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1. Discuss how the wearing of surgical attire 
impacts patient safety 

2. Explain the scientific evidence supporting the 
AORN Surgical Attire Recommendations 

3. Explain ways the perioperative RN can address 
challenges implementing surgical attire 
recommendations 

Objectives 



How did we get here? 

Wearing surgical attire isn’t a new concept. 

• 1876 -  Lister’s aseptic principles were published in. 

• 1894  - Dr. Hunter Robb pioneered surgical attire at Johns 
Hopkins in.    Even back then Dr. Robb cautions: 

Gowns “should be thoroughly sterilized before they are 
worn . . . by wrapping them in a towel or placing 
them in bags made of butcher’s linen and then 
exposing them to the streaming steam of the 

sterilizer for a half an hour.”¹ 



• “The hair of the head should not be allowed  
to grow long, and should be kept as free as  
possible from dandruff.”¹  And of course as today  
there was resistance: 

  One supportive surgeon condemns the 
surgeon who “operates in his undershirt,” 
calling it a “surgical sin.” “At no time,” the 

surgeon admonishes, should the operator be 
more clean, more immaculate in his appearance 
than when he steps up to the operating table.”¹  

About the hair 



Fast forward to 1975 

AORN releases the first explicit  

Standards for OR Attire 

 

But it is only as good as its users! 



Where we are today 

AORN updates  

Recommended Practices for Surgical Attire in 2011 

• The Importance of following this RP? 

– The evidence 

– Patient Safety 

– Health Care Worker Safety 

– Regulatory Compliance 



The Evidence 

  

Let’s discuss the recommendations  

that have been  

difficult to enforce in practice. 



Evidence Supporting 
Recommendation IV 

 All personnel should cover head and 
facial hair, including sideburns and the 
nape of the neck, when in the 
semirestricted and restricted areas.² 

 



• 2004 study by Owens: 20 OR team members had their 
foreheads, eyebrows, and ears swabbed. There were 
significant numbers of organisms colonized including 
staph aureus, coagulase negative staph, diptheroid and 
others; the ear being the worst.³ 

 

• 2000 study by Mase: isolated staph aureus from the 
nose, scalp hair, and facial hair. MRSA was also cultured 
from the hair. These bacteria adhered tightly to the hair 
and could not be removed by conventional shampoo.4  

 

 

Studies 



• 1990 study by Mastro in the NEJM: Investigation of an 
outbreak of SSIs caused by Group A Strep. This was a 
prolonged outbreak lasting 3 years and was traced directly to 
a surgical technician who was a carrier of strep on the scalp.5 

 

 

• 1973 study by Dineen and Drusin: 2 outbreaks of post-op 
wound infections were attributed to staff carrying staph 
aureus in their hair. Recommended that to reduce the 
amount of shedding from the scalp and hair, completely 
cover the head with a hood.6  
 

Studies 



Classic Study (Summers,1965) 

• Scalp hair tested for staph aureus from 3 groups 

– out-patients 

– in-patients 

– staff 

•  Bacteria were grown from the hair of all subjects  

• Study correlated post-op wound infections to the 
same phage type that were isolated from the hair.7 



Summary 

These studies clearly demonstrate 

• Hair, scalp and ears are carriers of multiple organisms 
that have been directly connected to numerous 
surgical site infections. 

• All of the hair should be covered, not just a portion of 
the hair, all of the hair; including the ears! 

• There is no point in covering a portion of the hair, 
there is still a risk to the patient unless the entire 
exposed hair is covered. 

 



Evidence Supporting 
Recommendation III.b. 

When in the semirestricted or restricted 
areas, all nonscrubbed personnel should 

wear a freshly laundered or single-use 
long sleeved warm up jacket snapped 

closed with the cuffs down to the 
wrists.² 



• 1975 study by Noble studied dispersal of skin bacteria 
into the air. Men dispersed more viable bacteria carrying 
particles than women. Various areas of the body shed 
more than others but airborne flakes known as squames 
are dispersed into the air from all skin sites.8 

 

 

• 2000 study by Tammelin tested nares and various skin 
sites for MRSE and dispersal into the air. 43% of men and 
23% of women dispersed MRSE. Study also proved that 
tightly woven scrubs (cotton & poly) decreased shedding 
when compared to conventional scrubs (cotton).9  

 

Studies 



Summary 

Long-sleeved scrub jackets 
protect the patient from 
potential infection by 
preventing skin squames 
from dispersing into the 
air and settling into the 
surgical wound. 



Evidence Supporting 
Recommendation II.d 

Shoes worn within the 
perioperative environment 

should be clean.2 



Study by the Royal College of 

Surgeons of England (2007) 

Study to assess the level of bacterial 
contamination of OR shoes at the beginning 
of the work day compared to outdoor shoes. 

• Outdoor shoes were contaminated with staph, coliforms, 
bacillus, diptheroid, nisseria, and micrococcus. 

• The dedicated OR shoes had much less of these 
microorganisms than the outside shoes.10 



Shoes that are worn only in the 
perioperative area may help to 

reduce contamination of the 
perioperative environment. 



Evidence Supporting 
Recommendation II.h. 

Fanny packs, backpacks, and briefcases 
should not be taken into the 

semirestricted or restricted areas of the 
perioperative suite.2 



Study by Neely in 2000 to determine the survival of  
 22 gram+ bacteria (VRE & MRSA) on  
-Clothing (100% cotton) 
-100% cotton terry (towels) 
 -Poly/cotton (scrubs and lab coats) 
-100% poly, and 100% plastic.11 

 

• All staph survived for at least 1 day on all fabrics and plastics. 

• The shortest survival time for any enterococcus was 11 days. 

• Possible for these fabrics to become vectors for the spread 
of these microorganisms.  

 
 

Study 



Study by Neely in 2001 to determine the survival of fungi on  

-100% cotton (clothes) 
-100% cotton terry (towels) 
-60/40 (scrubs and lab coats) 
-100% poly,  
-25% spandex, 75% nylon,  
-100% polyethelyne plastic,  
-100% polyurethane.12 

 

• Tested candida, aspergillus, fusarium, mucor, and a 
paecolomyces species. 

• Most survived at least one day but many survived for weeks.  

 
 

Study 



Case Western  
News Release 
June 25, 2012 

 
• A healthy young boy was infected with MRSA 

that was traced to his mother’s nurses bag that 
had been left in the family car.13 

• The mother was a home health care nurse who 
had visited a patient with the same infection.  

 



Summary 

• In order to give the patient the safest environment 
possible; briefcases and other personal items should 
not be brought into the semirestricted or restricted 
area. 

 

• The evidence indicates that many organisms can 
survive on porous materials and cannot be cleaned 
or disinfected adequately to ensure that the patient 
has an optimal safe environment for surgery. 

 



Evidence to Support 
Recommendation V 

 

Surgical attire should be laundered in 
a health care-accredited laundry 

facility.2 



 

 

• Aim to determine the safety and efficacy of re-usable 
vs single use scrubs and laundering mechanism. 
Tested viable organisms on scrubs after home and 
facility laundering as well as single use scrubs.14 

• Conclusion: Single use scrubs are cleaner than home 
laundered scrubs and home laundering is not as 
effective as facility or 3rd party laundering in 
decontaminating scrubs.  

 

Study Twomey (2009) 



Zygomycosis is an invasive fungal infection caused by 
mucomycites, rare but can affect various body sites and has a 
50% mortality.  

9 cases since 1993 

6 between 2008-2009 

• 40% of swabs of the hospital linens contained the organism. 

• The linens acted as a vector bringing it into contact with 
patients. 

• Likely contaminated during transport and delivery to the 
hospital.15 

 

 

Study 
Report at the International Conference  

on Healthcare Associated Infections (2010)  

 



Summary 

• Health care accredited facilities should 
be used for laundering of scrubs. 

 

• Scrubs should be protected during 
transport and storage to prevent possible 
contamination. 



Healthcare Worker Safety 

Protect Yourself ! 



Think about exposures! 
 

The National Institute of Occupational Safety and Health Report (2002) 

 recommend measures to protect healthcare worker exposure 
to hazards and address take-home exposures. 

Journal of Hazardous Materials (2010) : 

• Surgical procedures performed with high speed rotating 
instruments and electric coagulating devices produce 
aerosolized blood which can float in the OR and affect HCWs. 

• Most HCWs with an occupational infection could not 
remember any causative injury.16  

 

 



Summary 

• There is clear evidence that HCWs in the OR face their own 
occupational hazards and exposures. 

• Bacteria can live on materials for weeks or even months and 
can be transported home or from facility to facility. 

• Protect yourself and your home by following the Surgical 
Attire Recommendations and think about what is in your work 
environment and what you are bringing into your personal 
spaces. 



Patient Safety 

Institute of Medicine 1999 Report “To Err is Human.” 

• More than 100,000 people die every year due to healthcare 
harm. 

• That is the equivalent of more than 10 jumbo jet airliners 
crashing every single week. 

• If we add to that the infections patients get from hospitals-
that number doubles.17 



Surgical Site Infections (SSIs) are the second most frequent 
Healthcare Associated Infection (HAI) in the hospital setting. 

• Account for 20% of all HAIs 

• An estimated 2-5% of 30 million patients undergoing a 
surgical procedure per year experience an SSI (500,000 per 
year).18 

Patient Safety (Cont.) 



Impact on Patients 



Alicia Cole 

Aspiring Actress 

19 



“Once the surgery was finished, the doctor 
told us everything was fine, but I had 

trouble from the start. I had a fever when I 
left the operating room. The doctor told 

me that was normal, but later others told 
me I must have gotten the infection before 

I ever left the OR” 



The Facts about the RP 

• The Surgical Attire RP was co-authored by an 
anesthesiologist from American Society of 
Anesthesiologists and approved by a surgeon from 
American College of Surgeons as part of the 
Recommended Practices Advisory Board. 

• We have the studies to back up the 
recommendations. 

 



An Obstacle for Implementation 

 

• Most of the studies used to support the RP are 
observational. 

• Randomized Controlled Trials (RCT’s) are the gold 
standard of evidence based practice. 

 

• Let’s put that into context… 

 



The Parachute Study 

• By Gordon Smith and Jill Pell published in the BMJ in 
2003.20 

• Objective: To determine whether parachutes are 
effective in preventing major trauma related to 
gravitational challenge. 

• Systematic review of all studies showing the effects 
of using a parachute in free fall. 

• Results-No RCTs 



Conclusion 

• The effectiveness of parachutes has not been 
subjected to rigorous evaluation by using RCTs. 

• We know by observational studies that a parachute 
may protect us from harm. 

• Common sense might be applied when considering 
potential risks and benefits of interventions. 

• Just because an intervention has not been proven by 
an RCT does not mean it shouldn’t be implemented. 



Or as the authors say: 

We feel assured that those who advocate 
evidence based medicine and criticize use of 
interventions that lack an evidence base will 

not hesitate to demonstrate their 
commitment by volunteering for a double 

blind, randomized, placebo  controlled, 
crossover trial for the effectiveness of the 

parachute.” 



Regulatory 







Hospitals 



Ambulatory Surgery Centers 



Sound Familiar? 

“AORN is a nursing organization, what about 
physicians?” 

– “I want to see the evidence.” 

– “ What about RCTs?” 

– “You are trying to tell me how to practice medicine.” 

– “I am not wearing a bouffant, it looks like a shower cap!” 

– “I have never had an infection in 30 years of practice!” 

– “Hospital X isn’t doing this so why are you?” 

 



First and Foremost 

• C-suite (CEOs, COOs, CNOs, CFOs) support and 
involvement 

• C-suite who will back you up 

• Present the evidence 

• Financial data 

• Importance of patient safety 

• Regulatory Issues 



Barriers to Practice Change 

• Awareness and knowledge 

• Motivation 

• Acceptance and beliefs 

• Practicalities 



Identify Problems 

• Observe your staff-where are the problems? 

• Involve key staff members. 

• Question what their beliefs are and why they 
cannot follow the recommendations. 

• Brainstorm with your staff regarding solutions. 



Overcoming Barriers 

• Education 

• Interactive meetings 

• Written materials 

• Electronic newsletters 

• Present the evidence 

• Physician champions-examples of best practice 

• Reminders 



Some Practical Advice 

• Cloth caps may be covered by a bouffant. 

• Have enough jackets in a variety of sizes. 

• Reimburse for shoe purchases. 

• Long sleeve shirts may be worn under scrubs as long as 
scrub jackets cover them. 

• Facility provided caps and long sleeved shirts. 

• Explore new products. 

• Eliminate skull caps from your facility! 

• Recognize staff who follow best practices! 



One last thing 

• Dr. Amy Halverson (ACS) says: 

– Sometimes it is the way you approach a surgeon…instead 
of saying “you must do”…say “I know you have great 
patient outcomes and no infections but we really want to 
try….and would like for you to help us.” 

– Or: 

– “Dr. please explain to me why you won’t wear a bouffant, 
(or change your clothes or stop bringing your briefcase in 
the OR), help me to understand.” 

– It can make all the difference! 



In Conclusion 

 “The available evidence suggests that as many 
as half of the complications and deaths arising 
from surgery could be avoided if certain basic 
standards of care were followed.” ~WHO 

 We are all accountable! 
 Let’s work towards a zero tolerance culture for the 

safety of all of our patients… 
and possibly ourselves some day. 



Questions and Answers 



References 
1. Schrader, E. S. (1976). From apron to gown: A history of surgical attire. AORN Journal 24(1), 53-67. 

2. Surgical Attire (2011). Perioperative Standards and Recommended Practices for Inpatient and Ambulatory 
Settings. Denver, CO. 57-71. 

3. Owens, K. L., James, E. & Bannister, G. C. (2004). Source of bacterial shedding in laminar flow theatres. Journal 
of Hospital Infection Control; 58(230-232). 

4. Mase, K. Hasegawa, T., Horii, T., et al. (2000). Firm adherence of Staphlococcus epidermidis to human hair and 
effect of detergent treatment. Microbiology Immunology; 44(8),  653-656. 

5. Mastro, T. D., Farley, T. A., Elliott, J. A., et al. (1990). An outbreak of surgical-wound infections due to group A 
streptococcus carried on the scalp. New England Journal of Medicine; 323(14), 968-972. 

6. Dineen, P. & Drusin, L. (1973). Epidemics of postoperative wound infections associated with hair carriers. The 
Lancet; 1157-1159. 

7. Summers, M. M., Lynch, P. F. & Black, T. (1965). Hair as a reservoir of staphylococci. Journal of Clinical Pathology; 
18(13), 13-15. 

8. Noble, W. C. (1975). Dispersal of skin microorganisms. British Journal of Dermatology; 93(4), 477-485. 

9. Tammelin, A., Domicel, P., Hambraeus, A. & Stahle, E. (2000). Dispersal of methicillin-resistant staphylococcus 
epidermidis by staff in an operating suite for thoracic and cardiovascular surgery: Relation to skin carriage and 
clothing. Journal of Hospital Infection;  44(2), 119-126. 

 

 



References (Cont.) 
10. Amirfeyz, R., Tasker, A., Ali, S., Bowker, K. & Blom, A. (2007). Theater shoes- a link in the common pathway of postoperative 

wound infection. Annals of the Royal College of Surgeons of England; 2007; 89, 605-608. 

11. Neely, A. N. & Maley, M. P. (2000). Survival of enterococci and staphylococci on hospital fabrics and plastics. Journal of Clinical 
Microbiology; 38(2), 724-726. 

12. Neely, A. N. & Orloff, M. M. (2001). Survival of some medically important fugi on hospital fabrics and plastics. Journal of 
Clinical Microbiology; 39(9), 3360-3361. 

13. CWRU nurse researcher surveys infection control practices for home patients. Think News Release, June 25, 2012. 
http://blog.case.edu/think/2012/06/25/cwru_nurse_researcher_surveys_infection_control_practices_for_home_patients 

14. Twomey, C. L., Beitz, H. & Johnson, B. J. (2009). Bacterial contamination of surgical scrubs and laundering mechanism: 
Infection control implications. Infection Control Today. www.infectioncontroltoday.com/articles/bacterial-contamination-
of-surgical scrubs.html# 

15. Duffy, J., Harris, J., Newhouse, E.N., et al. (2010). Zygomycosis outbreak associated with hospital linens. Paper presented at the 
International Conference on Healthcare Associated Infections, March 19, 2010, Atlanta, GA. 

16. Ishihama, K.,  Sumioka, S., Sakurada, K., & Kogo, M. (2010). Floating aerial blood mists in the operating room. Journal of 
Hazardous Materials; 181, 1179-1181. 

17. Chasing Zero: Winning the war on healthcare harm (2010). TMIT, Safety Leaders Website. 
http://www.safetyleaders.org/pages/chasingZeroDocumentary.jsp 

18.National Quality Forum (2010). Safe practices for better health care student projects: Surgical site infection prevention. 

 

http://blog.case.edu/think/2012/06/25/cwru_nurse_researcher_surveys_infection_control_practices_for_home_patients
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.infectioncontroltoday.com/articles/bacterial-contamination-of-surgical
http://www.safetyleaders.org/pages/chasingZeroDocumentary.jsp


You must complete the Learner Evaluation online 
 to earn the 1.0 nursing contact hour. 

 

Registered for this webinar? 

Complete the evaluation by using the link in your purchase confirmation e-mail or by 
visiting the AORN website: 
o Visit www.aorn.org and login using your AORN Web Login. 
o Navigate to My AORN and select “Manage Your Education”. 
o Earn your Contact Hour by selecting and completing the appropriate webinar 

evaluation. 
 

Once you have submitted your evaluation, you can print your certificate immediately, or 
you can visit MY AORN > View All Contact Hours > select the session > click Print Your 
Certificate at any time.  
 
Contact Hours are free of charge for this independent study. 
 

Contact Hours 

http://www.aorn.org/


You must complete the Learner Evaluation online 
 to earn the 1.0 nursing contact hour. 

 

Not Registered for this Webinar? 

Follow the below instructions to obtain access to the evaluation: 
o Visit www.aorn.org and login using your AORN Web Login. 
o From the drop-down menu in the top navigation, go to: AORN Store > Product Catalog > Select 

Evaluation under Browse By Topic > Find the webinar you just attended and add it to your 
shopping cart. 

o Follow the shopping cart instructions to complete your transaction.  
o You will then receive an e-mail containing a link to the online evaluation.  
o You may complete the evaluation by using the link in the purchase confirmation e-mail or by 

visiting the AORN website: www.aorn.org > Navigate to My AORN  > select “Manage Your 
Education”. 

o Earn your Contact Hour by selecting and completing the appropriate webinar evaluation. 
 

Once you have submitted your evaluation, you can print your certificate immediately, or you can visit 
MY AORN > View All Contact Hours > select the session > click Print Your Certificate at any time.  
 
Contact Hours are free of charge for this independent study. 

Contact Hours 

http://www.aorn.org/
http://www.aorn.org/

