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Contact transmission
 Hands of HCWs 

 Patient-care devices 
(eg. thermometers)

 Instruments
 Environment

=>Hand hygiene

=>Disinfection and 
sterilization



Personal accessories
 ? Harbour nosocomial pathogens

 ? Prevent proper hand hygiene practices

 ? Cannot be effectively disinfected 

 Common accessories Eg. Watches, rings



Wristwatches in Healthcare settings



Wristwatches in Healthcare settings
 20 HCWs were assessed for their 

ability to carry out basic clinical 
observations (Pulse and RR) without 
the use of a second hand

 9 senior medical students, 6 junior 
doctors, 1 consultant, and 4 trained 
nurses 

 All participants would have failed an 
undergraduate objective structured 
clinical examination (OSCE) station

 Only one participant gave values for 
each reading that would not have 
been potentially dangerous in a 
clinical setting



Wristwatches in Healthcare settings
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Wristwatches in Healthcare settings

 100 HCWs recruited (12 attending physicians, 
39 resident physicians, 24 intensive care unit 
nurses, and 25 floor nurses)

 Completed a questionnaire about their hand 
hygiene and wristwatch-wearing practices

 Removed the wristwatch, and the front and 
back of the watches were cultured separately



Wristwatches in Healthcare settings

 80% worn the tested watches for >6 months

 89% wearing them every day at work

 72% used the same wristwatches daily 



Wristwatches in Healthcare settings
 78% watches cultured 

had bacterial growth
 77 was common skin 

colonizers
 Eg. CoNS, alpha 

hemolytic 
streptococci, 
diphtheroids, and 
bacillus species

 No GNR were isolated
 The only potential 

pathogen recovered 
was MSSA from a 
single watch



Wristwatches in Healthcare settings

 Wristwatches worn by HCWs appear to 
be colonized with bacteria of low 
pathogenicity 

 May not be an important sources for 
HAIs in usual clinical settings 
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Wristwatches in Healthcare settings

 To determine the contamination of wrists and 
hands among wristwatch (ww) wearers and 
non-wristwatch (n-ww) wearers 

 In the first part (N=100; 52 ww wearers and 
48 n-ww wearers), wrists were sampled by 
swabs and hands by direct plate inoculation

 In the second part (N=155; 85 ww wearers 
and 70 n-ww wearers), wrists and hands were 
sampled after each HCW removed the watch 
immediately prior to sampling



Wristwatches in Healthcare settings

 Semi-quantitative bacterial colony counts 
recorded in comparison with a visual scale 
 ‘0’ indicated no bacterial growth 
 ‘+-’ scanty growth
 ‘+’ light growth
 ‘++’ moderate growth and
 ‘+++’ heavy growth



First part

 Watch wearers had 
a greater no. of 
bacteria on their 
wrist (P < 0.001) 

 The no. of bacteria 
on their hands was 
not significantly 
increased



Second part
 The watches were 

removed by the HCW 
immediately before 
sampling

 The amount of bacteria 
on both hands and the 
watch wrist was 
significantly increased 
in watch wearers 
compared with non-
watch wearers (P < 
0.001)



Wristwatches in Healthcare settings

 Wristwatch wearing in HCWs is associated with 
increased bacterial colonisation of wrists, but 
not of the hands

 Removing the watch may easily transfers wrist 
bacteria on to the hands

 The risk of hand contamination stems from 
manipulating the watch



Summary-wristwatches
 Wristwatches are useful for HCWs in estimating 

important vital signs
 Further studies would be required to determine 

the role in HAIs

 A ban on wristwatches must be provided with 
adequate resources
 Eg. Sight of a clock at bedside  

 Otherwise may increase the use of devices 
such as watch fobs or pocket watches



Rings

 Fashion
 Sentimental 

reasons



CDC

 No recommendation can be made 
regarding wearing rings in health-
care settings. Unresolved issue.



WHO Guideline 
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Rings in Healthcare settings
 Rush Presbyterian Saint Luke’s Medical Center’s 

(Chicago, IL) 27-bed surgical ICU from 21 November 
2000 through 5 March 2001 were eligible for enrollment.

 A sealed envelope was opened that randomly 
determined the first hand to be sampled and the 
method of hand hygiene to be used

 The first hand was sampled by means of a modified 
“glove juice” method, rinsed, and dried.

 Then the nurse performed hand hygiene by one of the 
following methods:

 1) unmedicated soap, rinsed, and then dried with paper 
towels; 

 2) 2.0 mL of a 62% ethyl alcohol-based gel was applied 
to the hands, and hands were rubbed until dry; 

 3) a medicated hand wipe included 0.1% benzalkonium 
chloride (Procter&Gamble). was rubbed on the hands 
for 30 s. 

 Glove juice bags were prepared by aseptically 
transferring 75 mL of autoclaved sampling solution into 
sterile sample bags

 The nurse’s hand was immersed in the bag, and the 
palm and each finger were massaged through the bag 
for 30 s. After sampling, the sampling solution was 
filtered. The filter was moistened with 2 mL of PBS (pH, 
7.2), and the retained organisms were resuspended by 
means of a sterile loop

 Data were collected:
 skin condition (hands were visually inspected and 

scored on a scale from 1 [“no scaling”] to 5 [“very 
scaly”])

 dominant hand
 glove use immediately before sampling
 presence of cuts on the hand,
 fingernail length (classified as long [i.e., extending 

beyond the fingertip] or short])
 presence of fingernail applications
 number of assigned patients
 contact with the patient’s skin during the care episode 

immediately before hand sampling
 duration of time worked during the shift when hand 

sampling was performed
 self-reported time of most recent hand washing episode. 



Rings in Healthcare settings
 Assess the risk factors for hand contamination 

and compare the efficacy of 3 hand hygiene 
agents among surgical ICU nurses

 The hands of 66 nurses had been sampled for 
a total of 282 sampling episodes

 Detailed ring information available for 464 
(82%) of 564 hands sampled
 Presence and number of rings (No ring, 1 ring, >1 

ring)
 Frequency of ring wearing: Worn at home and 

removed at work OR at both home and work
 Ring characteristics (Smooth, Set with gemstones, 

etched with a pattern)



Rings in Healthcare settings
 Ring wearing was found to be a risk factor for 

hand contamination for each organism 
category (except MRCNS)

 A stepwise increase in the risk by any transient 
organism with the number of rings worn

 “Transient organisms” -those present on <50% of all 
nurses’ hands (all organisms except MRCoNS)
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Rings in Healthcare settings
 Wearing rings only at home was not a risk 

factor for contamination with any transient 
organism (OR, 0.7; 95% CI, 0.4–1.3) 

 Wearing rings at home and work was an 
independent risk factor (OR, 2.6; 95% CI, 1.6–
4.3)

 Hand contamination was not associated with 
any ring characteristic

 After hand hygiene, hand contamination with 
any transient organism was more likely among 
nurses who wore rings
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Rings in Healthcare settings
 84 ICU nurses were recruited (n=28 each)
 Without a ring 
 Wearing a plain type wedding ring (WR) 
 Wearing a ring with a stone (RWS) 

 Ask to wear rings continuously for at least 15 days 
before the beginning of the study

 Cultures were obtained from hands wearing rings at the 
end of the duty and just after hand disinfection

 Hands of the same side from nurses without rings were 
sampled



Rings in Healthcare settings
 The colony counts of total, Gram-positive and 

Gram-negative bacteria were compared

 Most prominent Gram-positive bacteria in 
transient flora were S. aureus and 
Enterococcus spp. 

 Isolated Gram-negative bacteria included 
Acinetobacter species, Enterobacter species, 
Pseudomonas species, Klebsiella species, 
Stenotrophomanas maltophilia, E. coli, Serratia, 
Proteus mirabilis



Rings in Healthcare settings
 Ring wearer had more 

Gram-positive (top), Gram-
negative (middle) and total 
(bottom) bacterial 
colonization than those 
without rings despite using 
an alcohol-based rub
( p = 0.001)

 Colony counts of Gram-
positive, Gram-negative and 
total bacteria did not differ 
among WR and RWS groups 
( p > 0.05)
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Rings in Healthcare settings
 60 volunteer subjects wore a ring on 1 finger of either 

hand were chosen from peri-operative staff and medical 
students

 Randomly assigned to use hand sanitizers
 Povidone-iodine scrub, 
 Water-aided alcohol wash (Triseptin; Healthpoint), 
 Waterless alcohol-chlorhexidine lotion (Avagard; 3M 

HealthCare)

 Samples of hand flora were obtained using a modified 
“glove juice” technique

 Samples from the ringed and non-ringed hands of each 
subject were obtained for culture,

 Comparing the no. of CFUs from the ringed hand with 
the number from the non-ringed hand of each subject



Rings in Healthcare settings
 No significant difference 

in no. of bacteria 
between hands with and 
hands without rings for 
the groups that used 
alcohol wash or alcohol-
chlorhexidine lotion

 For the povidone-iodine 
group, the number of 
bacteria on hands with 
rings > the number on 
hands without rings (P 
<.05)





Summary-rings
 Ring wearing may increase the bacterial 

colonization of hands, even after hand 
disinfection

 The type of ring may not affect the level of 
hand colonization

 Wearing any kind of ring should be avoided 
during patient care, especially in high risk 
areas eg. ICU

 Consider alternatives eg. remove rings at work, 
wear them around the neck on a chain



Stethoscopes in Healthcare settings

 A medical device, 
often carried by 
HCWs as personal 
belongings

 Come into patient 
contact almost as 
frequently as hands



Stethoscopes in Healthcare settings

 A prospective, cross-
sectional analysis in the 
ED of a 700-bed teaching 
hospital and Level I 
trauma center

 150 HCWs
 Emergency medicine 

house staff and 
attending physicians 
(n=50), 

 ED nurses (n=50),
 Pre-hospital personnel 

(n=50)



Stethoscopes in Healthcare settings

 How often were they 
cleaned?

 Daily or weekly, 
48% (74 of 150)

 37% monthly
 7% yearly
 7% never
 None cleaned the 

stethoscope after 
every patient



Stethoscopes in Healthcare settings
 Culture each stethoscope 

by pressing the 
diaphragm on mannitol 
salt agar 

 89% of 133 stethoscopes 
grew staphylococci

 Most were CoNS
 25 stethoscopes (19%) 

yielded S aureus
 The mean number of 

staphylococcal CFUs 
markedly increased as 
the stethoscopes went 
for longer periods of time 
between cleanings
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Stethoscopes in Healthcare settings

 A paediatric hospital based studies

 40 stethoscopes were sampled for cultures
 20 personal stethoscopes from 

paediatricians (consultants, registrars and 
other junior doctors) 

 20 ward based stethoscopes (12 from the 
NNU, 4 from PN ward, 3 from labour ward, 1 
from the labour ward theatre)



Stethoscopes in Healthcare settings

 How often were they 
cleaned?

 Interval of cleaning 
varies from once 
daily to have never 
been cleaned



Stethoscopes in Healthcare settings

 In another study, 
 3/ 50 clinicians (6%) unaware of the need 

to regularly clean their stethoscopes
 9 (19%) of the rest 47 clinicians did not 

clean their stethoscope regularly
 The median answer was ‘weekly’

 Journal of Hospital Infection 76 (2010) 278-279



Stethoscopes in Healthcare settings

 What bugs was found?

 Only 1/50 stethoscopes swabbed was free from 
bacteria

 6/50 (12%) harboured potential pathogens 
including MSSA, Pseudomonas spp. and 
coliforms

 C. difficile and MRSA were not isolated



Stethoscopes in Healthcare settings
 54 doctors’ and 7 ward stethoscopes on the medical 

wards were screened on two separate days at the 
Leicester Royal Infirmary 

 The bell and diaphragm of each stethoscope was 
swabbed with a pre-moistened cotton swab

 Inoculated onto C. difficile selective agar plate 

 3/61 (4.9%) detected C. difficile 
 All of the isolates obtained were from doctors’

stethoscopes

 J Hosp Infect. 2009 Oct;73(2):187-9. Epub 2009 Aug 28.
 Stethoscopes: potential vectors of Clostridium difficile.
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Stethoscopes in Healthcare settings

 12 nurses attending the ICU bedspaces were 
questioned about frequency of stethoscope 
cleaning on the unit

 The diaphragm and bell of the stethoscopes 
were swabbed before and after cleaning, and 
inoculated onto blood and MacConkey agar 
plates

 22 HCWs (10 doctors, 9 PTs, 2 MS and 1 
nurse ) entering the unit were asked the same 
questions and had their personal stethoscopes 
swabbed



Stethoscopes in Healthcare settings
 ICU nurse: at least once during their current shift 
 20/22 (91%) cleaned it every time it was used 
 2/22 (9%) cleaned it at the start of their shift

 Medical staff (10 doctors and 2 medical students) 
cleaned their personal stethoscopes infrequently 
 3 (25%) daily or after every use
 3 (25%) every one to 6 months 
 2 (17%) never



Stethoscopes in Healthcare settings

 29/46 use isopropyl alcohol swabs 

 8/46 applied alcohol gel

 1/46 used soap and water 

 7/46, who were all ICU nurses, use detergent 
wipes designed for cleaning hospital equipment



Stethoscopes in Healthcare settings

 5/46 (11%) diaphragms were colonized with 
potentially pathogenic bacteria, which fell to 
2% after cleaning

 10/46 (22%) earpieces were colonised with 
potentially pathogenic bacteria, which fell to 
7% after cleaning





Summary-stethoscopes
 May harbour pathogenic bacteria including MRA, 

MRSA and Clostridium difficile

 Still HCWs that do not aware of the need to 
regularly clean their stethoscopes

 Interval of cleaning is highly variable, and 
some have never been cleaned



Summary-stethoscopes
 Stethoscopes should be disinfected before and 

after each use

 The design of stethoscopes may have to be 
revisited to limit areas inaccessible to cleaning

 ?Need to stop using their own stethoscopes in 
high risk areas or certain situations



Use of Mobile communication 
devices in Healthcare settings

 MCDs eg. mobile/cellular phones, personal 
digital assistants (PDAs) and communication 
pagers

 Restrictions due to EMI have now been relaxed



Use of Mobile communication 
devices in Healthcare settings

 Advantages
 Increases the speed of communication and 

contact
 Increased ‘connectivity’
 Various applications: 
 Fast access to investigation results, 

feedback of results to the patients and 
ongoing monitoring of chronic diseases, 
instant access to information and 
resources



Use of Mobile communication 
devices in Healthcare settings



Use of Mobile communication 
devices in Healthcare settings

 Concerns:
 Patient confidentiality, noise and distractions 

in the clinical environment, data security 
and bacterial contamination of MCDs

 ?role of MCDs in transmission of nosocomial 
pathogens?



Use of Mobile communication 
devices in Healthcare settings



Use of Mobile communication 
devices in Healthcare settings

 Search for ‘bacteria’, ‘colonisation’ or/and 
‘contamination’ in combination with ‘mobile 
phone’, ‘cellular phone’, ‘pager’ and ‘PDA’

 Articles published in English or with at least an 
abstract in English



Use of Mobile communication 
devices in Healthcare settings

 High levels of both carriage and usage of MCDs 
among HCWs within the clinical environment

 50 and 65% of respondents admitted to using 
MCDs during patient care

 ?chance that HCWs may touch MCDs during 
patient care without performing hand hygiene



Use of Mobile communication 
devices in Healthcare settings

 Issue on cleaning and decontamination

 Cleaning the MCD with 70% isopropyl alcohol 
=>a significant reduction of bacterial 
contamination

 The need for effective decontamination must 
be balanced with the need to prevent damage 
to the device

 Many MCDs are sensitive to liquid contact and 
high temperatures that they cannot be 
disinfected frequently



Use of Mobile communication 
devices in Healthcare settings

 Issue on cleaning and decontamination

 Some manufacturers advise against the use of 
any cleaning fluids

 Lack of guidelines for the care and cleaning for 
MCDs

 High numbers of staff never clean their MCDs



Use of Mobile communication 
devices in Healthcare settings

 9-25% of MCDs are contaminated with 
pathogenic bacteria
 eg. Pseudomonas spp., Staphylococcus 

aureus, coliforms
 Resistant organisms: MRSA, VRE, multi-

resistant Acinetobacter



Use of Mobile communication 
devices in Healthcare settings
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Use of Mobile communication 
devices in Healthcare settings

 102 inpatients completed a questionnaire 
detailing their opinions and utilization of mobile 
phones, and provided their mobile phones for 
bacteriological analysis

 86/ 102 (84.3%) patients’ mobile phone swabs 
were positive for microbial contamination

 12 (11.8%) mobile phones demonstrated 
growth of pathogenic bacterial species



Use of Mobile communication 
devices in Healthcare settings

 50.9% stated that they had never cleaned their 
phone outside hospital

 6.9% cleaned yearly, 11.8% monthly, 17.6% 
weekly and 12.7% daily

 11 (10.8%) patients cleaned their phones since 
their admission

 Alcohol/antibacterial wipes (21 patients), damp 
cloths (17 patients), or wiping with dry cloth 
(12 patients)



Use of Mobile communication 
devices in Healthcare settings

 No patient had received advice or information 
regarding mobile phone utilization during their 
hospital admission 

 No patient shared their phone with another 
patient

 50 (49.0%) stated that they would be happy to 
share their phone with another patient



Use of Mobile communication 
devices in Healthcare settings



Use of Mobile communication 
devices in Healthcare settings

 To determine whether MPs of patients, patients’
companions, and visitors carry any pathogenic 
bacteria likely to cause infection in hospital 
wards

 Swab samples were collected from the keypad, 
microphone part, and ear part of 200 MPs

 67 from HCWs; 133 from patients, patients’
companions, and visitors 



Use of Mobile communication 
devices in Healthcare settings

 Bacterial growth:
 58/67 (85.6%) of 

HCWs’ gp and 
121/133 (90.1%) of 
the patient’s group 

 Significantly higher rates 
(39.6% vs 20.6%) of 
pathogenic bacteria 
colonized on patients’
groups than those of 
HCWs

 Higher number of 
resistant pathogens 
(7 vs 0, respectively) in 
patients’ group



Summary- Mobile communication 
devices

 MCDs are commonly used in Healthcare 
settings

 The frequency of cleaning and decontamination 
varies

 May colonise pathogenic and resistant micro-
organisms 

 Lack of staff and patient education



Summary- Mobile communication 
devices

 Hand hygiene measures
 Avoid sharing of MCDs within Healthcare 

settings
 Consider restricting use of MCDs in certain high 

risk areas
 Use of slim fitting silicon cell phone covers 

 Guidelines on MCD cleaning and 
decontamination is required



Conclusion
 Accessories and MCDs may be colonised with 

pathogenic organisms

 May play a role in the transmission of these 
organisms
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