important to build trust 
during the preoperative visit, 77 (14.9%) agreed, 31 (6.0%) neither agreed nor disagreed, 1 (0.2%) disagreed, and 2 
(0.4%) strongly disagreed. Table 2 provides the associations between respondents’ characteristics and their perceived 
importance of the anesthesiologist’s attire. In the multivariable ordinal regression model, the respondents aged 46–60 
years perceived greater importance of the anesthesiologist attire compared to those aged 18–30 years [odds ratio (OR) 
2.17, 95% confidence interval (CI) 1.12–4.18, P=0.021] (Table 2). However, respondents aged 31–45 years and >60 years 
showed no significant differences. Notably, the type III P value of age was 0.122 in this model; hence, the overall 
association between age and perceived importance should be interpreted with caution. We found no significant 

Figure 4 Bar plots of the preference of operating caps in the domains of professionalism, clinical experience, and approachability and overall preference.

Table 2 Factors Associated with the Perceived Importance of Anesthesiologists’ Attire During Preoperative Visits (N=516)

Factor Neutral or Disagree 
(N=34)

Agree 
(N=77)

Strongly Agree 
(N=405)

Ordinal Regression Model

OR 95% CI P

Age (years)

18–30 10 (29.4%) 21 (27.3%) 72 (17.8%) 1.00 (Reference)

31–45 14 (41.2%) 35 (45.5%) 185 (45.7%) 1.70 0.98 – 2.93 0.058

46–60 7 (20.6%) 14 (18.2%) 114 (28.1%) 2.17 1.12 – 4.18 0.021*

>60 3 (8.8%) 7 (9.1%) 34 (8.4%) 1.28 0.54 – 3.05 0.576

Gender

Male 8 (23.5%) 17 (22.1%) 102 (25.2%) 1.00 (Reference)

Female 26 (76.5%) 60 (77.9%) 303 (74.8%) 0.88 0.51 – 1.53 0.659

(Continued)
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association between the perceived importance of the anesthesiologist attire and gender, education, surgery department, or 
previous experience of preoperative visits (Table 2).

Discussion
To our knowledge, this is the first study to characterize patient preferences for anesthesiologist attire during preoperative 
visits. Our findings suggest that the combination of scrubs in a coat of the same color was the most preferred attire, with 
advantages in conveying a sense of professionalism, clinical experience, work attitude, approachability, and caring for 
patients.

Scrubs were the most preferred inner wear for anesthesiologists among our respondents. Similarly, scrubs were 
preferred over formal attire for surgeons according to two nationwide surveys in the United States and an international 
survey, whereas there was a strong disinclination toward wearing scrubs for family physicians.5,8,9 This was possibly 
because patients could have known from public media that scrubs are the standard dress in operating rooms and thus 
might expect anesthesiologists and surgeons to wear scrubs.11 Scrubs were also the most preferred inner wear in 
outpatient clinics in Switzerland and China but not Japan, indicating that the perception of attire varied across different 
sociocultural contexts.10,12,13

Interestingly, our respondents preferred coats of the same green color as scrubs for anesthesiologists, which differed from 
previous studies that showed that white coats were the most preferred outwears for physicians of other specialties.5,8,14,15 One 
possible explanation could be that the majority of our anesthesiologists and surgeons wore green coats over scrubs in surgical 
wards, making our patients accustomed to this combination. The same green color of scrubs and outwear could also create 
a sense of harmony and relaxation. Additionally, concerns about the transmission of nosocomial pathogens have raised 

Table 2 (Continued). 

Factor Neutral or Disagree 
(N=34)

Agree 
(N=77)

Strongly Agree 
(N=405)

Ordinal Regression Model

OR 95% CI P

Education

Junior high school and below 4 (11.8%) 11 (14.3%) 57 (14.1%) 1.00 (Reference)

Senior high school 4 (11.8%) 7 (9.1%) 56 (13.8%) 1.36 0.56 – 3.30 0.497

Junior/undergraduate college 17 (50.0%) 43 (55.8%) 239 (59.0%) 1.03 0.53 – 2.00 0.929

Graduate college and above 9 (26.5%) 16 (20.8%) 53 (13.1%) 0.62 0.28 – 1.37 0.239

Surgery department

General surgery 7 (20.6%) 17 (22.1%) 106 (26.2%) 1.00 (Reference)

Gynecology 8 (23.5%) 22 (28.6%) 88 (21.7%) 0.74 0.28 – 1.98 0.546

Orthopedics 1 (2.9%) 2 (2.6%) 25 (6.2%) 0.50 0.19 – 1.34 0.170

Thoracic surgery 9 (26.5%) 14 (18.2%) 70 (17.3%) 0.50 0.18 – 1.38 0.181

Urology 5 (14.7%) 10 (13.0%) 61 (15.1%) 0.73 0.25 – 2.11 0.556

E.N.T. 4 (11.8%) 12 (15.6%) 55 (13.6%) 0.53 0.18 – 1.51 0.232

Previous experience of 

preoperative visit

Yes 24 (70.6%) 48 (62.3%) 247 (61.0%) 1.00 (Reference)

No 10 (29.4%) 29 (37.7%) 158 (39.0%) 1.22 0.78 – 1.93 0.383

Note: *P<0.05. 
Abbreviations: OR, odds ratio; CI, confidence interval; E.N.T., ear-nose-throat.
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questions about the hygiene of white coats, particularly during the COVID-19 pandemic.16–18 Green coats were laundered 
more frequently than white coats in our hospital and were thus perceived as more hygienic. Sometimes physicians would like 
to leave outwears unbuttoned for the ease of putting on and off.8 However, we found that patients disliked unbuttoned coats, 
particularly when physicians wear causal inner wears, possibly because unbuttoned clothes were regarded as being informal 
in Chinese culture. As stated before, scrubs alone were not allowed to wear outside the operating room area in our hospital 
and thus were not included as a response option in this survey. However, it is worth noting that situations are different in the 
other countries. For example, long-sleeve clothing is not recommended by the Department of Health of the United Kingdom 
due to the risk of contamination of cuffs.19 After the implementation of this policy, the number of physicians wearing white 
coats considerably decreased, and scrubs without outwears became the most common attire, but this did not undermine the 
doctor‒patient relationship.20 In fact, patients even preferred scrubs alone over scrubs in white coats for surgeons.5,9

Our study also assessed patients’ perception of operating caps and did not observe significant inclinations. Our 
hospitals provided disposable operating caps, whereas many anesthesiologists preferred personalized cloth caps, as they 
were deemed more comfortable, recognizable, and capable of containing long hair. A previous study showed that cloth 
skull caps were more effective than disposable bouffants and comparable to disposable skull caps in preventing airborne 
contamination.21 Our results and these findings suggested that wearing personalized cloth caps might not affect either 
patient satisfaction or the risk of contamination.

More than 90% of our respondents strongly agreed or agreed on the importance of anesthesiologist attire in building 
trust, which was consistent with previous studies focused on physicians in other specialties.22 Unlike the other 
specialties, anesthesiologists do not have many opportunities to communicate with their patients. Thus, it is more 
important for them to dress appropriately and leave good impressions within the limited time of preoperative visit.23 

Our data implied that respondents’ age was independently associated with the perceived importance of anesthesiologists’ 
attire. We only found significant differences between respondents aged 18–30 years and 46–60 years. However, previous 
studies demonstrated that patients older than 65 years might have different opinions on physicians’ attire.5,8–10 The small 
sample size of our respondents older than 65 years could explain why we failed to detect differences in this population.

Our study had the following limitations. First, our survey was designed based on the healthcare system and sociocultural 
norms in China; hence, the results might be different in other clinical contexts. Second, the majority of our responders were 
females, possibly because 22.9% of our responders were from the Department of Gynecology and we did not use sampling 
techniques. Furthermore, we did not include cardiovascular, plastic, outpatient, or emergency surgeries, which might limit our 
generalizability. Third, the validity and reliability of our questionnaire had not been confirmed before. The structured questions 
and the use of Likert scales might also limit our ability to capture subtle variations in preference or reasons behind them. Fourth, 
models of the two unbuttoned combinations did not wear masks, while the other models did. This might lead to confounding 
effects since wearing a mask can affect patient preference. Finally, our cross-sectional study design did not allow us to make 
causal inferences, so the association between patients’ age and perceived importance of attires should be further determined in the 
future.

Conclusion
Our findings suggested that anesthesiologists wearing scrubs in coats of the same color leave the best impression on 
surgical patients during preoperative visits. There was no significant difference in preference for standardized disposable 
or personalized cloth operating caps. Respondents’ age was independently associated with the perceived importance of 
anesthesiologist attire. These findings may provide evidence for making policies on the dress codes of anesthesiologists 
during preoperative visits, which may improve patient satisfaction.

Data Sharing Statement
The datasets generated and analyzed during the current study are available from the corresponding author upon reason-
able request.
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