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Fewer nosocomial infections due to
double gloving
Hospital acquired infections are still on the rise. With renewed efforts the WHO
intends to increase problem awareness and improve preventive measures, particularly concerning hand hygiene: By means of systematic hand disinfection, optimised
glove use and double gloving numerous nosocomial infections can be avoided –
Sempermed informs on the latest data and recommendations.
Nosocomial infections ...

stics of the surroundings – hospital pathogens colonize the skin, respiratory and urogenital tract. Most
frequently nosocomial infections are caused by viruses (e.g. influenza, rota viruses); Bacteria and fungi
are less common, they are associated however with
significantly higher suffering and mortality.[2]

...are, according to CDC definition, infections coinciding with a medical measure which did not exist
before. Infections which were acquired during a
hospital stay and only occur after the patient’s
discharge are also considered to have a nosocomial
origin.[1] In practice, most infections that become clinically evident within 48 hours of hospitalization are
considered nosocomial.[2]
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In hospitals there are many people carrying pathogens and within hours the bacterial flora of a newly
admitted patient begins to acquire the characteri-

Infection risk
The infection risk depends on the pathogen (e.g.
virulence), the host (e.g. weak immune system) and
the environment (e.g. intensive care unit). The risk
factors for the invasion of a patient with pathogenic
organisms can be categorized into 3 areas:[2]

1

Problems
The consequences of nosocomial infections are serious and include, for example, longer (often double)
hospital stay, additional medical measures, longterm disabilities, increased resistance to antibiotics,
more deaths, higher costs and emotional stress for
the patients and their families.[3] These problems are
aggravated by the fact that nosocomial infections
can quickly spread to other institutions (e.g. when
patients are transferred) and even other countries as
has been demonstrated by the international occurrence of MRSA and SARS.[5] Also the current H1N1
influenza („swine flu“) was acquired by several people in hospital, cases in which other patients or staff
were infected are also known.

•	iatrogenic: e.g. hands of medical personnel, invasive procedures, antibiotic use, operation type,
duration and technique, implants, medical products, instruments
• organizational:
	
e.g. arrangement/number of beds,
contaminated food, airconditioning systems or
water systems
• patientrelated:
	
e.g. severity of illness, immunocompromised state, smoking, age, previous/concomitant illnesses, length of stay.
Apart from the patients the medical staff also runs
a risk of contracting nosocomial infections like influenza, SARS, hepatitis B, hepatitis C, HIV or tuberculosis.[3]

Hands as the main source of
transmission

Frequency
Nosocomial infections are some of the main causes
for complications and death of hospitalized patients. Nosocomial infections are estimated to more
than double the morbidity and mortality risks of
any admitted patient.[2] 5-15% of hospital patients
in industrialized countries are affected, in intensive care units the rate is significantly higher: 9-37%
(Europe) or 12-80% (US).[3]
The most common nosocomial infections are catheterassociated urinary tract infections (approx. 42%), pneumonias associated with artificial respiration (approx.
21%) and postoperative wound infections (approx.
16%).[4]

Pathogens are transmitted by direct (e.g. hands)
or indirect (e.g. droplet infection) transmission.
The time for which microorganisms persist on the
hands after a contact with patients or contaminated objects/surfaces varies (reference value issued
by the WHO: 2-60 minutes, in specific studies up
to 4 hours were measured – see table.[4]) The hands
of healthcare personnel are considered the main
source of transmission (up to 90%) of nosocomial
infections. Thus hand hygiene is regarded the fundamental measure in preventing nosocomial infections and the increase in antibiotics resistance.
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Perforation rate of surgical gloves [12]
PATHOGEN

PERSISTENCE ON HANDS

Staphylococcus aureus

≥ 150 minutes

Pseudomonas spp.

30-180 minutes

Escherichia coli

6-90 minutes

Yeast fungi incl. Candida spp.

1 hour

Rota virus

up to 4 hours

gastrointestinal interventions

45%

orthopaedic interventions

gynaecological interventions

31%

vascular surgery

general surgery

2

35%

19%
9%

3
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dominating hand are injured, for example when recapping syringes, closing wounds, passing on or disposing of instruments, working on the bone, the sight
on the operation area is bad or in emergencies.[8]
Even the smallest prick injuries may be enough to
cause an infection, 9 out of 10 glove perforations,
however, go unnoticed. This poses a risk to the user
as well as to the patient as glove juice (perspiration
with skin germs) may escape.[8,9]

discovered even more: Double gloving reduces the
perforation risk of the inner glove on average by the
10-fold and the transmitted amount of blood by at
least the 6-fold.[11] After a perforation of the outer
glove, the inner glove stays intact in up to 82% of
the cases.[8] A recent systematic Cochrane-Analysis
has demonstrated that single gloves show 4.1 times
more perforations than the inner gloves of surgical
gloves worn on top of each other. During an operation 90-92% more perforations are detected, if 2
pairs of gloves are worn. Moreover this metaanalysis
of 34 studies has not registered any impairment of
surgical skill (tactile sensitivity, dexterity) caused by
the double latex layer.[9]
Double gloving is widely accepted and is getting
more and more common in surgery. This seems to
be particularly due to the fact that surgical gloves
worn on top of each other quickly show perforations
of the outer glove, which constitute an infection hazard. If liquid soaks in between the gloves, it discolours the area surrounding the perforation and forms
a clearly visible stain so that the outer glove can be
changed immediately.[11] Gloves of different colours
are not necessarily required as (any) liquid soaking
through the perforated outer glove will show in any
case. Even when 2 gloves of the same colour are
used, for optical reasons the wet area appears to be
darker, the stain just is not as dark as on differently
coloured gloves.

Perforation

Recently it has been discovered, for instance,
that perforated surgical gloves double the risk of
postoperative wound infections.[10]
The perforation rate increases according to wearing
time and strain, therefore it is recommended to regularly change the gloves. Furthermore perforations
may be prevented by not wearing jewellery beneath
the gloves. If glove perforations are detected, they
have to be documented and reported to the company doctor.[11]

According to the latest scientific literature there is
no doubt: Double gloving is to be recommended
to surgical staff for all surgical interventions and is
to be preferred to single gloves as it considerably
reduces the frequency of infections and injuries.[7,11]
From the point of view of hospital hygiene and, thus,
preventive medicine double gloving is considered a
relevant measure to lower glove perforation rates as
well as to avoid bloodborne infections, improving
the safety of staff as well as of patients. Furthermore
it is possible to significantly reduce risks as a preventive measure within a short time and with already
existing protective equipment.[7]

Growing trend: Take 2
For an optimized protection against infections it makes sense to wear 2 gloves on top of each other. This
has already become routine for an increasing number of operation teams in Europe and the US. The
advantage is as plain as can be: the outer pair protects the inner pair. But studies on glove safety have

4

Recommendations of double gloving (examples):
• Robert Koch Institute – Guideline:[13]
Perforations of two surgical gloves worn on top of
each other are significantly less frequent than those
of single gloves.
For invasive interventions with high injury/perforation hazard it is recommended to wear 2 pairs of
gloves. In case of intraoperative glove damage the
gloves are changed.

dealing with a known, infectious patient or if the type
of operation entails a higher risk of gloves being
damaged.
• SUVA (Swiss accident insurance):[16]
In case of an increased risk of injuries it is recommended to wear 2 pairs of gloves. This can significantly reduce the leakage hazard of the inner glove,
particularly during longer operations.

• Association of the Scientific Medical Societies in
Germany (AWMF) – Guidelines:[14]
Wear gloves only on completely dry hands as skin
moist with disinfectants increases the perforation
risk.
In view of the perforation risk it is generally recommendable to wear 2 pairs of surgical gloves on top
of each other. When wearing 1 pair in abdominal
surgery it is recommended to change gloves routinely after 90 minutes as perforation rates rise with
the duration of an operation. In case of intraoperative glove damage 2 new surgical gloves have to be
donned. If the perforation occurs towards the end
of an operation, it may be enough to put a fresh
surgical glove over the perforated one.
After taking off the surgical gloves the hands need
to be disinfected. Hands may be contaminated with
pathogens due to undetected leakages or contact
when taking off the gloves.

• USA:[7]
In case of an increased risk of injuries it is recommended to wear 2 pairs of gloves. This can significantly reduce the leakage hazard of the inner glove,
particularly during longer operations.

Double Sempermed surgical gloves –
double protection
Due to the better barrier protection, and thus the
considerably lower infection risk for user and patient, Sempermed also recommends double gloving
– especially for highrisk patients, vigorous and deep
interventions as well as in emergencies and „exposure prone procedures“ (EPPs). Surgical staff should
decide on their own which glove size they can wear
comfortably on top of each other and which glove
material suits them best. – Simply try out different
versions! – In order to avoid slipping effects, the outer surgical glove should not be larger than the inner
one. Sempermed recommends to use 2 pairs of the

• BGW (professional organisation of health care
workers) (hand hygiene plan for surgical areas):[15]
Wear double gloves during an operation if you are
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HOW DOES DOUBLE DONNING WITH A
C OLOURED UNDERGLOVE WORK?
Double protection in synthetic latex
Sempermeds synthetic range provides the optimum
solution for double gloving: As a coloured „partner“
for the popular latex- and powderfree surgical glove
Sempermed® Syntegra IR made of synthetic polyisoprene (IR) we now offer the new Sempermed® Syntegra green. – Sempermed recommends wearing the
Sempermed® Syntegra green as inner glove and the
Sempermed® Syntegra IR as outer glove or 2 pairs
Sempermed® Syntegra IR on top of each other.

same size or to choose an inner glove half a number
(= 1 size) larger than normal and an outer glove of
your usual size.
Inside green, outside white – or any way you like
The Sempermed® Supreme green is the ideal inner
glove (under glove). The unique green colour of this
powderfree surgical glove made of natural latex absorbs the glaring light in the operation theatre which
makes it easier for the eyes to adapt and minimises
eyestrain. In addition the green colour improves the
contrast to the organs and makes perforations of
the outer glove more visible (more obvious/darker
stain). Its special synthetic lining makes the Sempermed® Supreme green easy to don even with moist
hands. This facilitates the intraoperative change of
gloves.

The special polyisoprene formula of the Sempermed® Syntegra IR imitates the structural properties
of natural latex (NR) on the highest level of perfection, so that it excels by the same material properties
as natural latex gloves but without the risk of latex
allergies. Therefore the Sempermed® Syntegra IR is
at least on a par with a natural latex glove regarding
its elasticity, suppleness, tear resistance, fit, flexibility, tactile sensitivity and safe (wet) grip. Moreover
this synthetic glove made in Austria is absolutely
skinfriendly and safe, which is due to its innovative
accelerator system. Its special weblike lining makes
it easy to don and creates a snug feeling on the skin.

The Sempermed® Supreme or the Sempermed® Supreme plus is the perfect outer glove. These two
powderfree sugical gloves made of natural latex are
particularly skinfriendly due to Sempermeds special
leaching process, which reduces skinirritating substances resulting from the production process and natural latex proteins to the absolute minimum. Their
patented synthetic lining makes these two premium
gloves easy to don and take off. Of course our Sempermed standard guarantees the user excellent fit,
high comfort, maximum tactile sensitivity and safe
(wet) grip at a good price/performance ratio. Users
who want to do without the Sempermed® Supreme
greens colour distinction in double gloving may also
combine these two surgical gloves: For instance 2
pairs Sempermed® Supreme on top of each other
or inside a pair Sempermed® Supreme and outside
a pair Sempermed® Supreme plus.

The glove portfolio of Sempermed provides personalized solutions for double gloving regarding
colour, size and material preferences. For the implementation of this new trend or a broader application of double gloving you therefore have several
options of Sempermeds internationally appreciated
quality products at your disposal.

THE RISKS
Studies prove that perforation happens regularly.
Double donning reduces the risks caused by perforations.
Pathogens such as:

HEPATITIS
B

83%

of glove perforations
go unnoticed (1)

HIV

HEPATITIS
C

can be transmitted
via holes in gloves.

11- 61%

Microholes are found
in 11-61% of cases (2,3,4,5,6)

REDUCED RISK

82%
-95%

In up to 82% of cases when the outer glove is
perforated, the inner glove still protects from
contamination.
The amount of viruses and blood transmitted is
reduced by up to 95 % (8).

ADVANTAGES AT A GLANCE:
 Sizes can be individually combined
 R
 educed wall thickness – greater
sense of touch
 Special innercoating

COMFORT AND SAFETY GO HAND IN HAND
LATEX
E
E
R
F

syntegra IR

supreme green

supreme plus
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supreme

supreme syntegra green

Sempermed® Surpreme green

Sempermed® Syntegra green
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