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HAND HYGIENE 

KEY CONCEPTS you will learn in this chapter include: 

Why hand hygiene is important

When and how to wash hands

When and how to use waterless, alcohol-based antiseptic agents for 

handrub and surgical handscrub 

What the barriers to appropriate hand hygiene are 

How to improve hand hygiene practices in healthcare facilities 

BACKGROUND

Failure to perform appropriate hand hygiene is considered to be

the leading cause of nosocomial (hospital-acquired) infections 

and the spread of multiresistant microorganisms, and has been 

recognized as a significant contributor to outbreaks (Boyce and

Pittet 2002). 

Hand hygiene guidelines, which traditionally have dealt with 

recommendations for when and how to perform handwashing or surgical 

handscrubs, have undergone rapid change in the past 15 years. With the 

emergence of the AIDS epidemic in the late 1980s, efforts to prevent 

transmission of HIV and other bloodborne viruses from patients to staff 

have had an impact on all aspects of infection prevention, but most

dramatically on hand hygiene and glove use practices. For example, current 

hand hygiene guidelines must not only provide solid evidence in support of 

recommendations to promote improved practices, but increasingly they must

also deal with issues of: 

poor compliance;

how to minimize skin irritation and contact dermatitis resulting from

frequent handwashing; and

use of waterless, alcohol-based antiseptic handrubs, as well as 

moisturizing lotions and creams by healthcare personnel. 

The criteria for handwashing or use of an antiseptic handrub are presented in

Table 3-1.
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Table 3-1. Criteria for Handwashing or Use of an Antiseptic Handrub 

The decision to clean hands is based on: 

intensity of contact with patient and/or blood and body fluids, 

likelihood of microbial transmission,

patient’s susceptibility to infection, and

procedure being performed.

The use of soap and water remains important when hands are visibly soiled. 

For routine hand hygiene in the absence of dirt or debris, however, 

alternatives such as antiseptic handrubs, which are rapid acting, inexpensive 

and easy to make, are gaining acceptance, especially where access to sinks 

and clean water is limited.
1

From the point of view of infection prevention, hand hygiene practices 

(handwashing and surgical handscrubbing) are intended to prevent hand-

borne infections by removing dirt and debris and inhibiting or killing 

microorganisms on skin. This includes not only most of the organisms

acquired through contact with patients and the environment, but also some of

the permanent ones that live in the deeper layers of the skin. In addition to 

understanding the guidelines and recommendations for hand hygiene, 

healthcare workers need to understand the value, and especially the 

limitations, of glove use (see Chapter 4).

A key first step in this process is educating health professional students and 

healthcare workers about: 

the importance of hand hygiene, how to correctly perform the various 

handwashing and handscrubbing procedures; and

the evidence supporting the use of these procedures in reducing 

transmission of microorganisms and therefore decreasing the frequency 

of nosocomial infections in patients. 

Finally, not only can frequent handwashing reduce the spread of infection 

from the hands of health workers, but from everyone else’s as well! For 

example, it is estimated that persuading people, especially young children, to 

wash their hands with soap and clean water after going to the toilet, handling

or changing a dirty baby, or doing other tasks that potentially contaminate

hands (cleaning vegetables, fresh meat or fish) can reduce diarrheal diseases 

by 45%, saving the lives of a million children a year (The Economist 2002). 

Moreover, in a large study, the US military found that when troops washed 
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their hands five or more times daily, sniffles, coughs and common “colds” 

fell by 43%. 

DEFINITIONS

Antiseptic or antimicrobial agent (terms used interchangeably).

Chemicals that are applied to the skin or other living tissue to inhibit or 

kill microorganisms (both transient and resident) thereby reducing the 

total bacterial counts. Examples include alcohols (ethyl and isopropyl), 

dilute iodine solutions, iodophors, chlorhexidine and triclosan. (See 

Appendix B for complete listing of uses, effectiveness, advantages and 

disadvantages of selected antiseptic agents.) 

Clean water. Natural or chemically treated and filtered water that is safe

to drink and use for other purposes (e.g., handwashing and medical

instrument cleaning) because it meets specified public health standards. 

These standards include: zero levels of microorganisms, such as bacteria 

(e.g., fecal coliform and Escherichia coli), parasites (e.g., Giardia

lamblia) and viruses (e.g., hepatitis A or E); low turbidity (cloudiness due 

to particulate matter and other contaminants); and minimum levels of 

disinfectants, disinfectant by-products, inorganic and organic chemicals

and radioactive materials. At a minimum clean water should be free of 

microorganisms and have low turbidity (is clear, not cloudy). 

Emollient. Organic liquid, such as glycerol, propylene glycol or sorbitol, 

that when added to handrubs and hand lotions softens the skin and helps 

prevent skin damage (cracking, drying, irritation and dermatitis) due to 

frequent handwashing with soap (with or without antiseptic agent) and 

water.

Handwashing. Process of mechanically removing soil and debris from

the skin of hands using plain soap and water. 

Nosocomial or hospital-acquired infection (terms used

interchangeably). Infection that is neither present nor incubating at the 

time the patient came to the healthcare facility. (Nosocomial refers to the

association between care and the subsequent onset of infection. It is a 

time-related criterion that does not imply a cause and effect relationship.) 

Soaps and detergents (terms used interchangeably). Cleaning products 

(bar, liquid, leaflet or powder) that lower surface tension, thereby helping 

remove dirt, debris and transient microorganisms from hands. Plain

soaps require friction (scrubbing) to mechanically remove

microorganisms, while antiseptic (antimicrobial) soaps also kill or 

inhibit growth of most microorganisms.

Transient and resident flora. Terms that refer to where bacteria and 

other microorganisms are located in the layers of the skin. Transient

flora are acquired through contact with patients, other healthcare workers

or contaminated surfaces (e.g., examination tables, floors or toilets) 

during the course of the normal workday. These organisms live in the 
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upper layers of the skin and are partially removed by washing with plain 

soap and clean water. They are the organisms most likely to cause 

nosocomial infections. Resident flora live in the deeper layers of the 

skin, as well as within hair follicles, and cannot be completely removed,

even by vigorous washing and rinsing with plain soap and clean water. 

Fortunately, in most cases, resident flora is less likely to be associated 

with infections. The hands or fingernails of some health workers, 

however, can become colonized in the deep layers with organisms that 

cause infections, such as S. aureus, gram-negative bacilli or yeast.

Visibly soiled hands. Hands showing visible dirt or are visibly 

contaminated with blood or body fluids (urine, feces, sputum or vomit).

Waterless, alcohol-based antiseptic handrub or antiseptic handrub 

(terms used interchangeably). Fast acting antiseptic handrubs that do 

not require use of water to remove transient flora, reduce resident 

microorganisms and protect the skin. Most contain 60–90% alcohol, an 

emollient and often an additional antiseptic (e.g., 2–4% chlorhexidine 

gluconate) that has residual action (Larson et al 2001). 

HAND HYGIENE PRACTICES 

Hand hygiene significantly reduces the number of disease-causing 

microorganisms on hands and arms and can minimize cross-contamination

(e.g., from health worker to patient). The indications for hand hygiene are 

well known, but guidelines for best practices continue to evolve. For 

example, the choice of plain or antiseptic soap, or use of an antiseptic 

handrub, will depend on the degree of risk with patient contact (e.g., routine 

medical procedure versus surgery) and availability (Larson 1995). Current 

recommendations for healthcare workers are: 

When skin is damaged or frequent handwashing is required, a mild soap 

(without antiseptic agent) should be used to remove soil and debris. 

If antimicrobial action is desired (e.g., before an invasive procedure or 

contact with highly susceptible patients such those with AIDS or 

newborns) and hands are not visibly dirty, an antiseptic handrub should 

be used rather than washing hands with medicated antiseptic soap. 

In high-risk areas such as the operating room, neonatal ICU or transplant 

units, handscrub protocols that use soft brushes or sponges for a shorter 

time (at least 2 minutes) should replace harsh scrubbing with hard 

brushes for 6–10 minutes.

For staff who frequently wash their hands (30 times or more per shift), 

hand lotions and creams should be provided in order to reduce irritation 

of the skin. 

Hand hygiene can be accomplished by routine handwashing (with or without

antiseptic agent) or antiseptic handrub and surgical handscrub using a 
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waterless, alcohol-based antiseptic agent. The purpose and way to do each 

differs slightly. 

 Handwashing The purpose of handwashing is to mechanically remove soil and debris from

the skin and reduce the number of transient microorganisms. Handwashing 

with plain soap and clean water is as effective as washing with antimicrobial

soaps (Pereira, Lee and Wade 1997).
2
 In addition, plain soap causes much

less skin irritation (Pereira, Lee and Wade 1990). 

Handwashing should be done before:

examining (direct contact with) a patient; and 

putting on sterile or high-level disinfected surgical gloves prior to an 

operation, or examination gloves for routine procedures such as a pelvic 

examination.

Handwashing should be done after:

any situation in which hands may become contaminated, such as: 

handling soiled instruments and other items;

touching mucous membranes, blood or other body fluids (secretions 

or excretions);

having prolonged and intense contact with a patient; and

removing gloves.

Hands should be washed with soap and clean water (or an antiseptic

handrub can be used) after removing gloves because the gloves now 

may have tiny holes or tears, and bacteria can rapidly multiply on 

gloved hands due to the moist, warm environment within the glove

(CDC 1989; Korniewicz et al 1990). 

To encourage handwashing, program managers should make every effort to 

provide soap and a continuous supply of clean water, either from the tap or a 

bucket, and single-use towels. 

The steps for routine handwashing are: 

Note: If paper towels are 

not available, dry hands 

with a clean towel or air 

dry. (Shared towels quickly 

become contaminated and 

should not be used. 

Carrying one’s own small

towel or handkerchief can 

help to avoid using dirty 

towels. If you use your 

own towel, it should be 

washed every day.)
STEP 1: Thoroughly wet hands. 

STEP 2: Apply plain soap (antiseptic agent is not necessary). 

STEP 3: Vigorously rub all areas of hands and fingers together for at least 10 

to 15 seconds, paying close attention to areas under fingernails and between 

fingers.
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STEP 4: Rinse hands thoroughly with clean water. 

STEP 5: Dry hands with a paper towel and use the towel to turn off the 

faucet.

Because microorganisms grow and multiply in moisture and in standing 

water:

If bar soap is used, provide small bars and soap racks that drain. Note: When soap dispensers 

are reused, they should be

thoroughly cleaned before 

filling.

Avoid dipping hands into basins containing standing water. Even with 

the addition of an antiseptic agent, such as Dettol7 or Savlon7,

microorganisms can survive and multiply in these solutions (Rutala 

1996).

Do not add soap to a partially empty liquid soap dispenser. This practice 

of “topping off” dispensers may lead to bacterial contamination of the 

soap.

When no running water is available, use a bucket with a tap that can be 

turned off to lather hands and turned on again for rinsing, or use a bucket 

and pitcher. 

Note: Used water should be

collected in a basin and

discarded in a latrine if a

drain is not available. 

Hand Antisepsis The goal of hand antisepsis it to remove soil and debris as well as to reduce 

both transient and resident flora. The technique for hand antisepsis is similar

to that for plain handwashing. It consists of washing hands with water and 

soap or detergent (bar or liquid) containing an antiseptic agent (often 

chlorhexidine, iodophors or triclosan) instead of plain soap.

Hand antisepsis should be done before:

examining or caring for highly susceptible patients (e.g., premature

infants, elderly patients or those with advanced AIDS);

performing an invasive procedure such as placement of an intravascular 

device; and

leaving the room of patients on Contact Precautions (e.g., hepatitis A or 

E) or who have drug resistant infections (e.g., methicillin-resistant S

aureus).

Handwashing with medicated soaps or detergents is more irritating to the 

skin than using antiseptic handrubs (see next section); therefore, if available, 

antiseptic handrubs should be used instead (Larson et al 1990 and Larson et 

al 2001). 

 Antiseptic Handrub Use of an antiseptic handrub is more effective in killing transient and resident

flora than handwashing with antimicrobial agents or plain soap and water, is 

quick and convenient to perform, and gives a greater initial reduction in hand 

flora (Girou et al 2002). Antiseptic handrubs also contain a small amount of 
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an emollient such as glycerin, propylene glycol or sorbitol that protects and 

softens skin.

The technique for performing antiseptic handrub is:

STEP 1: Apply enough antiseptic handrub to cover the entire surface of 

hands and fingers (about a teaspoonful). 

STEP 2: Rub the solution vigorously into hands, especially between 

fingers and under nails, until dry.

To be effective, an adequate amount of handrub solution should be used. 

For example, by increasing the amount of handrub from 1 mL to 5 mL per 

application (about 1 teaspoonful), the effectiveness increased significantly 

(Larson 1988). 

Since antiseptic handrubs do not remove soil or organic matter, if hands are 

visibly soiled or contaminated with blood or body fluids, handwashing with 

soap and water should be done first. In addition, to reduce the “build up” of 

emollients on hands after repeated use of antiseptic handrubs, washing hands

with soap and water after every 5–10 applications is recommended. Finally, 

handrubs containing only alcohol as the active ingredient have limited

residual effect (i.e., ability to prevent growth of bacteria after being applied) 

compared to those containing alcohol plus an antiseptic such as 

chlorhexidine.

As shown below, an effective antiseptic handrub solution is inexpensive and 

simple to make.

Alcohol-Based Solution for Handrub 

A nonirritating, antiseptic handrub can be made by adding either glycerin
a
,

proplyene glycol or sorbitol to alcohol (2 mL in 100 mL of 60–90% ethyl or 

isopropyl alcohol solution) (Larson 1990; Pierce 1990). Use 5 mL (about 

one teaspoonful) for each application and continue rubbing the solution 

over the hands until they are dry (15–30 seconds). 
a  Glycerin is often sold in cosmetic departments because it is used as a hand softener. 
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 Surgical Handscrub The purpose of the surgical handscrub is to mechanically remove soil, debris

and transient organisms and to reduce resident flora for the duration of 

surgery. The goal is to prevent wound contamination by microorganisms

from the hands and arms of the surgeon and assistants. 

For many years, preoperative handscrubbing protocols required at least a 6–

10 minute vigorous scrub with a brush or sponge, using soap containing an 

antiseptic agent (chorhexidine or an iodophor). This practice, however, has 

been shown to damage the skin and can result in increased shedding of 

bacteria from the hands (Dineen 1966; Kikuchi-Numagami et al 1999). 

Several studies suggest that neither a brush nor sponge is necessary to reduce 

bacterial counts on the hands of surgical staff to acceptable levels. For 

example, a 2-minute handwashing with soap and clean water followed by 

application of 2–4% chlorhexidine or 7.5–10% povidone iodine was 

shown to be as effective as a 5-minute handscrub with an antiseptic soap 

(Deshmukh, Kramer and Kjellberg 1996; Pereira, Lee and Wade 1997). As a 

result, the guidelines for performing the general surgical scrub technique 

have been made less harsh and take less time to perform. The steps include: 

STEP 1: Remove rings, watches and bracelets. 

STEP 2: Thoroughly wash hands, especially between fingers, and forearms

to the elbows with soap and water. (If a brush is used it should be cleaned 

and either sterilized or high-level disinfected before reuse; sponges, if used, 

should be discarded.) 

STEP 3: Clean nails with a nail cleaner. 

STEP 4: Rinse hands and forearms with water. 

STEP 5: Apply an antiseptic agent to all surfaces of hands and forearms to 

the elbows and rub hands and forearms vigorously for at least 2 minutes.

STEP 6: Holding the hands higher than the elbows, rinse hands and forearms

thoroughly with clean water.
3

STEP 7: Keep hands up and away from the body, do not touch any surface or 

article and dry hands and forearms with a clean, dry towel or air dry. 

STEP 8: Put sterile or high-level disinfected surgical gloves on both hands. 

Note: Skin damage caused 

by allergic reactions 

provides an ideal place for 

microorganisms to multiply

and should be avoided. 

(Personnel with allergies to 

antiseptics may use plain 

soap followed by applying 

the waterless, alcohol-

based handrub described 

above.)

Applying an antiseptic minimizes the number of microorganisms on hands 

under the gloves and minimizes growth of flora during surgery. This is 

important because gloves may have inapparent holes or tears, or may be 

nicked during surgery.

(Complete instructions for how to do a general surgical handscrub are 

outlined in Appendix A.)
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Alternatively, handwashing with plain soap and water followed by use of an 

antiseptic handrub containing chlorhexidine has been shown to yield 

significantly greater reductions in microbial counts on hands, improve skin 

health and reduce time and resources (Larson et al 2001).

The steps for performing this simpler and shorter surgical handscrub 

technique are:

STEP 1: Remove rings, watches and bracelets. 

STEP 2: Thoroughly wash hands, especially between fingers, and forearms

to the elbows with soap and water. 

STEP 3: Clean nails with a nail cleaner. 

STEP 4: Rinse hands and forearms with water and dry thoroughly with a 

clean, dry towel or air dry. 

STEP 5: Apply 5 mL (about 1 teaspoonful) of an antiseptic handrub to hands 

and forearms and rub until dry; repeat application and rubbing 2 more times

for a total of at least 2 minutes, using a total of about 15 mL (3 teaspoonfuls) 

of the handrub.

STEP 6: Keep hands up and away from the body; do not touch any surface 

or article prior to putting sterile or high-level disinfected surgical gloves on 

both hands. 

IMPROVING HAND HYGIENE PRACTICE: WHAT WORKS 

Handwashing has been considered one of the most important measures for 

reducing transmission of microorganisms and preventing infection for more

than 150 years. For example, the studies of Semmelweiss (1861) and 

numerous others since then have demonstrated it is possible to transmit

infectious diseases from patient to patient on the hands of healthcare workers. 

Equally well documented is the fact that good hand hygiene can prevent 

transmission of microorganisms and decrease the frequency of nosocomial

infections (Boyce 1999; Larson 1995). 

The continuing problem, however, is getting healthcare workers to follow 

recommended handwashing practices. For example, in the US, handwashing 

compliance rates among healthcare workers range from only 25% to 50%, 

depending on the setting (i.e., better compliance in pediatric units than 

general medical services). Key reasons given for not washing hands 

according to recommended guidelines include lack of time, limited access to 

sinks and running water, frequent handwashing irritates the hands, belief that 

wearing gloves provides total protection, doubt regarding the effectiveness of

handwashing to prevent infections, and perception that peers and supervisors 

do not perform handwashing as recommended (Table 3-2). In addition, health 

professionals mistakenly believe they wash their hands more often than they 

actually do (Tibballs 1996)! 
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Over the years, nurses and physicians have diligently studied and written 

about this problem. Numerous reports have documented the effectiveness of 

handwashing and other hand hygiene procedures and shown that 

handwashing and use of gloves are cost-effective ways to reduce infections. 

Despite this, compliance remains poor and the problem of nosocomial

infections transmitted by healthcare workers continues to increase globally. 

To correct this situation, in the last few years several strategies to improve

compliance have been designed and tested. Those showing the most promise

combine behavior change activities, such as continuing education, motivation

and system change, with role modeling or mentoring, and ongoing feedback 

to staff. While the results to date have not been totally successful, 

improvements have been demonstrated (i.e., reduced rates of nosocomial

infections) in several studies (Larson et al 2000; Pittet et al 2000). In the 

future, other innovative approaches, such as education of patients and their 

families about the importance of staff handwashing, may also prove 

successful.

Table 3-2. Why Healthcare Professionals Don’t Wash Their Hands

Belief that: 

Handwashing between every patient encounter is unnecessary 

Handwashing does not affect clinical outcome

Handwashing is unnecessary when gloves are worn 

Routine or frequent handwashing is unnecessary 

Frequent handwashing interrupts efficient patient care 

Frequent handwashing damages skin and causes cracking, dryness, irritation and 

dermatitis

Handwashing damages nails and nail polish 

Handwashing facilities are not conveniently placed or well designed 

Handwashing is inconvenient 

Handwashing takes too much time

Failure of supervisors and managers to: 

Establish a handwashing policy 

Involve administrators in handwashing policy 

Effectively communicate handwashing policy 

Demonstrate handwashing policy through actions 

Enforce handwashing policy 

Adapted from: Alvarado 2000. 
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Although it is difficult to change behavior in this area, there are certain steps 

that increase the chances of success. These include: 

Widely disseminate current guidelines for hand hygiene practices, the 

evidence supporting their effectiveness in preventing disease and the 

need for health workers to adhere to the guidelines.

Involve hospital administrators in promoting and enforcing the guidelines 

by convincing them of the cost benefits of handwashing and other hand 

hygiene practices.

Use successful educational techniques including role modeling

(especially by supervisors), mentoring, monitoring and positive feedback.

Use performance improvement approaches targeted to all healthcare staff,

not just physicians and nurses, to promote compliance.

Consider the needs of staff for convenient and effective options for hand 

hygiene that make compliance easier. 

One promising example of how to make compliance easier is providing staff 

with small, individual-use containers of an antiseptic handrub. Development

of this product stems from the observation that improper handwashing 

techniques and low compliance make current hand hygiene recommendations

ineffective. Use of an inexpensive, simple to prepare antiseptic handrub, 

however, minimizes many of the factors limiting better use of recommended

hand hygiene guidelines. In addition, handrubs are more effective compared

to washing hands with plain or medicated soaps, can be made much more

available (no sink or running water needed), require less time to use and are 

less likely to irritate the skin (less drying, cracking or chapping). As a 

consequence, antiseptic handrubs soon may replace handwashing with plain 

or medicated soap and water as the primary procedure for improving

compliance (Larson et al 2000; Pittet et al 2000). Interestingly, the only 

large-scale, hospital-based programs that reported sustained improvement in 

hand hygiene adherence associated with reduced infection rates incorporated 

use of antiseptic handrubs (Larson et al 2000; Pittet et al 2000). It must be 

recognized, however, that making a handrub available to staff without 

ongoing educational and motivational activities may not result in long-lasting 

improvement in hand hygiene practices. Just installing dispensers of a rapid 

acting, antiseptic handrub, for example, is not sufficient (Muto et al 2000). 

A second example is encouraging staff to use handcare products 

(moisturizing lotions and creams) that help prevent skin irritation and contact 

dermatitis associated with frequent handwashing, especially with a soap or 

detergent containing an antiseptic agent. Not only were staff highly satisfied 

with the results but, most importantly, in the study by McCormick et al 

(2000), improved skin condition resulting from use of a hand lotion led to a 

50% increase in handwashing frequency!
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A final example, which illustrates the role teachers and supervisors can play 

in improving hand hygiene practices, relates to current guidelines still calling 

for handwashing before and after each patient contact. This recommendation

is confusing because it does not take into account that washing after might

be adequate if no hand contamination occurs before touching the next patient. 

Recognizing confusing hand hygiene guidelines and advocating for their 

improvement is also a way for teachers and supervisors to demonstrate their 

commitment. This also helps health workers to meet criteria both for using 

good hand hygiene and providing appropriate patient care. 

In summary, although improving compliance with hand hygiene guidelines has 

been difficult, some programs and institutions are beginning to have success. 

The key to success appears to hinge on multifactored interventions that involve 

behavior change, creative education, monitoring and feedback and, above all, 

involvement of their supervisors as role models and the support of 

administration.

OTHER ISSUES AND CONSIDERATIONS RELATED TO HAND HYGIENE 

 Glove Use Since 1987 and the emergence of the AIDS epidemic, a dramatic increase in 

glove use by all types of healthcare staff has occurred in an effort to prevent 

transmission of HIV and other bloodborne viruses from patients to staff. 

Although the effectiveness of gloves in preventing contamination of health 

workers’ hands has been repeatedly confirmed (Tenorio et al 2001), 

preventing gross contamination of hands is considered important. For 

example, handwashing, even with an antiseptic agent, may not remove all 

potential pathogens when hands are heavily contaminated. These findings 

have mistakenly led some health workers to doubt the efficacy of hand 

hygiene practices under any circumstances, resulting in poor or infrequent 

use of handwashing by these staff.

Gloves, however, do not provide complete protection against hand 

contamination. For example, bacteria from patients can be recovered in up to 

30% of staff who wear gloves during patient care (Kotilainen et al 1989). 

Also, oral surgeons wearing gloves and other protective devices have become

infected with hepatitis B, presumably via small defects in the gloves or their 

hands becoming contaminated during glove removal (Reingold, Kane and 

Hightower 1988). Moreover, wearing the same pair of gloves and washing 

gloved hands between patients or between dirty to clean body site care is not 

a safe practice. Doebbeling and colleagues (1988) recovered significant 

amounts of bacteria on the hands of staff not changing gloves between 

patients, but just washing their gloved hands. 

The overall influence of glove use on hand hygiene practices of staff is not 

clear, however. For example, some studies have reported that staff who wear 

gloves were less likely to wash their hands, while others have found the 

opposite. Given the generally poor compliance with hand hygiene practices, 

3 - 12 Infection Prevention Guidelines



Hand Hygiene 

every effort must be made to reinforce the message that gloves do not replace 

the use of hand hygiene, but in certain circumstances, gloves should be used 

in addition to hand hygiene. 

Hand Lotions and

Hand Creams 

In an effort to minimize hand hygiene-related contact dermatitis due to 

frequent handwashing (>30 times per shift), use of harsh detergents and

exposure to antiseptic agents (60–90% alcohol is less irritating to skin than 

any other antiseptic or nonantiseptic detergent), health workers have resorted

to using hand lotions, creams and moisturizing skin care products. Several 

studies have shown that regular use (at least twice per day) of such products 

can help prevent and treat contact dermatitis (McCormick et al 2000). In 

addition, moisturizers can prevent drying and damage to the skin and loss of 

skin fats. There is also biological evidence that emollients, such as glycerol 

and sorbitol, with or without antiseptics, may decrease cross contamination

because they reduce shedding of bacteria from skin for up to 4 hours. 

While use of hand lotions, creams and moisturizers by health workers should 

be encouraged, it is recommended that the products be supplied in either 

small, individual-use containers that can be easily carried or in pump

dispensers that cannot be refilled to reduce the possibility of becoming

contaminated. (To avoid confusion, these dispensers should not be located 

near dispensers of antiseptic solutions.) By contrast, oil-based barrier 

products, such as those containing petroleum jelly (Vaseline
®

 or lanolin), 

should not be used because they damage latex rubber gloves. 

Resistance to Topical

Antiseptic Agents

With increasing use of topical antiseptics, particularly in home settings, 

concern has been raised regarding the development of resistance. Although 

low-level bacterial tolerance to triclosan, a commonly used antiseptic agent, 

has been noted in several laboratory-based studies, prolonged clinical studies 

have found that extended use of triclosan-containing products does not lead to 

resistance of skin flora. Moreover, other studies have noted no clinical 

evidence to date that supports development of resistant organisms following 

use of any topical antiseptics agents.

Lesions and Skin Breaks Cuticles, hands and forearms should be free of lesions (dermatitis or eczema)

and skin breaks (cuts, abrasions and cracking). Cuts and abrasions should be 

covered with waterproof dressings. If covering them in this way is not 

possible, surgical staff with skin lesions should not operate until the lesions 

are healed. 
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 Fingernails Research has shown that the area around the base of nails (subungual space) 

contains the highest microbial count on the hand (McGinley, Larson and 

Leydon 1988). In addition, several recent studies have shown that long nails 

may serve as a reservoir for gram-negative bacilli (P. aeruginosa), yeast and

other pathogens (Hedderwick et al 2000). Moreover, long nails, either natural 

or artificial, tend to puncture gloves more easily (Olsen et al 1993). As a 

result, it is recommended that nails be kept moderately short—not extend 

more than 3 mm (or 1/8 inch) beyond the fingertip. 
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Artificial Nails Artificial nails (nail wraps, nail tips, acrylic lengtheners, etc.) worn by 

healthcare workers can contribute to nosocomial infections (Hedderwick et al 

2000). In addition, because there is evidence that artificial nails may serve as

a reservoir for pathogenic gram-negative bacilli, their use by health workers 

should be restricted, especially by surgical team members, and those who: 

work in specialty areas such as neonatal ICUs, 

care for patients highly susceptible to infection, or

manage patients who have infections with resistant organisms

(Moolenaar et al 2000). 

 Nail Polish Although there is no restriction to wearing nail polish, it is suggested that 

surgical team members and those staff working in specialty areas wear 

freshly applied, clear nail polish. Chipped nail polish supports the growth of 

larger numbers of organisms on fingernails compared to freshly polished or 

natural nails. Also, dark colored nail polish may prevent dirt and debris under 

fingernails from being seen and removed (Baumgardner et al 1993). 

 Jewelry Although several studies have shown that skin under rings is more heavily 

colonized than comparable areas of skin on fingers without rings (Jacobson et 

al 1985), at the present time it is not known whether wearing rings results in 

greater transmission of pathogens. It is suggested that surgical team members

not wear rings because it may be more difficult for them to put on surgical 

gloves without tearing them.
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