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Abstract  
Objectives: Analyze the factors associated with inadequate white coat handling practices among health care 

workers. 

Methods: Observational cross-sectional study conducted in a hospital located in the Central-West region of 

Brazil. Participants were 103 health care workers who provided direct care in the admissions ward of the 

Medical Clinic and wore white coats when treating patients. Univariate analysis was performed and variables 

with a value of p<0.10 were included in the Poisson regression model.  

Results: Inadequate practices related to how often white coats were changed were associated with male 

medical doctors and those from other fields, such as nutritionists, physiotherapists, dental surgeons, 

psychologists, speech therapists, who have been practicing for less time and reported inappropriate transport 

practices (p<0.01). Inadequate transport practices were interrelated with unsatisfactory behavior in terms of 

how often coats were changed and being a medical doctor (p<0.01).  

Conclusions: The practices among health care workers of using their white coats as personal protective 

equipment and washing them at home are inappropriate and could put their own health and that of their 

families at risk. This study provides evidence that these workers should not use their white coats as protective 

equipment in clinical practice.  
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I. Introduction 
The inadequate handling of white coats favors contamination

1-3
 and characterizes them as potential 

reservoirs and vehicles for the dissemination of microorganisms
4
.  

Although their role in the transmission of bacteria to patients has yet to be established
5,6

, several studies 

have shown the contamination of white coats belonging to health care workers by pathogenic bacteria, such as 

methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant Enterococci (VRE), Staphylococcus 

aureus, Acinetobacter baumannii and Escherichia coli
1,3,7

. 

In light of this scenario and with a view to controlling and preventing health care-related infections, in 

2014, the Society for Healthcare Epidemiology of America (SHEA) published guidelines to contribute to the 

development or modification of white coat handling standards and policies. Though still based on fragile 

evidence, recommendations include removing white coats before coming into contact with patients or patient 

environments, using them instead as a type of uniform and means of professional identification
5
. In Brazil, their 

use has become culturally mandatory for health care workers when treating patients, and is adopted as a 

biosecurity measure for caregivers and patients alike. 

National and international regulations regarding the transport and laundering of white coats are weak, 

which favors inadequate behavior and handling practices
5,8

. 

Research is needed to explore the behavioral determinants of health care workers in relation to white 

coats in order to reduce barriers and improve adherence to safe practices
5
. As such, this study aimed to analyze 

the factors associated with inadequate white coat handling practices among health care workers. 
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II. Methods 
Setting and participants 

This observational cross-sectional study was conducted in a large public teaching hospital in the 

Central-West region of Brazil. The establishment provides care exclusively to users of the public health system 

and has 239 beds covering a range of specialties. It is a dynamic teaching, research and extension studies facility 

for a variety of educational institutions, contributing to training professionals at secondary and tertiary levels.   

Data were collected in the admissions ward of the institution’s medical clinic, which has 59 beds distributed 

among 13 wards that cater to adults in nine specialties: cardiology, hematology, nephrology, endocrinology, 

rheumatology, pneumology, gastroenterology, neurology and internal medicine. The unit was chosen due to the 

high demand for diagnostic and therapeutic procedures in the care of unstable and critically ill patients. 

The following professionals participated in the study: doctors, nurses, nursing technicians, nursing assistants, 

nutritionists, physiotherapists, dental surgeons, psychologists, speech therapists, in addition to hemotherapy and 

radiology technicians, who provided direct care in the admissions ward of the medical clinic and wore white 

coats when treating patients.  

 

III. Data collection and analysis 
Data were collected through non-participant observation, totaling 384 hours. Observations were made 

by qualified personnel positioned at the entrance and exit of the clinic, using a checklist to record how WCs 

were transported and hand hygiene (HH) practices before and after using them.   

The workers were unaware they were being observed. After data collection, the participants were 

approached individually, informed about the observation and the study objectives and invited to participate. The 

health care workers also took part in a structured interview containing sociodemographic, occupational and 

behavioral data related to white coats handling practices.   

The outcome variables were: a) inadequate HH before and after white coats use; b) insufficient white 

coats changes; and c) inappropriate white coats transport practices.  

Inadequate hand hygiene was considered workers’ failure to wash their hands before and after using 

their white coats
9,10

,
 
not changing white coats every day was deemed unsatisfactory

5,11
 and inappropriate 

transport was defined as taking white coats home or bringing them to work without using a heavy duty 

waterproof plastic bag
12

.  

The following predictor variables were assessed; age (years), sex, professional category (nurses vs. 

doctors and other categories), length of professional career (> 5 years and < 5 years) and participation in training 

in the last two years. Inadequate practices were also interrelated to determine possible associations.  

The data were analyzed using The Statistical Package for the Social Sciences (SPSS) version 19.0 and 

STATA software version 11.0. Sociodemographic, occupational and WC-handling variables were analyzed 

using descriptive statistics. Prevalence ratios and 95% confidence intervals (CI 95%) were estimated for 

variables related to inadequate white coats handling practices. 

Factors associated with inadequate practices by health care workers were estimated by multivariate 

analysis using Poisson regression
13

, followed by univariate analysis between outcome and predictor variables. 

Next, variables with p < 0.10 were included in multivariate models, obtaining the prevalence ratio (PR), 

adjusted prevalence ratio (APR) and respective 95% confidence intervals. The chi-squared test was used to 

analyze the differences between ratios and p-values < 0.05 were considered statistically significant. 

 

Ethical approval 

 The study was approved by the Research Ethics Committee of the Hospital das Clínicas of the Federal 

University of Goiás (protocol number 169/2011). The participants were included in the study after being 

informed of its objectives and signing informed consent forms that ensured their confidentiality.  

 

IV. Results 
Participants were 103 health care workers from the following fields: nursing (41.7%), doctors (35.0%) 

and others (23.3%). The last category included residents in the psychology, physiotherapy, dentistry, nutrition, 

and speech therapy departments, as well as hemotherapy and radiology technicians. The characterization of the 

participants is shown in Table 1. 

Data on white coat handling practices are displayed in Table 2.  
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Table 1: Characterization of health care workers in relation to sociodemographic and occupational data 

(N=103). 
Characterization of health care workers N % CI 95%** 

Age (years) (average: 33; SD*+ 9.92) 
  

 

Sex    
Male 19 18.4 12.1-27.0 

Female 84 81.6 72.9-87.8 

Professional category 
  

 
Nursing team 43 41.7 32.6-51.4 

Medical team 36 35.0 26.4-44.5 

Other health care workers 24 23.3 16.1-32.3 

Participation in training in the last two years    

Yes 79 76.7 67.6-83.8 

No 24 23.3 16.1-32.3 

Years of professional training 
  

 

< 5 51 49.5 40.0-59.0 

> 5 52 50.5 40.9-59.9 

Length of professional career (years) 
  

 

< 5 57 55.3 45.7-64.5 

> 5 46 44.7 35.4-54.2 

Time working at the clinic (years) 
  

 

< 5 65 63.1 53.4-71.8 

> 5 38 36.9 28.2-46.5 

Total 103 100.0 
 

* SD: Standard Deviation; 

** 95% Confidence Interval 

 

Table 2: White coat handling in and outside the hospital by health care workers (N=103). 

White Coat Handling N % CI 95%* 

Entering the clinic** 
  

 

Wearing a white coat 92 89.3 81.9- 93.9 

Not wearing a white coat 11 10.7 6.0-18.1 

Exiting the clinic** 
  

 

Wearing a white coat 77 74.8 65.5-82.5 

Not wearing a white coat 26 25.2 17.8-34.4 

Hand hygiene before and after using the white coat** 
  

 

Yes  9 8.70 4.6-15.7 

No 94 91.3 84.2-95.3 

White coat transport practices**     

Adequate 28 27.2 19.5-36.5 

Inadequate 75 72.8 63.5-80.4 

Daily white coat changes*** 
  

 

Yes 47 45.6 36.3-55.2 

No 56 54.4 44.7-63.6 

Product used for laundering***  
  

 

Bleach 20 19.2 12.9-28.1 

70% alcohol 17 16.3 10.5-24.8 

Washing powder 2 1.9 0.5-6.8 

Information not provided 64 62.6 52.4-70.9 

* 95% Confidence Interval; 

** Data obtained by direct observation; 

*** Data obtained by interview. 

 

With respect to laundering practices, 81.7% of health care workers reported washing white coats at 

home separately from their other clothes, while 29.8% washed them with their regular clothes, by hand, or had 

them dry cleaned. The remaining health care workers provided no information on laundering practices.  
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Among the health care personnel studied, 52.9% reported they worked at another location, 18.3% of 

whom stated they did not have separate white coats for each job and used the same coat for both. When 

questioned regarding the purpose of using white coats, 83.7% felt it was for protection. Of these, 54.8% 

believed that white coats only protect health care workers. 

Table 3 presents the univariate analysis of factors associated with inadequate white coat handling 

practices. No factors were associated with inadequate hand hygiene, whose prevalence was 91.3% (CI 95%: 

84.2- 95.3). However, it is important to note that all the professional categories studied exhibited poor hand 

hygiene adherence before and after wearing white coats. 

The prevalence of inadequate behavior in terms of how often white coats were changed was 54.4% (CI 

95%:44.7-63.6). Age, sex, professional category, length of professional career and inadequate transport 

practices were associated with this outcome in univariate analysis (p < 0.05).  

Approximately 72.8% (CI 95%:63.5-80.4) of health care workers reported inappropriate practices 

when transporting white coats, which was correlated with professional category and insufficient white coats 

changes in univariate analysis. 

Multivariate analysis demonstrated that the prevalence of insufficient white coats changes increased 

among male health care workers (APR: 1.21; CI 95%: 1.07-1.36) who were doctors (APR: 1.51; CI 95%: 1.31-

1.75), other health care personnel (APR: 1.56; CI 95%: 1.37-1.78) with professional careers spanning less than 

five years (APR: 1.23; CI 95%: 1.09-1.38), and those who transported their white coats inappropriately (APR: 

1.27; CI 95%: 1.10-1.46) (Table 4). 

Inadequate white coats transport practices (APR: 1.76; CI 95%: 1.15-2.71) and insufficient white coats 

changes (APR: 1.51; CI 95%: 1.10-2.07) were associated with doctors (Table 4). 

 

 
a. Prevalence Ratio; 

b. 95% Confidence Interval; 

*HH: Hand hygiene 
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Table 4: Multivariate analysis (p<0.10) of inadequate white coat handling practices among health care workers 

(N=103). 

 
a. Prevalence Ratio; 

b. Adjusted for age, sex, professional category, length of professional career and inadequate transport practices; 

c. 95% Confidence Interval; 

d. Adjusted for age, professional category and insufficient white coat changes. 
 

V. Discussion 
Inadequate white coat handling practices such as failure to change often, inappropriate laundering, 

transport procedures, and using the same white coat in different health care facilities were identified in this 

study. Similar behavior is reported in the literature 
1,2,7,14,15

, which represents a risk for patients, health care 

personnel, family members and the community
16

, and may be associated with individual, institutional, 

legislative, cultural and social factors
15

. 

Insufficient white coat changes and inappropriate transport practices among doctors may be related to 

social perceptions of white coat use. White coats confer a sense of professional identity and are a status symbol 

that differentiates doctors from other professions
5
. 

 The frequency with which doctors change their white coats varies between 12
14 

and 20 days
15

. White 

coats that are changed and washed less frequently exhibit a higher level of contamination by resistant 

pathogens
10

. There is a close relationship between the length of time a white coat is worn and its contamination 

rate, whereby white coats changed every other day or more showed greater contamination than those changed 

every day
4,11

.  

The main reason cited for the prolonged use of white coats among doctors is that they do not have 

enough white coats to allow for daily changes
15

. International guidelines recommend that health care workers 

have two or more white coats in order to change them every day
5
.  

Insufficient white coats changes were also associated with male health care workers, who seemed to 

change their coats based on the presence of visible dirt or stains. There is evidence that men’s white coats 

showed higher contamination levels when compared to women’s
7,11

.  

The data also show that the younger the health care workers and the shorter their professional career, 

the higher the prevalence of insufficient white coat changes. However, research indicates that the longer the 

professional career the lower the perception of risk, favoring inadequate safety and protection behavior in the 

workplace
17,18

.  

Although most of the health care workers had participated in training on preventive measures and 

infection control in the previous two years, the topic of white coat handling practices had not been emphasized 

or problematized. The teaching-learning process has been inefficient in changing this practice
19

.  

The insufficient white coat changes and low hand hygiene (HH) rates identified among workers in this 

study increased the likelihood of white coat serving as reservoirs and vehicles for bacterial dissemination. The 

hands are the main source of microorganism transmission to patients during health care
20

 and there is a 

correlation between the contamination of health care workers’ hands and white coat contamination
10

. As such, 

measures must be implemented to improve adherence to HH practices before and after using white coats and 

whenever they are touched
9,10

. 

The participants in this study are susceptible to occupational risks due to inadequate practices when 

transporting white coats used as personal protective equipment at work. Since the white coats belong to the 

workers, they are transported between their home and workplace, with all the risks inherent to this practice. 

Brazilian legislation does not address the necessary safety measures for white coat transport and washing
8
. 

One study found that 80.5% of nurses took their white coats home to wash them and 70.3% of white 

coats were contaminated with pathogenic bacteria
4
. This demonstrates the risk of transmitting these 

microorganisms from the hospital to the workers' community and family members.  

The current recommendation in Brazil is that apparel contaminated with biological material should be 

handled as little as possible, packaged at the site it was worn and transported in heavy duty waterproof plastic 

bags
21

. This guideline on transporting white coat to be washed at home was also put forward by the University 

Hospital of South Manchester
12

.  
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  Home laundering of white coats at 60ºC for 10 minutes or 90ºC for 3 minutes using detergent is 

sufficient to decontaminate uniforms and reduce the bacterial load to log 10
7
. This process is effective at 

decreasing the bacterial load of uniforms contaminated with MRSA and Acinetobacter
22

. However, in Brazil, 

high energy costs mean that household washing machines do not use hot water, but bleach can be added when 

laundering white coats, as recommended in SHEA guidelines
5
.  The lack of standardized legislation on 

laundering white coats at home results in inadequate practices among health care workers in Brazil. 

In conclusion the practices among health care workers of using their own coats as personal protective 

equipment and washing them at home are inappropriate and could put their own health and that of their families 

at risk. The difficulties in transporting and laundering white coats used as personal protective equipment and the 

associated consequences provide evidence that white coats should not be used as individual protection 

equipment in clinical practice. Health care services need to standardize and provide appropriate protective 

equipment for any procedures carried out by health care workers. 

It is important for the relevant authorities to establish regulations that govern the use and handling of 

white coats in order to ensure safety and protection in the workplace. The topic should also be included in 

continuing education for health care workers to ensure critical reflection on the issue and influence adherence, 

safety and the quality of care provided.   
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