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Double gloves using as a prophylaxis element against
blood-borne infections among paramedics personnel
Andrzej Kurowski 1, Łukasz Szarpak 2
1
2

Department of Anesthesiology, Institute of Cardiology, Warsaw, Poland
Department of Cardiosurgery and Transplantology, Institute of Cardiology, Warsaw, Poland

Author’s address:
Łukasz Szarpak, ul. Modlińska 201A/11, 03-122 Warszawa, phone: +48 500 186 225, Poland;
e–mail: lukasz.szarpak@gmail.com
Received: 2013.05.21 • Accepted: 2013.06.24 • Published: 2013.06.28

Summary
Introduction. Medical rescuers are particularly exposed to the risk of blood-borne infections. The use of
personal protective equipment in this occupational group is extremely important.
Purpose. This study aimed to assess the use of double protective gloves as part of prevention of bloodborne infections in this professional group.
Material and Methods. The study included 220 paramedics employed in emergency departments and
emergency medical teams. The material was collected by an anonymous questionnaire , the questionnaire was specifically designed for the needs of research.
Results. Only 8% of paramedics at work applying double gloves. The main reasons for non- dual protective gloves include: difficulties in manipulating hand (67%), tingling or numbness of the hands (56 %) ,
decreased sensation hands (23%). 45 % of respondents do not see the need for the use of double gloves.
Conclusions. Medical rescuers minimize the risk of infection with HBV, HCV, or HIV during exposure
to infectious material. Men, people with higher education and working in the emergency medical teams
away frequently use double gloves for the prevention of blood-borne infections. Every third paramedic
never reported needle sticks contaminated with biological material of the patient. It is the introduction
of compulsory training for the prevention of blood-borne infections paramedics.
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Introdction
Paramedics due to the nature of the profession
and thus frequent contact with blood are counted
as surgical specialty physicians are faced with the
risk of contact with infectious material [1,2].
Occupational exposure of medical personnel to
pathogens blood is a serious problem. In 2010,
in Poland in 2933 reported cases of occupational
diseases, while 24.9 % were infectious diseases or

parasitic [3,4]. The most common occupational
disease is transmitted blood-borne viral hepatitis, both HBV [5]. Health care workers also
should not underestimate the possibility of contamination by biological material with HCV or
HIV. One of the basic principles used in medical
emergencies is “their own safety” and therefore
medical personnel, including paramedics should
use all available means of personal protection to
reduce the risk of infection [6]. Taking into ac-
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count the possibility of infection HBV, HCV, or
HIV, each patient should be treated by paramedics as potentially infected [7].
In the literature there is no scientific reports on
the use of double gloves by paramedics as part of
the prevention of blood-borne infections. Therefore, it seems purposeful risk assessment and
prophylactic against haematogenous infections
in a group of paramedics.

Methods
Studies have been conducted during the 0106.2012. Study group consisted of 220 paramedics
working in emergency departments and emergency medical teams away throughout the Polish.
The respondents ranged in age from 22 to 42
years (mean: 29 years), and their length of service
ranged from 1-21 years (mean: 4.5 years). The majority of respondents as the main place of work
indicated emergency medical mobile teams (76%).
54.54% of respondents declared a paramedic diploma earned in post-secondary vocational study
, the other person had a higher education. Most
respondents were male (N=171, 77.7%).
As a research tool anonymous author interview
questionnaire consisting of 10 questions.
The research material was developed in MS Excel 2010 and developed using the Statistica 10.0.
The results are presented in the form of numbers,
percentages or percentage of the median. For the
analyses used Student‘s t-test and Kruskal-Wallis
test. Results were considered statistically significant at p<0.05.

Results
The question “How do you (and) believe that the
percentage of patients are infected with HBV,
HCV and HIV?” respondents told 9%±1.2%,
4%±1.4% and 5.3%±1.2%. They know about the
risks of infection while stabbing a needle contaminated with biological material in the case of
HBV showed a 18% HCV – 12% of HIV – 14% of
respondents. Most respondents downplayed the
risk of infection.
Only 8% of participants in the study paramedics always use double gloves. The main reported
reason why other people do not use double gloves
36

with respect to each patient can include: difficulties in precise manipulation of hand (67%)
, tingling or numbness of the hands (56%), decreased sensation hands (23%), while 45% of
respondents do not see the need for the use of
double gloves. Only 17% of respondents always
use protective goggles and masks.
Vaccination against hepatitis B were performed
in 100% of paramedics. However, 29% of respondents held a full series of three vaccinations ,
while only 18% examined the levels of anti-HBs.
People who investigate the levels of antibodies
were characterized by statistically significantly
longer period of professional practice (14.3±2.1)
compared with the group not examining each
antibody (6.3±0.9, p<0.0001).
In response to the question “How often report
the actual stabbing a needle contaminated with
biological material of the patient?” The answer
always was declared by 14% of paramedics,
sometimes (11%), from time to time (15%), rarely
(27%), while 33% never reported this fact. The
average number of needle prick in the past three
years in the study group was 2.4±0.6 at once.
Eye and mucous membrane irritation by secretions of the patient in the last three years reported
19% of paramedics , including secretions persons with confirmed HIV infection, AIDS, HBV,
HCV has been exposed respectively 3.2% , 0.9%,
9% and 5 , 45%. Following exposure to secretions
of HIV-infected patient, HBV, HCV, 21% were
treated with antiretroviral drugs.
Table 1 shows the effect of selected factors influencing the wearing by paramedics double
protective gloves.
Table 2 shows the correlations between selected
demographic variables of the study group paramedics, and the results of preventive measures
applied by the professional group.
The analysis revealed a statistically significant correlation between the use of double gloves, goggles,
checking the level of anti -HBs and frequency of
reporting cases of the exhibition and gender. In
the case of men, the more important factor was
the use of double gloves and protective glasses as
well as giving up checking the level of anti-HBs. In
the case of the relationship between age of the re-
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Table 1: The reasons for the use of double gloves
by paramedics.
Very
Not
important Important
important
(%)
(%)
(%)
Patient age

11.5

15.6

72.9

Patient gender

23.6

12.5

63.9

Marital status

10.4

9.6

80.0

Hospital

18.4

16

65.6

EMS

58.6

31.2

10.2

Trauma case

74.6

23.4

2.0

IV drug user

46.4

14.2

39.4

HIV infected

89.8

4.2

6.0

Hepatitis carrier

94.6

2.4

3.0

infections is particularly important in the case
of emergency medical attention, that persons
practicing the profession take medical rescue
activities to persons in a state of sudden health
threat, hence the majority of procedures is associated with direct contact with body fluids of
the patient [6,10].
Due to the fact that paramedics are a relatively new professional group – as introduced
Legislative Decree of 8 September 2006 on the
National Emergency Medical Services – there are
no studies in the scientific literature related to the
prevention of blood-borne infections in this professional group.

Table 2: The correlation between demographic variables and protective actions taken.
Gender

Age

Education level

Work experience

Work place

Double gloves using

0,24*

0,12

0,23*

0,15

0,23*

Safety glasses using

0,22*

- 0,06

0,24*

0,11

0,25*

anti-HBs verification

0,27*

0,29*

0,24*

0,19

0,23*

0,19

- 0,27*

Bloodborne exhibition reporting

-0,24*

0,25*
- 0,18

* p<0,05

spondents , there was only statistical significance
with respect to reporting cases of the exhibition.
Older people often undergo this test than younger
people. In the case of the demographic variable
defined as “ education “, it significantly correlated
with factors such as the use of double gloves and
protective glasses , checking the level of anti -HBs
and reporting of the exhibition.
All factors were significant in the case of higher
education than secondary education. Significant
correlations with respect to the variable “Place
of work” was observed in the case of the use of
gloves and goggles and reporting cases of the exhibition. The use of gloves and goggles was more
significant in the case of persons working in the
emergency medical teams away , while others report cases of the exhibition was more important
for those working in emergency departments.

Discussion
Exposure to blood pathogens among medical staff is serious problem that must first be
prevented [6,8,9]. The problem of blood-borne

According to a report by the World Health Organization in 2003, 38% of viral hepatitis (hepatitis)
type B, 39% hepatitis C, and 4% of HIV / AIDS
recognized among medical staff in the world resulted from occupational exposure by stabbing a
needle [11]. According to the Centers for Disease
Control and Prevention (CDC) among people
working in the health care in the United States
each year there are 385 thousand. such cases,
work-related [12]. In Poland, the data published
by the Institute of Occupational Medicine prof. J.
Nofer in Lodz show that in 2008, hepatitis B and
C accounted for almost half of all documented
cases of occupational diseases among workers in
health care [13]. Taking into account the results
cited above can not be underestimated occupational risk HBV, HCV, or HIV.
An important element considered in the context
of prevention of blood-borne infections is the
use of the medical staff of personal protective
equipment, whether gloves or goggles. Scientific
research shows that health professionals routinely do not follow safe behaviour at work and do
not use barrier protection measures [14,15]. As
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the research Gańczyk and Szych only 5% of the
staff of the treatment applies both gloves and
masks, gowns, and eye protection [16]. In our
study, only 17% of paramedics apply protective
glasses in case of exposure to potentially infectious material, while 8% said dual protective
gloves. So far, studies on the use of double gloves
were conducted only among the staff of the treatment. It is true that double gloves do not protect
from needle stick but research shows that when
applying them less likely to break the continuity of
skins. Furthermore, as shown Berguer and Heller
risk of exposure to blood of the patient in the event
of the application of double gloves decreased by
87% [17]. In turn Quebbeman et al showed that the
risk of damage to the procedures 143 of one pair
of gloves was 51% while only 7% of cases, to damage of both pairs of gloves [18]. Other authors also
point to reduce the risk of damage to the skins of
needle sticks by contaminated biological material
[19,20,21,22] , or a direct contact with the patient’s
blood medic skin coating [23,24]. Analysing these
data seems to be indisputable fact greater protection when using dual protective gloves especially
when performing procedures associated with the
use of sharp tools or direct contact with body fluids of the patient.

If you have already come into contact with infectious material of the patient is essential that quick
notification of occupational exposure to blood.
Unfortunately, in this case scientific studies show
numerous instances of non-compliance with the
recommendations of the exhibition.

How to give Webb and loop during the use of
double gloves respondents reported a decrease in
sensitivity and the ability to precisely manipulate
the hand [25]. In the present study demonstrated
that the main reason for non-use of double gloves
were problems with the precise moving hand and
a tingling sensation.

3) Every third paramedic never reported needle
sticks contaminated with biological material
of the patient.

Analysis of the research material showed that 33%
of paramedics never contaminated needle stick injury report potentially infectious material , while
only 14% reported always any, fact. Reporting of
occupational blood exposure in other occupational groups of health professionals is also low
[14,26,27]. Please note, therefore, that early notification of exposures, and thus early diagnosis of
infection increases the chances of a cure.

Conclusion
1) Paramedics minimize the risk of infection
with HBV, HCV, or HIV during exposure to
infectious material.
2) Man, people with higher education and
working in teams exit emergency medical
services use the most double gloves for the
prevention of blood-borne infections.

4) Indicated is the introduction of compulsory
training in prevention of blood-borne infections for paramedics.

References:
1. Gańczak M, Boroń-Kaczmarska A, Białecki P, Szych Z.
The impact of HIV/AIDS education on operating team
behaviour. Med Sci Monitor 2002; (suppl. 1): 27.
2. Gańczak M, Jurczyk K, Morańska I, Szych Z.
Lekarze specjalności zabiegowych województwa
zachodniopomorskiego a szczepienia przeciw wzw B.
Przegl Epidemiol 2001; (supl. 3): 174–180.
3. Szeszenia-Dąbrowska N. [red.]: Choroby zawodowe
w Polsce w 2010 roku. Instytut Medycyny Pracy,
Łódź 2011.
4. Rybacki M., Piekarska A.: Zapobieganie zakażeniom
krwiopochodnym u personelu medycznego. Poradnik
dla służb BHP, PIS i PIP, pracodawców i pracowników,
Instytut Medycyny Pracy im. Prof. J. Nofera,
Łódź 2013: 7-19.

38

5. Pepłońska B., Szeszenia-Dąbrowska N.: Choroby
zawodowe pracowników szpitali, 2001. Med. Pr.
2002;53(5):369–374.
6. Szarpak Ł.: Wiedza dotycząca aseptyki I antyseptyki
oraz przestrzeganie ich zasad jako element profilaktyki
zakażeń krwiopochodnych w pracy ratownika
medycznego. Medycyna Pracy 2013;64(2):239–243.
7. Xia YH, Chen W, Tucker JD, Wang C, Ling L. HIV and
Hepatitis C virus test uptake at methadone clinics in
Southern China: opportunities for expanding detection
of bloodborne infections. BMC Public Health.
2013 Sep 30;13(1):899.
8. Lee R.: Occupational transmission of bloodborne
diseases to healthcare workers in developing countries:
meeting the challenges. J. Hosp. Infect. 2009;
72(4):285-291.

http://mil-pharm-med.pl/

Łukasz Szarpak, Andrzej Kurowski: Double gloves using as a prophylaxis element …

© Military Pharmacy and Medicine • 2013 • VI – 2 • 39 – 40

9. Leow JJ, Groen RS, Bae JY, Adisa CA, Kingham TP,
Kushner AL.: Scarcity of healthcare worker protection
in eight low- and middle-income countries: surgery
and the risk of HIV and other bloodborne pathogens.
Trop Med Int Health. 2012 Mar;17(3):397-401.
10. Bilski B., Kostiukow A., Ptak D.: Risk bloodborne
infections in healh care workers. Med Pr.
2006;57(4):375-379.
11. World Health Organization (2005), WHO/
Needlestick injuries. World Health Organization,
Occupational Health Web site: http://www.who.int
[online:12.02.2013r.].
12. Centers for Disease Control and Prevention: Workbook
for Designing, Implementing and Evaluating a Sharps
Injury Prevention Program [online: 12.01.2013r.].
Adres: http://www.cdc.gov/sharpssafety/pdf/
sharpsworkbook_2008.pdf.
13. Wielczyńska U., Szeszenia-Dąbrowska N., Szymczak
W.: Choroby zawodowe w Polsce, 2008, Med. Pr. 2009;
60:167-178.
14. Ferguson KJ., Waitzkin H., Beekmann SE., et al.:
Critical incidents of nonadherence with standard
precautions guidelines among community hospitalbased HCWs. J Gen Intern Med 2004; 19:726-31.
15. Mitchell-Heggs N. Exposure of healthcare workers to
bloodborne viruses. Eye and face protection should be
used. BMJ. 2001 Jul 21;323(7305):169.
16. Gańczyk M., Szych Z.: Surgical nurses and compliance
with protective equipment. J Hosp Infect. 2007;
66:346-51.
17. Berguer R., Heller PJ.: Preventing sharps injuries in the
operating room. Journal of the American College of
Surgeons. 2004; 199(3):462-467.
18. Quebbeman EJ., Telford GL., Wadsworth K., Hubbard
S., Goodman H., Gottlieb MS.: Double-gloving:
Protection surgeons from blood contamination
in the operating room. Archives of Surgery.
1992:127(2):213-217.

19. McLeod GG. Needlestick injuries at operations for
trauma. Are surgical gloves an effective barrier? J Bone
Joint Surg Br. 1989 May;71(3):489-91.
20. Dodds RD, Barker SG, Morgan NH, Donaldson DR,
Thomas MH. Self protection in surgery: the use of
double gloves. Br J Surg. 1990 Feb;77(2):219-20.
21. Cole RP, Gault DT. Glove perforation during plastic
surgery. Br J Plast Surg. 1989 Jul;42(4):481-3.
22. Rabenau HF, Gottschalk R, Gürtler L, Haberl AE,
Hamouda O, Himmelreich H, Korn K, Mertens
T, Schmidt KW, Schmiedel S, Spickhoff A, Wirz
G, Wutzler P, Wicker S. Prevention of nosocomial
transmission of human immunodeficiency virus
(HIV) from HIV-positive healthcare workers.
Recommendations of the German Association for the
Control of Viral Diseases (DVV) e.V. and the Society
for Virology (GfV) e.V. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2012
Aug;55(8):937-43.
23. Korniewicz D, El-Masri M. Exploring the benefits
of double gloving during surgery. AORN J. 2012
Mar;95(3):328-36.
24. Casanova LM, Rutala WA, Weber DJ, Sobsey MD.
Effect of single- versus double-gloving on virus transfer
to health care workers’ skin and clothing during
removal of personal protective equipment. Am J Infect
Control. 2012 May;40(4):369-74.
25. Webb JM, Pentlow BD. Double gloving and surgical
technique. Ann R Coll Surg Engl. 1993 Jul;75(4):291-2.
26. Betrami EM., Williams IT., Shaprio CN, et al. Risk and
management of blood-borne infections in health care
workers. Clin Microbiol Rev 2000; 13:385-407.
27. Doebbeling BN.: Lessons regarding percutaneous
injuries among healthcare providers. Infect Control
Hosp Epidemiol 2003; 24:82-5.

http://mil-pharm-med.pl/

39

