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Abstract

Aim The aim of this paper is to raise awareness and critically evaluate the 
need for greater facial barrier protection, in order to reduce the frequency of 
mucocutaneous exposure for health care workers in renal dialysis units (RDU).

Method A literature review of published literature related to the use and 
application of standard precautions was conducted, focusing on facial barrier 
protection for health care workers (HCW) in various health care settings.

Findings Despite renal dialysis nurses having considerable risk of permucosal 
(splash) contamination the overwhelming literature discusses this exposure in 
a variety of other health care settings. HCW level of compliance to standard 
precautions, particularly the use of personal protective equipment (PPE) requires 
signifi cant improvement.  There is an urgent need for PPE to be more suitable 
and easily accessible to the HCW in order to prevent interference with patient 
procedures, and promote compliance of standard precautions.

Conclusion The literature confi rms that HCW in RDU are at risk of exposure to 
blood borne infections. HCW rarely fully implement and comply with standard 
precautions in regards to application of PPE in various health care settings 
however further research is required to determine compliance in renal dialysis 
units. Facial barrier protection requires signifi cant and urgent redesign in suitability, 
safety and accessibility in order for HCW to fully embrace its use.
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Introduction
Transmission of communicable diseases 
such as Hepatitis B Virus, Hepatitis C 
Virus and Human Immunodefi ciency 
Virus (HIV) is a major occupational 
health and safety concern for health 
care workers (HCW). While the need to 
decrease percutaneous exposure has been 
of signifi cant importance, there is a risk of 
transmitting blood borne diseases through 
permucosal (splash) exposure (Gilmore, 
2001). Exposure may occur from a direct 
source such as blood management in 

renal dialysis units. Similarly exposure 
occurs in cases where HCW have not 
utilised adequate facial protection in order 
to decrease their risk of occupational 
exposure (Gilmore, 2001). 

Methods
A database search of Blackwell, Cinahl, 
and Medline was conducted using 
renal, dialysis, occupational exposure, 
mucocutaneous, permucosal and 
personal protective clothing as keywords. 
Relevance to the issues related to 

personal protective equipment and 
HCW exposure was considered when 
including the articles. This included 
non renal dialysis literature that was 
considered applicable to the renal dialysis 
setting. All articles in full text and English 
language were reviewed. Articles were 
accepted from 1990 through to 2005. 

Discussion
Risk

Gilmore (2001) proposes that as the 
frequency of percutaneous injuries 
decreases the percentage of employee 
permucosal exposure may increase. 
Cutter and Jordan (2003) cite the 1998 
United Kingdom Health Department 
who reported the risk of contracting 
HIV following percutaneous exposure 
is approximately 0.3%. Mucocutaneous 
exposure has a much lower risk of 
approximately 0.03%, however as this 
type of exposure is more common than 
percutaneous, the cumulative effect could 
result in a higher risk. The Center for 
Disease Control (CDC, 2001) reported 
49 HCW having seroconverted to HIV 
after occupational exposure, of which 6 
were non-percutaneous (Wong, Jones, 
and Lange, 1998). While the literature 
describes the occurrence and risks 
of permucosal exposure in various 
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health care settings, there has been 
very little research and investigation in 
haemodialysis. Gilmore (2001) describes 
permucosal exposure occurring from a 
direct source such as blood management 
in renal dialysis. 

Braethen et. al., cited by Wong, Jones and 
Lange (1998) raised the issue of effective 
barrier systems by suggesting that 
Langerhan’s cells are present in intact skin 
and that it is no longer valid to assume 
that HIV infections occur exclusively 
through percutaneous or mucous 
membranes. Marasco and Woods (1998) 
studied the risk of eye splash injuries 
due to concern about the transmission 
of infectious diseases through eye splash 
injuries during surgery. The study 
reported that of the 160 face shields 
used in surgery, 44% tested positive for 
blood, with the surgeon being aware of 
contamination in only 8% of cases. The 
fi rst assistant’s shield was splashed in 41% 
of cases and the second assistants shield 
in 19%. Shield splashes were identifi ed 
in minor surgery such as inguinal hernia 
repairs and minor breast surgery, as well 
as laproscopy and laparotomy surgery.

Ippolito, et. al. (1998) reported on a 
HCW working in a laboratory who 
sustained a conjunctival blood splash of 
approximately 0.5mls, without blood 
contact with the HCW mouth or any 
skin lesions. The HCW had no known 
risk factors for HIV or Hepatitis. Despite 
instigating immediate and post exposure 
strategies, the HCW developed HIV and 
Hepatitis C infections.

Rates of Contamination

Kouri and Ernest (1993) determined the 
rate of contamination of obstetricians’ 
face shields during vaginal delivery at 
32% and caesarian section deliveries 
at 50%. Furthermore, 50% of 
contaminations were undetected by 
the obstetrician at the time of vaginal 
delivery and 92% at the time of caesarian 
section (Kouri and Ernest,1993). 

Knight and Bodsworth (1998) 
investigated the perceptions and practice 
of standard precautions by registered 
nurses at a major Sydney teaching 
hospital. Their study population did 
not involve dialysis nurses but included 
registered nurses in the high dependency 
unit (HDU), medical and surgical 
wards, outpatients, operating theatres, 
and cardiothoracic wards. Of these 
nurses, mucocutaneous exposures were 
signifi cantly more common (1756 per 
100 nurse years) than percutaneous 
(65 per 100 nurse years) (p<0.1). 
Mucocutaneous exposure were most 
frequent in nurses in operating theatres 
(95%) and HDU’s (77%), indicating that 
work areas which have a high frequency 
of blood and body fl uid exposure 
provide the highest risk for occupational 
exposure for nurses.

A study by Brearley and Buist cited 
by Marasco and Woods (1998) looked 
at blood splashes to spectacles and 
demonstrated splashes on the inside of 
glasses. They suggested that spectacles do 
not provide adequate protection for eye 
splashes. Furthermore, splashes of blood to 
the face increase the risk of transmission 
of blood borne diseases especially if there 
are open sores on the face.

Compliance to Standard Precautions 
Standard precautions require all 
HCW to treat blood and body fl uid 
as potentially infectious. The CDC 
describes precautions as appropriate 
barrier protection such as gloves, aprons, 
eye protection, and masks (CDC, 2001). 
The author considers the use of PPE an 
important safety precaution in all renal 
dialysis units. According to the CDC, 
application of standard precautions 
require that “a mask and eye protection 
should be worn during procedures that 
may generate splash or splatter” (West 
and Cohen, 1997 p. ). 

Lymer, Richt and Isaksson (2003) 
have conducted a number of studies 
investigating blood exposure incidents 

of HCW in Sweden.  One qualitative 
study investigated HCW action 
strategies in situations involving a 
risk of blood exposure. The sample 
included nurses and nursing assistants 
working in emergency, medical 
outpatients clinics, medical and surgical 
wards, orthopaedics and gynaecology. 
Again renal dialysis nurses were not 
represented. This study investigated 
why formal recommendations and 
protective measures were not followed. 
In spite of education, compliance with 
recommendations was shown to be poor. 
One conclusion was that the majority 
of HCW do not respect the risks 
(Lymer, Richt and Isaksson, 2003). It is 
the author’s view that splash exposure 
occurs in haemodialysis units, as standard 
precautions are not embraced. 

A study by Madan, et.al. (2002) looked 
at compliance rates and reasons for 
noncompliance in trauma rooms. Within 
this study group 93% of HCW reported 
at least one exposure to blood or body 
fl uids. The usage rate of eyewear (no 
side protectors) was 47%, eyewear with 
side protectors 16% and masks only 4%. 
The study identifi ed the main reasons 
for not wearing facial protection were 
“masks fog up glasses, don’t need a mask 
because keep mouth shut, time factors, 
too cumbersome, and claustrophobic” 
(Madan et. al., 2002). Indeed fogging 
and claustrophobia were reasons given 
recently by nurses working with the 
author, as justifi cation for not wanting to 
wear face shields.

An audit by Jimenz, Sanchaz-Paya, 
Gonzales, Rivera, and Antolin (1999) 
investigated the degree of compliance 
of standard precautions by HCW in 
one haemodialysis unit. The study was 
limited to investigating the use of gloves 
and handwashing. They concluded that 
the staff did not adhere to standard 
precautions in real life, with gloves 
being used in only 67% of patient care 
situations, demonstrating a high degree of 
non-compliance.
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This literature review has identifi ed a 
lack of research in the renal dialysis arena 
related to mucocutaneous exposure, 
despite direct source exposure likely to 
occur during patient procedures.

Personal Protective Equipment

The use of appropriate protective 
equipment is a major component of 
standard precautions and is an important 
safety precaution. Many barrier devices 
currently available are inadequate. 
Gilmore (2001) advises optimal 
protection with form fi tting face shields. 
Osterman (1995) suggests that there 
is an urgent need for facial protection 
that doesn’t fog up or interfere with the 
HCW ability to perform their procedures. 
Availability of PPE is of signifi cant 
importance for adherence to standard 
precautions. Availability not only includes 
the amount of accessible equipment 
but also the placing of that equipment 
(Lymer, Richt, and Isaksson, 2004).

It is the author’s experience that within 
Queensland, most dialysis nurses use 
protective eyewear when performing 
patient related procedures however the 
level of compliance in the use of face 
masks is poor. Eyewear alone does not 
fully and effectively protect dialysis nurses 
from mucocutaneous exposure. Similarly 
the author reports that the rate of 
application of face shields in renal dialysis 
units in Queensland varies from unit to 
unit and depends on nurses’ preference, 
but overall the level of use is poor. 

In our current practice we recognize that 
nurses routinely, ritually, and without 
objection put on aprons to cover their 
clothing but frequently neglect to 
provide adequate barrier protection 
for face, nose and mouth. The author 
proposes that the face of a dialysis nurse 
is usually in closer proximity to the 
procedure they are performing especially 
cannulation, and therefore should be of 
greatest priority for barrier protection. 

Cost of Personal Protective Equipment 

Kouri and Ernest (1993) describe the 
total annual cost for compliance to 
protection provisions recommended 
by the Occupational Safety and Health 
Administration in the USA in 1991 
amounted to $813 million. PPE 
accounted for $327 million, training $134 
million, and disposal of equipment $102 
million. No Australian comparisons could 
be found in the literature. They argue 
that if we critically evaluate this, it may 
be more appropriate to use these monies 
towards the development of a vaccine 
against HIV. Gilmore (2001) argues 
that the costs of managing permucosal 
injuries amount to up to $1,000 per 
episode with additional costs if HIV or 
Hepatitis is transmitted. While PPE is 
costly upfront it improves safety, decreases 
potential for disease transmission and 
limits liability (Gilmore, 2001). 

Recommendations
The CDC recommendations for 
preventing transmission of infections 
among chronic haemodialysis patients 
propose that staff should “wear gowns, 
face shields, eye wear or masks to 
protect themselves and prevent soiling of 
clothing when performing procedures 
during which spurting or splattering 
of blood might occur” (CDC, 2001). 
Recommendations by hospitals in 
Australia are in line with the CDC 
advising eye protection and a mask 
be worn during procedures that may 
generate splash or splatter. Tang and Lai 
(2005) propose the use of face shields 
when exposure is anticipated. 

The American Nephrology Nurses 
Association Core Curriculum for 
Nephrology Nursing recommendations 
require staff to wear protective eyewear and 
a mask if there is a possibility of splashes, 
spray, splatter, or aerosolisation of blood into 
the eyes, mouth or any mucous membrane 
(Lancaster, 2001). The Competency 
Standards for the Australian Advanced 
Practice Nephrology Nurse (Renal Society 

of Australasia, 1999) performance criteria for 
Standard 17.1 identifi es risks to staff safety 
in regards to needle stick injury, however 
mucocutaneous exposure is ignored 
despite evidence showing that permucosal 
exposure is more frequent. Evaluation of 
these recommendations reveals that they 
are not specifi c and are open to individual 
interpretation. Staff are able to select facial 
protection, which varies in level from eye 
protection only to full facial shielding. 
Furthermore, how do we determine 
what procedures predispose dialysis nurses 
to splash or splatter? The CDC (2001) 
suggests procedures include initiation 
and termination of dialysis, cleaning of 
dialysers and centrifugation of blood, but 
does not mention cannulation. It is the 
author’s view that all patient procedures 
related to cannulation or management 
of the dialysis machine within a 
haemodialysis unit places the staff at risk 
of blood exposure, therefore appropriate 
PPE should be utilised on all occasions, 
not merely when exposure is anticipated.

Recommendations for Practice
It is the author’s opinion that to continue 
current practice is to perpetuate risk. 
However, changing behaviour is complex. 
Human beings have a tendency to 
develop ingrained habits that are diffi cult 
to change (Osterman,1995). A change 
in focus from merely using eyewear 
will require a change from routine to 
achieve the desired outcome of using 
full facial barrier protection. The author 
proposes that in order to facilitate change, 
guidelines for facial protection must be 
more specifi c. HCW in renal dialysis and 
infection control need to evaluate the 
recommendations for barrier protection 
and remove any ambiguity related to facial 
protection. Safer work practices must be 
encouraged. This requires support for 
the application of face shields and must 
be embraced and encouraged globally 
by senior renal nurses and managers in 
order to decrease the frequency of HCW 
mucocutaneous exposure.

Facial Protection in Renal Dialysis Units: A Literature Review



68 Renal Society of Australasia Journal // November 2005 Vol 1 No: 2

Facial Protection in Renal Dialysis Units: A Literature Review

Further innovative strategies to improve 
design and accommodate easy access to 
facial shields needs to be identifi ed and 
implemented in order to make practicality 
and accessibility more appealing, thus 
enticing nurses to use them and improve 
compliance of standard precautions. 

Further and ongoing education of HCW 
in regards to occupational exposure and 
standard precautions is required to improve 
and maintain their knowledge. Diekema, 
Albanese, Schuldt, and Doebbling, (1996) 
studied medical students and found that 
those with the best knowledge of standard 
precautions had less frequency of blood 
exposure. Their discussion proposed that 
improved knowledge through training 
reduced mucous membrane exposure.

Recommendations for Further 
Research
There is no guarantee that inferences or 
fi ndings drawn from other health care 
areas can be applied or transferred to the 
renal dialysis setting. Therefore, there is 
an important need for research into the 
risk of splash exposure of HCW in renal 
dialysis units. Identifi cation of compliance 
of standard precautions in the renal 
dialysis arena needs to be determined and 
associated factors that impact on renal 
dialysis nurses’ willingness or ability to 
comply with standard precautions also 
requires investigation.

Furthermore there is an obvious and 
urgent need for innovative research into 
the application of face shields as a suitable 
and successful safety strategy in the renal 
dialysis setting.

Conclusion
Despite renal dialysis nurses having 
considerable risk of permucosal 
contamination, overwhelming the 
literature discusses this exposure in a 
variety of other health care settings. 
HCW rarely fully implement and comply 
with standard precautions in regards to 
application of PPE in various health 
care settings however further research 

is required to determine compliance in 
renal dialysis units. Facial barrier protection 
requires signifi cant and urgent redesign 
in suitability, safety and accessibility in 
order for HCW to fully embrace its use.

Infection control recommendations for 
haemodialysis units were revised and 
published as recently as 2001 by the 
CDC. Recommendations for renal nurses 
endorse standard precautions, with the 
use of eye protection and mask (CDC, 
2001). It is the author’s experience that 
renal nurses very rarely wear masks. 
Furthermore face masks are inferior to face 
shields when considering splash exposure.  
The author proposes that this CDC 
recommendation requires amendment, 
to include face shields in order for renal 
HCW to have full facial protection 
during normal working conditions. 

Senior renal HCW and infection control 
staff must also encourage change, and 
implement and support the use of 
more effective facial barrier protection 
in order to reduce the frequency of 
splash exposure of HCW in this health 
care specialty. In doing so the dialysis 
community will move away from risky 
occupational exposure to becoming 
important health care leaders of infection 
control precautions.

Reference List
Center for Disease Control (2001). 

Recommendations for Preventing 
Transmission of Infections Amoung 
Chronic Hemodialysis Patients. 
Recommendation Report, 50(RR05); 1-43.

Cutter, J. and Jordan, S. (2003). Uptake and 
guidelines to avoid and report exposure to 
blood and body fl uids. Journal of Advanced 
Nursing, 46(4), 441-452.

Diekema, D. J., Albanese, M. A., Schuldt, S. S., 
and Doebbeling, B. N. (1996). Blood and 
Body Fluid Exposure During Clinical 
Training: Relation to Knowledge of 
Universal Precautions. Journal of General 
Internal Medicine, 11(2), 109-111.

Gilmore, G. (2001). The Costly Price of 
Splash Exposure. Materials Management in 
Health Care, 10(3), 25.

Ippolito, G., Puro, V., Petrosillo, N., De 
Carli, G., Micheloni, G., and Magliano, 
E. (1998). Simultaneous infection with 

HIV and Hepatitis C Virus following 
occupational conjunctival blood exposure. 
The Journal of the American Medical 
Association, 280(1) 28-29.

Jimenz, D. A., Sanchez-Paya, J., Gonzales, C., 
Rivera, F., and Antolin, A. (1999). Audit 
on the degree of application of universal 
precautions in a haemodialysis unit.
Nephrology Dialysis Transplantation, 14: 
1001-1003.

Knight, V. M. and Bodsworth, N. J. (1998). 
Perceptions and practice of universal 
blood and body fl uid precautions by 
registered nurses at a major Sydney 
teaching hospital. Journal of Advanced 
Nursing, 27(4), 746-751.

Kouri, D. L. and Ernest, J. M. (1993). 
Incidence of Perceived and Actual Face 
Shield Contamination During Vaginal 
and Cesarean Delivery. American Journal of 
Obstetrics and Gynecology, 169(2), 312-316.

Lancaster, L. E. (2001).  Hemodialysis. In L. E. 
Lancaster (Ed.), ANNA: Core Curriculum 
for Nephrology Nursing, (4th Ed.) Pitman, 
New Jersey: Janetti Inc.

Lymer, U., Richt, B., and Isaksson, B. (2003). 
Health care workers’ action strategies 
in situations that involve a risk of blood 
exposure: Issues in nursing practice.  
Journal of Clinical Nursing, 12(5), 660-667.

Lymer, U., Richt, B. and Isaksson, B. (2004). 
Blood exposure: factors promoting health 
care workers’ compliance with guidelines 
in connection with risk. Journal of Clinical 
Nursing, 13(5), 547-557.

Madan, A. K., Raafat, A., Hunt, J. P., Rentz, 
D., Wahle, M. J. and Flint, L. M. (2002). 
Barrier Precautions in Trauma: Is 
Knowledge Enough? The Journal of Trauma 
Injury, Infection and Critical, 52(3), 540-543. 

Marasco, S. and Woods, S. (1998) The Risk of 
Eye Splash Injuries in Surgery. Australian 
and New Zealand Journal of Surgery, 68(11), 
785-787.

Osterman, J. W. (1995). Beyond Universal 
Precautions. Canadian Medical Association 
Journal, 152(7), 1051-1055.

Renal Society of Australasia. (1999). 
Competency Standards For the Australian 
Advanced Nephrology Nurse, Renal Society 
of Australasia.

Tang, S. and Lai, K. N. (2005). Chronic 
viral hepatitis in hemodialysis patients.
International Society for Hemodialysis, 9: 
169-179.

West, K. H. and Cohen, M. L. (1997). 
Standard Precautions – a new Approach 
to Reducing Infection Transmission in 
the Hospital Setting. Journal of IV Nursing. 
20(6), S7-S10.

Wong, D. A., Jones, a. A., and Lange, K. (1998). 
Risk of Blood Contamination of Health 
Care Workers in Spine Surgery: A Study 
of 324 Cases. Spine, 23(11),1261-1266.

References continued oposite page…



 Renal Society of Australasia Journal // November 2005 Vol 1 No: 2 69

We are frequently requiring articles for 
publication and would welcome your 
contributions. All contributions are 
reviewed (blindly) by two members of 
the editorial panel who may recommend 
changes or amendments to manuscripts. 
Opinions expressed by contributors 
are not necessarily shared by the Renal 
Society of Australasia.

Manuscripts submitted for publication 
should be original and not have been 
published elsewhere. For copyright 
purposes all manuscripts must be 
accompanied by the following declaration:

In respect of the Renal Society of 
Australasia Journal reviewing and editing 
the submission titled “….” the author 
hereby transfers, assigns and otherwise 
conveys all copyright ownership to the 
Renal Society of Australasia in the event 
that such work is published in the Renal 
Society of Australasia Journal.

All reviewing is performed 
electronically. The manuscript should be 
typed and presented in Microsoft Word 
and saved in either a Word fi le or Text 
Only. The manuscript should commence 
with a separate title page, with the title in 
capital letters and the author(s) name(s) 
as they appear in the article typed below 
in lower case. One forename for each 
author(s) will be printed in addition to 
the surname and any other initials. 

Up to 5 key words should be provided

A short abstract of 100 to 250 words, 
summarizing the content of the article, 
should follow the title page on a separate 
page.

Headings should be appropriate to the 
nature of the paper. Research and clinical 
papers should follow usual academic 
convention, for example: Introduction, 
Method, Results and Discussion. Other 
papers may be subdivided as the author 
desires, the use of headings in such papers 
may be used to enhance readability. 
Major headings should be typed in lower 

The Renal Society of

Australasia Journal
ISSN 1832-3804

case letters at the centre of the page and 
underlined. Minor headings should be 
typed in lower case letters 

Photographs must be saved in either 
TIFF or Jpeg at 300dpi saved to 100%.

Manuscripts should be 1000-3000 
words. Quality of material rather than 
arbitrary word length is of primary 
importance in all cases. Lengthy articles 
may be edited and/or serialised. 

Tables should be double-spaced on 
separate sheets. A short descriptive title 
should appear above the table with a clear 
legend and footnotes (where necessary) 
suitably identifying below. Care should be 
taken to ensure that all units of measure 
are accurate and included. 

Illustrations should be provided 
electronically. Electronic illustrations 
should be provided at 300 dpi saved to 
100%. TIFF and Jpeg fi les will be accepted. 
Illustrations should be in black and white.

The accuracy of the references is the 
author’s responsibility. The journal uses 
the referencing style of APA 5th which 
is similar to a modifi ed Harvard Style. 
References in the text should be quoted 
by the author’s name(s), and the year of 
publication. In the case of two authors, 
both names should be stated. If there are 
more than two authors, only the fi rst 
author’s name plus et al should be used. 
The reference list should be in alphabetical 
order. Reference to papers should include 
all authors’ surnames and initials, year of 
publication, full title of paper, journal name 
in full, fi rst and last page numbers. 

Examples of referencing style are 
as follows:
Journal Publication:
Lewis S., Cooper C., Cooper K., Bonner 
P., Parker K. & Frauman A. (1999): 
Research Priorities For Nephrology 
Nursing: American Nephrology Nurses’ 
Association’s Delphi Study. ANNA 
Journal 26, 215-225.

Book:
Terrill B. (2002) Renal Nursing - A 
Practical Approach. Ausmed. Melbourne.

Book Section:
Molzahn A. (1998) Research in 
nephrology nursing: overview, 
development and future directions. 
In Contemporary Nephrology Nursing 
(J. Parker, ed.). Pitman, American 
Nephrology Nurses’ Association, pp. 5-23.

Final Checklist
1. Full title(s) of Author (s)
2. Corresponding author’s address and 

email
3. Abstract
4. Key Words
5. Accurate and appropriate referencing 

style
6. Covering letter stating copyright 

declaration
7. Electronic Copy emailed to RSAJ 

Editor

All correspondence relating to the 
journal should be addressed to:
Paul N Bennett, Editor 
Renal Society of Australasia Journal 
School of Nursing and Midwifery
Flinders University, GPO Box 2100 
Adelaide, South Australia 5001
Australia
Email: paul.bennett@fl inders.edu.au

Instructions for Authors

Pugsley, D. (1993). Planning for Renal Services 
in the Northern Territory. A Background 
Document. Unpublished.

Villarba, A. & Warr, K. (2004). “Home 
Haemodialysis in Remote Australia”. 
Nephrology 9, S134-7

Western Desert Dialysis Appeal. (2002). 
“Your place or Mine” – dialysis in Central 
Australia. WDDA Newsletter, Central 
Australia.

Wilson, R., Krefting, P., Sutcliffe, L. & Van 
Bussel, L. (1994). “Native Canadians 
Relocating for Renal Dialysis – 
Psychosocial and Cultural Issues”. Canadian 
Family Physician. 40(11), 1934-1941.

References continued…


