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In 2007, AORN revised its “Recom-
mended practices on prevention of
transmissible infections in the periop-

erative practice setting” regarding glov-
ing to read, “Health care practitioners
should double-glove during invasive pro-
cedures.”1(p621) This is a change from the
former recommendation in the “Recom-
mended practices for maintaining a sterile
field,” which stated that “wearing two
pairs of gloves (ie, double-gloving) may
be indicated for some procedures. . . .”2(p367)

This change was made because of com-
pelling research indicating that health
care workers are better protected from
bloodborne path ogen transfer by wear-
ing two pairs of gloves, but many health
care personnel have not yet changed
their gloving practices.

This article reviews the history of
glove use, discusses factors that affect
glove failure in the OR, and presents pos-
sible consequences of glove failure. Re-
search on double-gloving also is reviewed
including techniques to make double-
gloving more comfortable and effective.

EVOLUTION OF SURGICAL GLOVE USE
Gloves were first introduced into the

surgical arena in the 1890s. William Hal-
stead, MD, commissioned the Goodyear
Rubber Company to make the first pairs
of rubber gloves to protect the hands of
nurses and surgical assistants from the
harsh disinfecting agent carbolic acid.3

The gloves were crude and cumber-
some, but they protected workers’
hands from this and other harsh chemi-
cals. It soon became apparent that
wearing the gloves also reduced the rate
of postoperative infections among pa-
tients and decreased mortality.3 By the
early 1900s, the use of rubber surgical
gloves had become routine in ORs in
both Europe and the United States.4

In the 1980s, health care practices
began to change as concerns about HIV
and hepatitis increased. With the prolif-
eration of these diseases, the Centers for
Disease Control and Prevention (CDC)
instituted universal precautions—now
called standard precautions—in the late
1980s.5 The Occupational Safety and
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Health Administration (OSHA) published its
bloodborne pathogen standard in 1992, which
required the use of medical gloves as a method
to protect health care workers when contact
with blood or body fluid was anticipated.6

As patho gens have evolved, so has the con-
cern regarding antimicrobial resistance, which
has led many OR personnel to begin to think
more about the surgical gloves they use. Health
care professionals expect gloves to be of good
quality, to perform effectively, and at the same
time to provide good fit and comfort for the
variety of procedures that are performed in
today’s busy ORs. To make fully informed de-
cisions regarding the appropriateness of dou-
ble-gloving in the OR, surgical personnel need
to educate themselves about standards for the
glove manufacturing process; requirements for
glove performance; factors occurring during
surgery that can cause glove failure, and risks
associated with glove failure.

FACTORS AFFECTING GLOVE PERFORMANCE
The ASTM, previously known as American

Society for Testing and Material, sets the stan-
dards for the manufacture of latex and syn-
thetic gloves to include standards for
• sterility,
• freedom from holes,
• physical dimensions,
• physical properties,
• powder-free residue,
• protein content,
• amount of powder, and
• antigenic protein content.7

The US Food and Drug Administration (FDA)
and OSHA enforce these standards, ensuring
that all manufacturers adhere to them. Some of
these standards are exact (eg, the freedom from
holes is exactly 1.5 holes per 1,000 gloves). Oth-
ers have minimum numbers that must be ob-
tained, such as physical dimensions for gloves
(eg, length, thickness, tensile strength, elonga-
tion, modulus). Most of the ASTM requirements
are expressed in ranges, and that is why gloves
will vary somewhat from manufacturer to man-
ufacturer. For example, natural rubber latex sur-
gical gloves must be 10.5 to 12 inches long. 

Furthermore, to meet FDA requirements, all
gloves must provide adequate barrier protection

against pathogens such as HIV and hepatitis B
and must fulfill the requirements of glove pro-
tection as described in OSHA’s bloodborne
pathogen standard.8 Manufacturers must submit
a 510(k) application (ie, premarket application)
to the FDA. The information in this application
describes and documents the safety and efficacy
of the finished medical device. If the FDA deems
the device to be substantially equivalent to a
legally marketed medical device that is current-
ly approved for sale in the United States, clear-
ance is granted to market the product.8

Manufacturers adhering to these regulations
have met the challenge of producing high-quality
surgical gloves with outstanding performance
capabilities in both latex and synthetic materials
for use by health care workers around the world.
Even with the improved technology for produc-
ing modern-day surgical gloves, however, there
are still factors that increase the likelihood of
glove failure. These factors include mechanical
stress on the glove, type of surgery performed,
number of instruments used during the proce-
dure, the wearer’s role in the surgical proce-
dure, and the length of the surgery.

MECHANICAL STRESS, TYPE OF SURGERY, AND NUMBER OF IN-
STRUMENTS. Many factors in the OR act as mechani-
cal stressors on the glove to influence its perform-
ance (eg, type of surgical procedure, type and
number of instruments used). Using heavy, sharp
instruments, (eg, drill, reamers, osteo tomes) such
as those used in large orthopedic procedures,
contributes to more frequent glove failure. 
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other studies have found that assistants experi-
ence glove failure 21% of the time.12,13

More importantly, many of the defects are
not noticed until the end of the surgical proce-
dure when the gloves are removed and blood
is observed on the hands.3 Injuries are most
likely to occur on the nondominant hand and
involve primarily the index finger, followed
by the thumb, then the second finger, and fi-
nally the dorsal aspect of the palm. The index
finger of the left hand of the surgeon is the
most prone part of the glove to be punc-
tured.10,12 The second most common place for
the glove to fail is the left thumb of the sur-
geon.12 This is because the surgeon typically
holds the instrument (eg, needle holder with
needle) in his or her right hand and acciden-
tally punctures the glove of the opposite hand.
Although the mechanism of glove injuries is
not always clear, several practices seem to in-
crease the number of glove perforations:
• retracting tissue with the fingers,
• using dull instruments,
• blindly feeling for needle placement with

the tip of the finger, and
• loading and unloading the needle holder

by hand.
This last practice is extremely dangerous as
evidenced by glove perforation numbers from
scrub personnel.14

Glove failures seem to be related to 
• the experience of the health care provider

involved,
• the complexity of the instrumentation,
• human fatigue, and
• increased permeability of the glove.
Experience is conversely related to the risk of
glove failure; the more experienced the health
care worker, the higher the glove failure rate.
Chapman and Duff14 found that senior resi-
dents experienced increased numbers of glove
perforations, which may be because they func-
tion as primary surgeons or assistants on more
difficult procedures.

TIME OF WEAR AND SURGICAL PROCEDURE LENGTH.
Glove performance decreases with the length
of time the gloves are worn. According to 
St Germaine et al,15 glove defects are as high 
as 56% for surgeries that last more than two
hours, compared to 20% for surgeries that last

One mechanical stressor is the type of surgi-
cal procedure that is being performed. Several
studies have evaluated glove perforation rates
during surgical procedures.9-11 These rates vary
from 22% to 61% during various types of surgi-
cal procedures. According to Berguer,9 the high-
est rates (61%) were reported in orthopedic,
trauma, and thoracic surgery because surgeons
in these fields deal with sharp, fractured bones
or bony structures in the thoracic cage. Accord-
ing to Laine,10 the rate of glove perforation was
18.3% for all types of procedures. Laparoscopic
surgery showed a lower frequency of glove per-
forations.10 Yinusa11 identified a glove perfora-
tion rate in nearly half of orthopedic procedures
studied and determined that scrubbed team
members were at significant risk of exposure to
patients’ bodily fluids. Boney procedures have
been associated with higher glove failure than
soft tissue surgery.12,13 There is a trend in the lit-
erature showing that in any type of surgery,
greater numbers of instruments present on the
surgical field are associated with a higher
glove failure rate. 

GLOVE-WEARER’S ROLE. Researchers have identi-
fied significant differences in the glove defect
rate depending on the wearer’s role during the
surgical procedure. Some studies describe scrub
personnel as being at the highest risk for experi-
encing glove failure and cite glove failure rates
as high as 17%.10-12 Other studies determined
that surgeons have the highest risk for glove
failure and cite failure rates as high as 30%. Yet
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less than two hours. Studies have shown that
the incidence of glove defects increases with
the duration of surgery.3,15 One study found
that the risk of glove perforation increases
1.115 times for every 10 minutes of surgical
time.3 Perforations are significantly higher for
emergency procedures than they are for
scheduled procedures.3

RESEARCH REGARDING DOUBLE-GLOVING
The evidence for wearing two pairs of gloves

during surgical procedures is strong and com-
pelling. In 1992, Quebbeman et al16 studied ex-
posure in the surgical environment and report-
ed a 51% hand-contamination rate for those
who wore a single pair of
gloves compared to a 7% con-
tamination rate for those who
wore two pairs of gloves.
Tanner and Parkinson,17 au-
thors of a 2002 Cochrane re-
view on double-gloving, in-
dependently assessed the rel-
evance and quality of 18
studies on double-gloving
from various surgical arenas
that differed in terms of stres-
sors applied to the gloves,
such as bone fragments, wire
closures, and types and num-
bers of instruments used. Prac-
titioners varied from primary
surgeons to scrub personnel.
The results of the review
demonstrated that double-
gloving represents increased barrier protection
for the wearer compared to single-gloving.17

Conclusions from the Cochrane review were
that

Two layers of surgical gloves can reduce the
number of breaks to the innermost glove that
might allow cross-infection between the sur-
gical team and patient. . . . A second pair of
gloves does protect the first set, without ap-
parently lessening surgical skill.17

Chapman and Duff14 reported data on double-
gloving in obstetrical procedures. Of six sets
of double-glove studied, 66 holes were found

in the outer gloves and seven holes in the
inner gloves. Their summary determined that
the difference in the frequency of damage to
inner and outer gloves was highly significant.
Chapman and Duff suggested new recom-
mendations to double-glove routinely during
delivery and obstetric surgical procedures.14

Albin et al,18 determined that when tested at
15-minute intervals, double gloves leaked 25%
of the time, while single gloves leaked 59% of
the time. A study by Greco and Garza19 sup-
ported double-gloving, stating that OR person-
nel’s risk decreased by 70% when wearing two
pairs of gloves in comparison with wearing a
single pair of gloves.

HEALTH CARE WORKER
RISK AND INJURY

Given the available evi-
dence, why isn’t everyone
double-gloving? One reason
may be that most research
does not also inform health
care workers of the conse-
quences of blood and body
fluid contamination by re-
porting on postexposure sero-
conversion after injuries and
blood exposures. It is essen-
tial for health care providers
to understand the true risk of
exposure and the probability
of postexposure seroconver-
sion should a breach in the
gloves occur via injury or

blood contamination on broken or chapped
skin. Several studies have indicated that a
large number, and perhaps a majority, of OR
injuries go unreported.9,20 According to a sur-
vey of 14,215 health care workers, surgeons
failed to report 73% of sharps injuries and
other health care workers did not report 52%
of injuries.20

Suture needles are the most frequent source
of injury, involved in as many as 77% of injuries.
Sixteen percent of injuries occur during the pass-
ing of sharp instruments.9 Most injuries are un-
intentionally self-inflicted, but coworkers acci-
dentally inflict a notable number on one another,
perhaps as many as 24%.12 Approximately 33%
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of devices that cause injuries come in contact
with the patient after the injury to the health
care worker, so there is also risk of disease
transmission from the health care worker to
the patient.9

A sharps injury can mean dire consequences
for the individual. Every year, an estimated 100
to 200 injured workers die from hepatitis B.20

Hundreds of others contract hepatitis C, which
can be fatal as well. The CDC also has docu-
mented nearly 200 cases of HIV in health care
workers as of June 2001, classifying them as ei-
ther confirmed or possible occupationally relat-
ed transmissions.20 Health care providers have
an ethical responsibility to report injuries and to
take appropriate postexposure medication.

INSTITUTING A CHANGE IN PRACTICE
Any change in practice is difficult. The

most frequently heard objection to donning
two sets of gloves has been that the wearer an-
ticipates or perceives that donning a second
pair of gloves will decrease tactile sensitivity.10

Quebbeman et al16 found, however, that there
was an 88% acceptance rate among study par-
ticipants who wore two pairs of gloves, and
none of the study participants perceived any
decrease in tactile sensitivity. 

Webb and Pentlow21 also examined the effects

of double-gloving on tactile sensitivity and dex-
terity. Double-glove testing was conducted in
several different ways, with a larger glove worn
on the inside as well as a larger glove worn on
the outside. There was an equal distribution of
glove sizes used by surgeons for double-gloving:
larger glove inside (31%), smaller glove inside
(35%), both gloves the same size (31%). Sur-
geons were asked to tie surgical knots and
complete the Dellon’s moving two-point dis-
crimination test (ie, to determine when a glove
wearer feels sensation in different areas of the
hand and fingers). The test was performed
twice with the surgeons wearing one and two
pairs of gloves, and the values were compared
for sensitivity. The findings showed no alterna-
tion in the ability to tie surgical knots or in the
two-point discrimination test. The consensus
was that wearing the larger glove on the out-
side was more comfortable than wearing the
larger glove on the inside.21

Before universal precautions were instituted
in the 1980s, nurses did not wear examination
gloves for routine patient care. With the
change to universal precautions, it became
necessary for nurses to wear gloves to start
IVs. Many nurses were concerned that they
would not be able to find the vein and start an
IV with gloves on. According to a report from
Edlich et al, however, 

Given a comfortable size combination, it is like-
ly that during the accommodation period, corti-
cal retraining will occur. The somato sensory
cortex will undergo cortical remapping when
challenged with new sensory stimuli. Therefore,
the perception of decreased sensation, experi-
enced by the surgeon when first using double-
gloves, will likely be minimized and overcome
with sensory cortical remapping. . . .The [health
care provider] who is just beginning to use
double-gloves should try various combinations;
when a comfortable fit is found, perceived hand
sensitivity will likely improve with increased
experience using double-gloves.22(p90)

TWO-COLOR GLOVE INDICATOR SYSTEM
One significant issued identified in the liter-

ature review was that most glove defects were
not identified at the time of the incident; most
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are noticed at the end of the procedure when the
gloves are removed and blood is noted on the
hand.3 One method to increase the likelihood of
noticing perforations is to wear a two-color indi-
cator system of surgical gloves. This indicator
system is made up of two gloves of different col-
ors so that punctures on the outer glove are re-
vealed when they occur. Florman23 determined
that 84% of the holes in the indicator system for
latex surgical gloves were recognized in an aver-
age of 22 seconds, and 56% of the holes in syn-
thetic surgical gloves were noted in 42 seconds.
In nonindicator systems, the latex and synthetic
holes were only identified 8% and 12% of the
time at 47 seconds and 67 seconds respectively.

Nicoali et al24 determined that wearing
gloves of two different colors significantly in-
creased the awareness of perforation. Avery et
al determined that there were “fewer unnoticed
perforations in the glove perforation indicator
group than the standard surgical glove group
[ie, 19% compared with 79%].”25(p316) Whether a
color indicator system is being used or not,
both the inner and outer gloves should be
changed as soon as possible when a perfora-
tion is noted. Perforations in the outer gloves
are an indication that the inner glove may be
compromised as well.

CONCLUSION
Two gloves are better than one. The history

of double-glove use as well as current re-
search has shown that the incidence of perfo-
rations during glove use is lower, at times as
much as 10 to one, for double-gloving versus
single-gloving. There are ways to implement
double-gloving that increase comfort and pro-
tection. Glove safety can be further increased
by wearing properly sized gloves and chang-
ing them regularly. Although currently the
choice to double-glove is optional, evidence
indicates that double-gloving is the best prac-
tice that can protect both the health care
provider and patient. 
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Dexamethasone dose-dependently reduces postoper-
ative nausea and vomiting in children undergoing

tonsillectomy, but it also may increase postoperative
bleeding, according to a study in the December 10,
2008, issue of JAMA. The study involved 215 children
undergoing elective tonsillectomy in Switzerland.

Researchers randomly assigned the children 
to receive:
• 0.05 mg/kg of dexamethasone,
• 0.15 mg/kg of dexamethasone,
• 0.5 mg/kg of dexamethasone, or
• placebo.
Dexamethasone or placebo were given intravenously
after anesthesia was induced, and all of the children
received acetaminophen-codeine and ibuprofen for
postoperative pain relief. 

Twenty-four hours after surgery, nausea and vom-
iting was seen in 
• 44% of the placebo group,
• 38% of the 0.05 mg/kg group, 

• 24% of the 0.15 mg/kg group, and 
• 12% of the 0.5 mg/kg group. 
In addition, children who were given dexamethasone
required less ibuprofen.

The researchers also noted 26 postoperative
bleeding episodes in 22 children: 
• 4% of the placebo group, 
• 11% of the 0.05 mg/kg group, 
• 4% of the 0.15 mg/kg group, and 
• 24% of the 0.5 mg/kg group. 
Eight children who were given dexamethasone had to
undergo emergency reoperation because of bleeding.
Researchers ended the trial early because of safety
risks and concluded that dexamethasone was associat-
ed with increased risk of postoperative bleeding.

Czarnetzki C, Elia N, Lysakowski C, et al. Dexamethasone
and risk of nausea and vomiting and postoperative bleed-
ing after tonsillectomy in children. JAMA. 2008;300(22):
2621-2630. 

Anti-Nausea Medicine May Increase Bleeding Risk
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1. The first pair of rubber gloves was made
to protect the hands of nurses and surgi-
cal assistants from 
a. sodium hypochlorite.
b. carbolic acid.
c. hydrochloric acid.

2. As a method of protecting health care
workers, the use of medical gloves when
contact with blood or body fluid is antici-
pated is required as a part of the Occupa-
tional Safety and Health Administration’s 
a. bloodborne pathogen standard.
b. standard precautions.
c. Universal Protocol.

3. All gloves meeting US Food and Drug
Administration (FDA) requirements must
provide adequate barrier protection
against

1. hepatitis B.
2. HIV.
3. prions.

a. 1 and 2
b. 1 and 3
c. 2 and 3
d. 1, 2, and 3

4. Factors that increase the likelihood of glove
failure include

1. mechanical stress on the glove.
2. the number of instruments used during 

the procedure.
3. the length of the surgery.
4. the wearer’s role in the surgical 

procedure.
5. the type of surgery performed.

a. 2 and 3
b. 1, 4, and 5
c. 2, 3, 4, and 5
d. 1, 2, 3, 4, and 5

5. In the studies presented in this article,
glove failures seem to be related to 

1. human fatigue.
2. increased permeability of the glove.
3. the complexity of the instrumentation.
4. the experience of the health care pro-

vider involved.
a. 1 and 3
b. 2 and 4
c. 2, 3, and 4
d. 1, 2, 3, and 4

6. The more experienced the health care

Do Surgical Personnel Really 
Need to Double-Glove?

PURPOSE/GOAL
To educate perioperative nurses about the importance of double-gloving in protecting patients
and surgical personnel.

BEHAVIORAL OBJECTIVES
After reading and studying the article on double-gloving in the perioperative environment,
nurses will be able to

1. discuss the evolution of surgical glove use,

2. describe the factors that increase the likelihood of glove failure,

3. identify the risks of disease transmission as a result of glove failure, and

4. compare wearing one pair of surgical gloves to wearing two pairs.

QUESTIONS
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worker, the lower the glove failure rate.
a. true
b. false

7. According to a Cochrane review by 
Tanner and Parkinson, wearing two pairs
of surgical gloves

1. apparently does not lessen surgical 
skill.

2. can reduce the number of breaks to 
the innermost glove.

3. represents increased barrier protec-
tion for the wearer compared to 
single-gloving.

a. 1 and 3
b. 2 and 4
c. 1, 2, and 3

8. There is a risk of disease transmission
from the health care worker to the patient

because approximately _________ of de-
vices that cause injuries come in contact
with the patient after the injury to the
health care worker.
a. 33%
b. 50%
c. 75%

9. Every year, an estimated _________ in-
jured workers die from hepatitis B.
a. 100 to 200
b. 200 to 500
c. 1,000 to 2,000
d. 2,000 to 5,000

10. Wearing a two-color indicator system of
surgical gloves increases the likelihood of
noticing surgical glove perforations.
a. true
b. false
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items on a scale of 1 to 5.

PURPOSE/GOAL
To educate perioperative nurses about the im-
portance of double-gloving in protecting pa-
tients and surgical personnel.

OBJECTIVES
To what extent were the following objectives of
this continuing education program achieved?
1. Discuss the evolution of surgical glove

use.
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3. Identify the risks of disease transmission
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