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Concern is rising about the risk of spreading 
infection from healthcare employees’ garments 
(scrubs, jackets, lab coats, etc.) to patients, staff 

and the public if these are worn outside medical facilities 
and washed in employees’ homes. Like any other hand-
contact site, a garment can be a component in the chain 
of infection transmission. But in this case, risk is greater 
than most normal daily activities, because contaminated 
items have to be handled, not just worn, for home 
laundering.

Further adding risk: garments could be a source of 
microbes. If a home laundry process fails to eliminate 
contamination, it can spread to other items in the laundry 
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load. If laundry is left damp, this encourages microbial 
survival and residual micro-organisms could grow.1

A healthcare facility can avert this risk by having these 
garments professionally laundered by a Hygienically 
Clean Healthcare certified linen and uniform service. 
These laundries subject their facilities to inspections 
that verify their laundry processes and microbiological 
testing that quantifies laundered garment cleanliness. 
Their frequent collaboration results in adoption of new 
procedures that deliver better quality.

Evidence is growing that the risk-reduction value of 
professionally laundering employees’ garments is worth 
the additional cost to a healthcare facility that currently 
makes employees responsible for such washing.

Research shows the risk of pathogen transmission from 
healthcare staff garments to patients and the public

Workers transmit pathogens from 
healthcare facilities
A Connecticut hospital found that if a worker enters the 
room of a patient with methicillin-resistant Staphylococcus 
aureus (MRSA), this bacteria is transmitted to the worker’s 
garments about 70 percent of the time, even if the person 
never actually touched the patient. If the worker doesn’t 
change into street clothes before leaving work, the risk of 
this bacteria spreading to the outside world increases.

Brief contact with a scrub-wearing healthcare worker 
on the subway probably would not lead to infection, 
according to Marcia Patrick, a Tacoma, Wash. Infection 
Preventionist who served as a reviewer for the Association 
of Professionals in Infection Control and Epidemiology 
(APIC) Implementation Guide for eliminating MRSA in 
hospitals.2 “The likelihood is that the risk is low, but it’s 
also probably not zero,” she said.3

A French study demonstrated that MRSA could be 
transmitted from healthcare workers who had acquired 
it in their hospital to members of their households. 
Considering that MRSA has been documented on 
healthcare workers’ uniforms and MRSA cross-
contamination has been found in the home environment, 
it is clear that exposing households to contaminated 
uniforms can be a threat.4

Workers transmit pathogens into 
healthcare facilities
Studies have measured the specific risk factors of 
patients being exposed to pathogens brought into the 
surgical area. A polymicrobial outbreak in patients who 
had undergone cardiac surgery was affirmed in one 
report, which cited “microbial contamination in 14 of 
22 postsurgical patients.” Wearing “scrubs and uniform 
jackets that had been home-laundered was reported as a 
strong correlate.”5
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Safely Storing Scrubs
The Association of Surgical Technologists (AST) has issued a detailed list of recommendations 
for protecting freshly laundered scrubs from contamination.

“The laundry facility is responsible for either using fluid-resistant material to wrap the scrub 
attire in bundles or place bundled, but unwrapped scrub attire into fluid-resistant covered carts 
for transportation to the designated location, usually locker-rooms, where surgery personnel 
change into scrub attire,” according to AST recommendations. “If the textiles are transported 
unwrapped, it must be lined with a hygienically clean barrier prior to placing the clean textiles 
inside.”

AST further recommends that the clean textiles should be handled as little as possible during 
packaging to prevent soiling or contamination and states that clean and soiled textiles must not 
be stored in the same container. 

“If a cart is soiled, it must be cleaned by either steam cleaning, cleaning with a detergent and 
water, or use of an Environmental Protection Agency (EPA) registered disinfectant. The EPA-
registered disinfectant must be used according to the instructions on the label. The reusable 
cover must also be washed and dried,” AST recommends.

“If a cart is used to transport soiled textiles, it must be cleaned before next use, no matter if 
it is used to transport clean or soiled textiles. Reusable textile covers and liners must also be 
washed and dried before using again.”

If both clean and soiled textiles are transported by vehicle, the clean and soiled textiles must 
always be kept separate by either a physical barrier or sufficient space, according to AST. The 
interior of the storage space of the vehicle must be cleaned regularly or when visibly soiled. 

Furthermore: “The vehicle must have a waterless antibacterial hand cleaner available for 
hand hygiene for the workers. The vehicle must also have PPE and spill kits for cleaning and 
disinfecting spills per employer’s policies and procedures. The workers must wear gloves when 
handling visibly soiled textiles and upon removal of the gloves, perform a hand wash as soon as 
possible.” 

AST also provides recommendations for storing scrubs in the locker-room/changing-room. 

1. The shelves must be two inches from the wall; the top of any item on the top shelf must be 
18 inches below the ceiling; and the bottom shelf must be of solid, nonporous construction 
situated eight inches from the floor. There must be a written schedule in place for cleaning 
the shelves and floors in the storage area. 

2. Clean textiles are stored at a temperature of 68°F to 78°F (20°C to 25.6°C) in an area that is 
kept clean. 

Facility-laundered scrub attire dispensing machines may be used as a method for clean 
storage, according to AST. The dispensing machines should be maintained in working order and 
disinfected according to manufacturer’s instructions.

“Guidelines for Best Practices for Laundering Scrub Attire,” Association of Surgical Technologists, www.ast.org, revised 
April 14, 2017. 
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A similar case study found three instances of Gordonia 
bronchialis sternal wound infection transmitted to patients 
by a healthcare worker. The findings determined 
that a nurse anesthetist, involved in all three surgeries, 
tested positive for G. bronchialis isolated from scrubs 
and personal belongings. The nurse anesthetist’s home 
washing machine harbored bacteria and was a suspected 
vector causing subsequent cross-contamination in the 
home.

A Bioscience Laboratories, Inc. study found significantly 
greater contamination among home-laundered attire than 
scrubs laundered by the healthcare facility or outsourced 
for laundering. After home laundering, scrubs still 
contained soil: about as much soil as those worn for a day 
that had been facility- or third-party laundered.6

The risk of spreading 
infection is significant 
enough to warrant the 
expense of professional 
laundering

Management can’t be certain 
employees follow laundering directions
A study reported in Nursing Times found that almost half 
of hospital staff members surveyed failed to clean their 
garments at temperatures indicated by U.K. Department 
of Health guidelines.7

Researchers from De Montfort University in Leicester 
surveyed 265 hospital staff at four English hospitals 
found that 49 percent of hospital staff did not wash their 
garments at the recommended 140°F (60°C) temperature. 
The temperature requirements set by each hospital varied, 
ranging from 120°F to 170°F (50°C to 75°C). 

The researchers also found that many staff were failing to 
follow guidelines across a range of other areas related to 
clean garments, which the researchers said could increase 
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the risk of spreading healthcare-associated infections 
(HAIs). Guidelines not followed consistently included:

• Wearing clean garments every day

• Washing them separately from other items

• Tumble-drying them

• Replacing worn-out garments

Employees may not wash their 
garments often enough to mitigate the 
risk
One study of various 100 percent cotton garments and 
60 percent cotton/40 percent polyester blend scrub 
suits and lab coats found that all bacteria survived for at 
least one day. (Which would require an employee to do 
laundry every day to eliminate it.) 

A 2012 study of nurses’ garments “showed that the 
average bacteria colony growth per square inch was 1,246 
and 5,795 for day and night shift, respectively. After 48 
hours, MRSA positives were present on four of the day 
shift and three of the night shift garments. Additional 
bacteria identified include: Bacillus sp., Micrococcus luteus, 
Staphylococcus aureus, Staphylococcus epidermidis, and 
Micrococcus roseus.”8

“The significant presence of bacteria on the uniforms 
48 hours after the shift ended necessitates further study, 
discussions and policy consideration regarding wearing 
health care uniforms outside of the work environment,” 
that study concluded.

Home laundering technology may not 
be sufficient
The typical water temperature of home washers poses 
another threat to meeting the standard of producing 
hygienically clean linen. Washing machines typically 
operate at temperatures of 140°F (60°C) for 30- to 
40-minute cycles. Lower temperature is a key to 
improving home washing efficiency: newer domestic 
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washing machines using Energy Star technology consume 
37 percent less energy and 50 percent less water than 
their counterparts.9

9. Vera, Umadhay, Fisher, Ibid.

Thus, laundering scrubs uniforms at 160°F (71°C) per 
CDC recommendations is not achievable using most 
home washing machine temperatures and evidence 
suggests that bacterial eradication from clothing is less 
effective using consumer chemistry at lower temperatures. 

Consumers, Healthcare Providers Support Pro Laundering
TRSA/Hygienically Clean Healthcare surveys indicate public concern about allowing employees 
to wear healthcare garments to and from work (washing them at home) and that infection 
preventionists believe this practice is an infection risk.

A 2015 TRSA study of 700 adults regarding consumer perceptions of linens and uniforms 
asked respondents if they were concerned about medical professionals bringing germs into 
the outside world or back to healthcare facilities by wearing healthcare garments outside such 
facilities. More than two thirds said they were somewhat or very concerned.

The same survey found that more than eight in 10 respondents believe that professional 
cleaning will result in cleaner lab coats than a policy that assigns workers to wash their own.

Respondents to a 2017 survey of 1,400 infection prevention experts at healthcare facilities were 
almost unanimous (nearly nine of 10) in their belief that wearing healthcare garments home 
presents an infection or contamination to those outside; they were nearly as unified (eight in 
10) in their contention that wearing scrubs into a hospital from home presents an infection or 
contamination risk to patients.

These same respondents indicated, however, that 

• 54 percent of their facilities allowed employees to leave work while wearing their 
scrubs and clean them at home.

• 60 percent of facilities allowed employees to wear their scrubs into the hospital 
before work

Healthcare facility managers were also questioned in 2015 as part of a business-to-business 
survey. Nearly half of respondents from such facilities said employees are responsible for 
laundering their own garments. Only 14 percent of respondents from facilities where individuals 
have such responsibility said training sessions are held to instruct staff in washing. Nearly half 
said no training at all is provided.

But these respondents recognize the value of professional laundering. Nearly 90 percent 
of those with an opinion said outsourcing laundry and renting reusable textiles is a plus for 
reducing liability and that rental is more hygienic.

Fabrizio Ward, “National Consumer Survey and Business-to-Business Survey of Uniform and Textile Rental Decision 
Makers,” www.trsa.org/research, March 2015

“Survey: Infection Prevention Experts Believe Commuting in Scrubs Creates Risk,” 
https://www.trsa.org/news/scrub-survey/, 2017 
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Bleaching has been found to reduce microorganisms 
found on uniforms that were home-laundered but this 
may not be a routine practice.

Some studies have found that washing uniforms at 140° 
to 150°F (60° to 65°C) can decontaminate with proper 
drying or ironing after the wash—another practice that 
may not be consistent.

Infection Control Today reported on a 2007 study that 
looked at the capacity of a typical home-laundering 
process (wash cycle with detergent alone, rinse cycle and 
a 28-minute permanent press drying cycle). The study 
found that significant concentrations of the tested viruses 
(adenovirus, rotavirus, and hepatitis A virus) survived the 
process. They further demonstrated that these viruses 
could be transferred from the contaminated garments to 
uncontaminated garments.10

The United States lags 
behind other countries in 
recognizing and mitigating 
risk

Hygienically Clean Healthcare 
certification is pioneering 
microbiological testing of linens and 
garments in North America
In healthcare laundries across the globe, routine 
microbiological testing of clean textiles has been a 
mainstay for 30 years. Hygienically Clean Healthcare 
introduced this concept to North America just six years 
ago. Certified laundries pass three rounds of outcome-
based microbiological testing to qualify for initial 
certification and repeated such testing quarterly to 
maintain the designation.

Just as important, Hygienically Clean Healthcare certified 
laundries are required to apply best management 

10. Carolyn L. Twomey, RN, BSN; Heather Beitz, BA, MEd; and Helen Boehm Johnson, MD, “Bacterial Contamination of Surgical Scrubs and Laundering 
Mechanisms,” Infection Control Today, July 19, 2011.

11. Chuck Rossmiller, “Is Home Laundering Of Scrub Attire Safe And Effective?” The Advantage: The Online Magazine for Universal Unilink Members, Nov. 1, 
2015.

12. “Nothing Left Behind: Quantifying Hygienically Clean Removes All Doubt,” bit.ly/hchealthcarepaper, November 2017.

13. Sanon, Watkins, Ibid.

practices following quality assurance principles aligned 
with ISO standards. These requirements and controls 
include product handling and sorting, water temperature, 
chemical formulations and injections, water extraction, 
drying, folding, packaging and delivery.

These processes and outcome measures “work together 
to virtually eliminate bacteria that is present on uniforms 
worn in a hospital.”11

The whitepaper describing the Hygienically Clean 
Healthcare standard observes that the U.S. healthcare 
industry trails other businesses in adopting this 
combination of measures for its own practices. A study 
by the Robert Wood Johnson Foundation and Urban 
Institute concluded, “substantial shortcomings in the 
quality of U.S. health care persist.” The industry generally 
needs to pay more attention to outcome measures like 
Hygienically Clean’s microbiological testing of linen, in 
addition to structural measures, such as whether a laundry 
separates its clean and soiled production work, and 
process measures, such as verifying use of best practices.12

Other countries prohibit wearing 
healthcare garments outside the 
workplace
Some countries require health-service providers to 
launder and provide clean garments to healthcare 
workers. Employees change into hospital-provided scrubs 
when they arrive at work and even wear sanitized plastic 
shoes, also provided by the hospital. At the end of work 
shifts, employees change back into their street clothes 
before going home.13

In Denmark, ensuring healthcare garments are not taken 
outside the hospital, combined with hand washing, 
sterilization and screening, have been shown to reduce 
staph infections involving bacteria-resistant strains to 
1 percent. In recent years in the United States, these 
infections have surged to 50 percent in some hospitals.

The United States has lagged in preventing garment 
contamination. No regulation stops employees from 
wearing their healthcare garments to and from work. 



Curbing the Infection Risk of Healthcare Garments

Page 7

Antimicrobial Scrubs No Silver Bullet
Healthcare facilities have enlisted antimicrobial textiles in the fight against superbugs, but a 
study published by the Society for Healthcare Epidemiology of America found they do not stop 
contamination in its tracks.

As part of the Antimicrobial Scrub Contamination and Transmission Trial, researchers from Duke 
University Hospital followed 40 nurses who wore three different types of scrubs over three 
consecutive 12-hour shifts, taking a series of cultures from nurses’ clothing, patients, and the 
environment before and after each shift.

“Healthcare providers must understand that they can become contaminated by their patients 
and the environment near patients,” Deverick J. Anderson, MPH, Director of the Center for 
Antimicrobial Stewardship and Infection Prevention at Duke University Medical Center and lead 
author of the study, said in a statement released by the society. “Although not effective, we looked 
to eliminate this risk for contamination by changing the material of nurses’ scrubs.”

In a random rotation, each nurse wore traditional cotton-polyester scrubs, scrubs that contained 
silver-alloy embedded in its fibers, or another type of scrub treated with a combination of 
antibacterial materials. The nurses did not know which scrubs they were wearing.

The researchers analyzed 2,919 cultures from bed rails, beds, and supply carts in each room 
and 2,185 cultures from the sleeve, abdomen and pocket of nurses’ scrubs. No differences in 
contamination were found based on the type of scrubs worn.

Researchers identified new contamination during 39 of 120 shifts (33 percent). Scrubs became 
newly contaminated with bacteria during 16 percent, or 19 of 120, including three cases of 
contamination of nurses’ scrubs while caring for patients on contact precautions—where patients 
were known to be infected with drug-resistant bacteria and personnel entering the room 
were required to put on gloves and gowns. The mostly commonly transmitted pathogen was 
Staphylococcus aureus including MRSA and methicillin susceptible S. aureus. The nurses in the 
study worked in medical and surgical intensive care units, caring for one to two patients per shift.

“There is no such thing as a sterile environment,” Anderson said in the statement. “Bacteria and 
pathogens will always be in the environment. Hospitals need to create and use protocols for 
improved cleaning of the healthcare environment, and patients and family members should feel 
empowered to ask healthcare providers if they are doing everything they can to keep their loved 
one from being exposed to bacteria in the environment.”

The authors note that the scrubs were likely ineffective at reducing pathogens because of the low-
level disinfectant capabilities of the textiles, coupled with repeated exposure in a short timeframe. 
They suggest antimicrobial-impregnated textiles might be effective if used in bed linens and 
patient gowns, given the prolonged exposure to patients.

The research was supported by grants from the Centers for Disease Control and Prevention 
Prevention Epicenters Program, the National Center for Advancing Translational Sciences, National 
Institutes of Health; and the NIH’s National Institute of Allergy and Infectious Diseases.

Sarah Avery, “Nurses’ Scrubs Become Contaminated with Bacteria in Hospitals,” Infection Control & Hospital Epidemiology, the 
journal of the Society for Healthcare Epidemiology of America, Aug. 29, 2017.
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Nor is there a nationally sanctioned scrub laundering 
method adopted as the standard of care. The U.S. Centers 
for Disease Control (CDC) offers no recommendation 
on how or where to launder garments. The Occupational 
Safety and Health Administration (OSHA) states that 
“employers are required to launder employee-owned 
scrubs that have become visibly contaminated during 
work and scrubs not soiled with blood or virulent matter 
may be laundered at home.”14

U.S.-based authorities are 
beginning to qualify and 
quantify the risk

AORN recommends garment processing 
by certified healthcare laundries
The Association of Operating Room Nurses (AORN) 
examined the risks to patients and healthcare workers 
as a result of using home laundered scrubs and issued 
its own guidelines for laundering surgical attire. AORN 
recommendations are specific to the potential risk in the 
operating room environment, but they highlight an issue 
that is critical in all areas of patient care throughout the 
healthcare environment. 

Home laundering risks can be mitigated by implementing 
processes that reduce or eliminate bacteria, AORN notes, 
but “it is dangerous to assume those processes will be used 
consistently.” And “while the number of cases that link 
HAIs to bacteria from personal clothing are limited, they 
do exist. Additionally, the safety of the healthcare worker, 
their families and their community can be adversely 
affected by improperly laundered healthcare apparel.”15

Home laundering of scrub attire is not a safe alternative 
to commercial processing by a healthcare accredited 
laundry, AORN concludes.

AORN recommends that reusable scrubs worn by 
individuals who enter semi-restricted and restricted areas 
should be processed by a certified healthcare laundry. 
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Such certification helps ensure control of the laundering 
process and that a laundry follows industry standards.

More data than ever to measure laundry 
effectiveness is being generated
Infection Control Today looked at another study, “Bacterial 
Contamination of Surgical Scrubs and Laundering 
Mechanisms,” which quantified the aerobic bacterial 
“bioburden” (number of bacteria living on a surface 
not sterilized) of alternative means of washing. Results 
demonstrated that “the bioburden associated with ‘clean’ 
home-laundered scrubs was significantly greater than 
those associated with facility- or third-party-laundered 
equivalents.”

Researchers concluded their findings raised troubling 
questions about the efficacy of home-laundering, 
especially against the backdrop of earlier data showing the 
presence of organisms on home-laundered uniforms at 
the beginning of the work day.16

The Hygienically Clean Healthcare certification program 
now in its seventh year of measuring microbiological 
content of laundered items immediately after washing 
and drying. As a result, quantification of cleanliness 
has become routine for more launderers. To qualify 
for the certification, they must pass three rounds of 
outcome-based microbial testing indicating diminished 
presence of yeast, mold and harmful bacteria; to maintain 
certification, they must pass such tests quarterly. This helps 
ensure that as laundry conditions change, such as water 
quality, textile fabric composition and wash chemistry, 
laundered product quality is consistently maintained.

Inspection and re-inspection of laundries verify that 
items are washed, dried, ironed, packed, transported and 
delivered using best management practices (BMPs) to 
meet key disinfection criteria.

Experts in bacteriology, infection control, nursing and 
other healthcare professions serve on the Hygienically 
Clean Healthcare Advisory Board. The Board works 
with these linen and uniform service providers to 
ensure the certification continues to enforce the highest 
standards for producing clean healthcare textiles. Certified 
companies meet as the Hygienically Clean Healthcare 
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User Group to report updates to the Advisory Board, 
which continuously assesses for improvements. This 
collaboration serves to steadily improve BMPs for sorting, 
handling, processing and finishing linens and garments.

Healthcare workers have plenty of reasons to prefer to 
wash their scrubs at home. It’s more convenient than 
changing at the hospital. They select their own detergent 
and fabric softener. They may perceive the scrubs they 
choose on their own as more satisfactory in fit, color and 
style.

But evidence is mounting of the risks of garments 
carrying pathogens out of healthcare facilities and 
inadequate domestic laundering bringing them in. 
Contracting with a Hygienically Clean Healthcare 
certified provider provides maximum confidence that all 
garments used in a healthcare setting have diminished 
presence of harmful bacteria. It’s a cost-effective way to 
essentially eliminate one risk of infection transmission, 
unlike so many others that require preventionists to 
constantly guard against.
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