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Introduction 

• Surgical hand antisepsis is known to effectively remove or 
destroy transient microorganisms and inhibit the growth of 
resident microorganisms. (1)  

 

• Poor surgical hand scrubbing may contribute to a higher 
incidence of surgical site infections with its associated (2): 
• Higher morbidity 

• Prolonged hospital stays 

• Increased in resistance to antimicrobials 

 

 



• Hand hygiene is so critical as newborns are more susceptible to 
infections because of their (2):  
• Immature immune system 

• Fragile integumentary system 

• Frequent contact with staff 

• Possible need for invasive procedures 

 

• This also leads to an increase risk of maternal sepsis 
postpartum surgery. (3)  

 

• Adherence to hand hygiene recommendations remains poor 
and improvement efforts frequently lack sustainability 
worldwide. (4) 

 



• We aim to assess how competent and compliant are surgeons 
at hand scrubbing prior to elective and emergency surgical 
procedures by video-surveillance before and after the revision 
of the AFPP and WHO guidelines.  

 

Aim 

Figure 1. Hand drawn by first author.  



Methods 

Involved staff were notified through email 

and a micro-camera was assembled. The 

micro-camera was turned on at random to 

capture hand scrubbing footage over a 

period of 7 days.  

Video recordings collected were compared 

with AFPP and WHO guidelines. Each 

recording was graded with a binary 

variable 1 = Obey and 0 = Disobey, 

scoring over 13 principal steps and 12 key 

steps into 3 categories (Excellent, 

Satisfactory, Unsatisfactory). 



WHO & AFPP Steps 

1. Put approximately 5ml (3 doses) of alcohol-based hand 

rub in the palm of your hand, using the elbow of your other 

arm to operate the dispenser. 

8. Cover the whole surface of the hands up to the wrist 

with alcohol-based hand rub, rubbing palm against palm 

with a rotating movement.  

2. Dip the fingertips of your hands in the hand rub to 

decontaminate under the nails (5 seconds). 

9. Rub the back of the left hand, including the wrist, 

moving the right palm back and forth, and vice-versa. 

Interlace. 

3. Smear the hand rub on the forearms up to the elbows. 

Ensure that the whole skin area is covered by using circular 

movements around the forearms until the hand rub has fully 

evaporated. (10 - 15s) 

10. Rub palm against palm back and forth with fingers 

interlinked.  

 

4. Rub both hands at the same time up to the wrists, and 

ensure that all the steps represented in the following steps 

5. to 13. are followed. (20 - 30 seconds) 

11. Rub the back of the fingers by holding them in the 

palm of the other hand with a sideways back and forth 

movement.  

 

5. Clean under nails with pick and discard. 12. Rub the thumb of the left hand by rotating it in the 

clasped palm of the right hand and vice-versa. 

6. Scrub hands and fingernails using bristle side of brush. 13. Rub finger tips on palms for both hands.  

7. Wash all four sides of fingers using the sponge side only.  

Surgical Hand Antisepsis Proforma 



Key Steps 

Scrub each side of each finger, between the fingers, and 

the back and front of the hand for 2 minutes.  

No artificial nails or nail polish 

 

Hands kept higher than the arms at all times.  Arms bare below the elbow  

Wash each side of the arm from wrist to the elbow for 1 

minute. 

Nail brushes used once and discarded  

 

Rinse hands and arms by passing them through the water 

in one direction only, from fingertips to elbow. Do not move 

the arm back and forth through the water.  

Scrub time lasts for at least 2 - 5 minutes  

 

Proceed to the operating theatre holding hands above 

elbows. 

Person with cut or burn should not scrub 

No jewellery (rings, watches, bracelets)  

 

Hand scrub repeated 3 times 





Excellent Satisfactory Unsatisfactory 

- Completed five or all 

principal steps (step 8 

to 13) 

- Hand scrubbing for 

more than 2 minutes 

- Followed 11 or all key 

steps  

- Followed only four or 

more principal steps 

(step 8 to 13) 

- Hand scrubbing 

between 1 to 2 minutes 

- Followed 8 or more key 

steps without including 

those highlighted as 

unsatisfactory 

- Three or more principal 

steps (step 8 to 13) were 

missed 

- Hand scrubbing for less 

than 1 minute 

- Wearing artificial nails or 

nail polish  

- Wearing jewellery (rings, 

watches, bracelets) 

- Arms not bare below the 

elbow 

- Person with cut or burn  

- Scrubbed person breach 

sterile hand field 



An updated interventional poster was 

created and strategically placed above 

all scrubbing stations in all obstetric 

theatres. Importance of surgical hand 

antisepsis too was addressed during 

the UHW Quality and Safety meeting.  

A re-audit was performed 2 weeks after.  

All footages were being analyzed 

anonymously and deleted. Descriptive 

statistics [mean (SD), frequency (%)] 

and charts were being used to 

demonstrate any change post-

intervention.  





• 80 observations of surgical hand antisepsis were recorded.  

 

• In regards to the use of nail brushes, it was discovered that 
there was only a 35% uptake by all healthcare professionals 
(emergency, 40%; elective, 30%) in the initial audit.  

 

• It was later being studied that nail brushes do not have any 
additional antimicrobial effect unless visibly soiled and wasn’t 
emphasized as a key step during the intervention period. (5)  

 

Results 



• 40% of recordings showed compliance with 2-minute hand 
scrubbing time of which surgeons’ performance were 31.3% in 
the initial audit. A slight improvement was seen in elective 
procedures in the re-audit.  
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Figure 8. Bar graph showing compliance of 2-minute hand scrubbing. 



• Unsatisfactory rates were higher in the night (initial audit, 57%; 
re-audit, 36%) compared to observations made during the day 
(initial audit, 46%; re-audit, 24.1%).  
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Figure 9. Stacked column comparing day and night performance in initial and re-audit. 



• Unsatisfactory rates dropped after the intervention period from 
50% to 27.5% overall; and 75% to 31.6% among surgeons.  
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Figure 10. Stacked column showing impact of intervention period. 



• Our results demonstrate that there is much need for 
improvement of hand-scrubbing compliance.  

• Video surveillance combined with real-time feedback produced 
a significant and sustained improvement in hand hygiene 
compliance. (4)  

• Use of the surgical hand antisepsis guidelines increased 
following the initial audit and intervention.  

• This highlights the importance of regular audit and re-evaluation 
to develop compliance with clinical standards and consequently 
advancing patient care.  

 

Conclusion 
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Figure 11. Stacked column comparing day and night results specifically looking at surgeons. 



• Surgical scrubbing time as observed in the footages was the 
least compliant step.  

 

• We took 2 minutes to be the least expected time duration for 
scrubbing based on the AFPP and WHO guidelines. (1, 5)  

 

• A study by O’ Shaughnessy et al. using 4% chlorhexidine 
gluconate, durations of 2, 4 and 6-minutes were compared and 
found that scrubbing for longer than 2 minutes did not confer 
any advantage. (4, 5) 

Discussion 



• Hingst and colleagues compared 3-minute and 5-minute scrubs 
with seven different formulations and found that the 3-minute 
scrub is as effective as the 5-minute scrub at reducing bacterial 
counts. (4, 5)  

 

• Most of the time clinicians think their hand scrubbing practices 
are optimum enough and neglect the fact that the duration of 
contact with scrubbing agent is equally important.  

 

• Sterilized gloves do not render surgical hand antisepsis 
preparation unnecessary as if an unnoticed puncture in a glove 
into an open wound were to occur, bacteria from the hands of 
the surgical team may be transferred. (4) 

 



• The use of nail brushes was also unpopular among healthcare 
professionals.  

 

• According to Heeg P et al. a brush may be beneficial on visibly 
dirty hands before entering the operating theatre. (5) 

 

• However, recently, a randomized, controlled clinical trial by 
Loeb MB et al. failed to demonstrate an additional antimicrobial 
effect by using a brush. (5) 

 

• Ergo, scrubbing with a disposable sponge or combination 
sponge-brush is now a recommended procedural step rather 
than a key step.  

 



• Healthcare professionals were also noted to be less compliant 
in surgical scrubbing during night shifts (2000 – 0830). 

 

• This could be due to the staff being more tired during out-of-
hours shift. As stated in a study by Harrington, human error may 
be dependent to some extent on sleep related factors and 
circadian rhythm. (7) 

 

• The efficiency of performance is seen to have a link with the 
circadian variation in body temperature.  

 

• Particularly in the early hours of the morning, the disruption of 
circadian rhythm, combined with sleep deficit and fatigue, can 
be one of the causes of workplace inefficiency. (7)  

 

 



• Data collection period for both initial and re-audit were short 
durations (one week each).  

 

• The study also did not analyse health-care associated infections 
or surgical site infections rate during the observation period. (2) 
In the future, we aim to address this.  

Limitations 


