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PURPOSE:

To enhance the learner’s competence with knowledge of the implications of skin bacteria for wound care.

TARGET AUDIENCE:

This continuing education activity is intended for physicians and nurses with an interest in skin and wound care.

OBJECTIVES:

After participating in this educational activity, the participant should be better able to:

1. Demonstrate knowledge of the implications of skin bacteria for wound care.

2. Apply knowledge of skin bacteria regarding wound care to patient care scenarios.
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ABSTRACT

Skin is the body’s physical barrier to the outside world. Its
primary role is to protect the body from organisms or toxic
substances, while maintaining fluid and electrolyte balance.
Because skin interfaces with the outside world, it develops an
ecosystem that may be colonized with bacteria, viruses, fungi,
and mites.
KEYWORDS: skin bacteria, bacteria, and wounds microbiome
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INTRODUCTION
Skin is the largest organ of the body and is the body’s physical

barrier to the outside world. Skin’s primary role is to protect

the body from organisms or toxic substances, and to maintain

fluid and electrolyte balance. However, because skin does

interface with the outside world, it develops an ecosystem that

may be colonized with bacteria, viruses, fungi, and mites. This

flora is also referred to as the skin microbiome or skin micro-

biota. Some of these microorganisms are mutualistic (offer a

benefit to the host) and may actually have a role in the skin’s

T cells developing immunity so it can react against more virulent

strains of the colonizing organism.1 Most other organisms on

the skin are commensals (not harmful to the host).1

Different areas of the body that aremoist (axilla, perineal area,

and between toes), dry (legs), or oily (nose and face) have varied

amounts and types of microorganisms present.2,3 Despite the

fact that organisms are present, people do not develop an in-

fected wound every time they have a break in their skin. Healthy

persons have immunity against their own bacteria, but if some-

one becomes immunocompromised, or if there are large amounts

of bacteria or virulent bacteria present, infection can occur.

Reading this article will help clinicians to better assess the

implications of bacteria in wound care, the importance of hand

hygiene, and the risks for infection.

SKIN BACTERIA
Fetal skin is sterile in utero, but colonization begins immediately

after birth. This happens regardless of vaginal or cesarean de-

livery.3,4 How the microbial colonization is established during

the first years of life is not known. In adults, bacteria colonization

is present on normal intact skin, with the estimated amounts to

total 1012 and represent about 1000 species.4 Such bacteria rarely

result in the person developing an infection, and the types and

amounts of bacteria remain relatively constant over time. One

reason bacteria numbers and types change little is that skin has

an acid (pH <5) mantle. An acid skin pH (4–4.5) keeps the

resident bacterial flora attached to the skin, whereas an alkaline

pH (8–9) promotes the dispersal from the skin.2 A small study

with healthy volunteers showed that women (pH 5.54) had a

significantly more acidic pH than men (pH 5.8).5 This may be

explained because of physiologic differences, such as hormones,

sweat, and sebumproduction; however, the significance of this is

not known.5 The second reason bacterial numbers rarely change

is because the outer layer of skin is constantly being shed. In fact,

the outer layer of skin is renewed about every 4 weeks, with

30,000 to 40,000 skin cells shed each hour.4

Muchof the early informationon skinbacteria comes fromhand-

washing literature.6–8 Bacteria on the skin and the importance of

handhygienehave been studied formore than 70 years.9,10 Table 1

illustrates the handhygiene research agenda from theCenters for

Disease Control and Prevention.9 Currently, new laboratory test-

ing usingmolecularmethods (sequence analysis of rRNAgenes) is

better able to accurately quantify and identify skin and wound

organisms. In 2008, the National Institutes of Health started the

HumanMicrobiome Project.11 One of the goals of this project is

to sequence the organisms present on the skin of healthy persons.

This has led to a more precise understanding of the skin’s eco-

system. Prior to using a molecular method of analysis, Staphylo-

coccus epidermidis and Staphylococcus aureus were thought to be

themost common bacteria on the skin. However, it is now known

that these make up only 5% of the skin’s bacteria. The total num-

ber of bacteria on the skin is estimated to bemore than 1 trillion.11

Bacteria varies by site because skin varies in thickness and has

areas with folds and sebaceous and sweat glands (apocrine and

eccrine), as well as hair follicles. Each area develops its own mi-

crosystem. Consequently, different types and numbers of bacteria

and other organisms are found in dry ("-proteobacteria and flavo-

bacterials), moist (corynebacteria and staphlyococcci), and oily

(propionibacteria and staphylococci) areas of the body.2,3 Skin and

its outer colonies of bacteria have a normally symbiotic relation-

ship, but anything, externally or internally, can disrupt the delicate

relationship. Even residentmicrobes can cause skindisease or enter

the bloodstream, creating life-threatening illness, with a poorly

functioning immune system. Therefore, good hand hygiene is criti-

cal, especially to stop transmissionofhospital-acquired infection.9,10

Figure 1 illustrates the process for the transmission of bacteria.

Figure 1.

TRANSMISSION OF BACTERIA DURING CARE9,10
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Bacteria on skin has been categorized as transient or residual in

nature since 1938.12 Transient bacteria are most often associated

with healthcare transmission fromhealthcareworker to patient, or

patient to patient. Residual bacteria are attached to deeper tissues

of the skin and are difficult to remove even with proper hand-

washing techniques. In addition, residual skin bacteria prevent

transient pathogens by secreting chemicals against them and

stimulating the body’s immune system, thus maintaining the

delicate balance between host and bacteria.10

Bacteria have also been found in higher concentrations under

rings, especially gram-negative bacteria and Enterobacteriaceae.

However, there was no significant difference in rates of transfer

between persons wearing a ring and those who did not.13,14

There are about 150 different types of residual bacteria on hands.

And, both increased amounts and different species of residual

bacteria are found on the dominate versus nondominate hand,

and only about 17% of the species are common to both

hands.13,14 Quantities of bacteria experience a temporary decrease

after hand washing, but are back to their ‘‘usual’’ amount within 2

to 4 hours.15,16

Some medical conditions affect the types and amount of bac-

teria present. Persons with diabetes, chronic renal failure, or

Table 1.

HAND-HYGIENE RESEARCH AGENDA

Education and promotion

& Provide healthcare workers (HCWs) with better education regarding the types of patient-care activities that can result in hand

contamination and cross-transmission of microorganisms.

& Develop and implement hand-hygiene programs in pregraduate courses.

& Study the impact of population-based education on hand-hygiene behavior.

& Design and conduct studies to determine if frequent glove use should be encouraged or discouraged.

& Determine evidence-based indications for hand cleansing (considering that it might be unrealistic to expect HCWs to clean their

hands after every contact with the patient).

& Assess the key determinants of hand-hygiene behavior and promotion among the different populations of HCWs.

& Develop methods to obtain management support.

& Implement and evaluate the impact of the different components of multimodal programs to promote hand hygiene.

Hand-hygiene agents and hand care

& Determine the most suitable formulations for hand-hygiene products.

& Determine if preparations with persistent antimicrobial activity reduce infection rates more effectively than do preparations whose

activity is limited to an immediate effect.

& Study the systematic replacement of conventional hand washing by the use of hand disinfection.

& Develop devices to facilitate the use and optimal application of hand-hygiene agents.

& Develop hand-hygiene agents with low irritancy potential.

& Study the possible advantages and eventual interaction of hand-care lotions, creams, and other barriers to help minimize the

potential irritation associated with hand-hygiene agents.

Laboratory-based and epidemiologic research and development

& Develop experimental models for the study of cross-contamination from patient to patient and from environment to patient.

& Develop new protocols for evaluating the in vivo efficacy of agents, considering in particular short application times and volumes

that reflect actual use in healthcare facilities.

& Monitor hand-hygiene adherence by using new devices or adequate surrogate markers, allowing frequent individual feedback

on performance.

& Determine the percentage increase in hand-hygiene adherence required to achieve a predictable risk reduction in infection rates.

& Generate more definitive evidence for the impact on infection rates of improved adherence to recommended hand hygiene practices.

& Provide a cost-effectiveness evaluation of successful and unsuccessful promotion campaigns.

Source: Centers for Disease Control & Prevention. Morbidity and Mortality Weekly Report, October 25, 2002. http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf. Last accessed February 19, 2013.
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dermatitis are more likely to have intact skin colonized with

S aureus.16 Age, tissue oxygenation, and the immune system also

influence quantity and type of bacteria present.16 Older adults

have been found to have higher amounts of yeast, and hos-

pitalized persons have gram-negative bacteria.10 Other factors

that affect types and amounts of microorganisms are geographic

residence (hot or cold/moist vs dry), moisture, and products used

on the skin, such as cosmetics and soaps.2 In the hospital set-

ting, bath wipes have been found to maintain the skin’s acidity

and have less drying effects than soap. In older adults, soap is

especially drying, but may alter the skin’s ecosystem in any

individual.17 Although bars of soap have been found to be col-

onized with bacteria, there is no research showing this is trans-

mitted to hands during washing. Methods of drying hands may

also change bacterial counts on hands. For example, paper towels

have been found to decrease the total number of bacteria, whereas

warm air dryers significantly increased the bacteria amounts and

dispersed the bacteria up to 3 to 6 feet, even onto clothing.18

WOUND BACTERIA AND INFECTION
When a wound occurs in the skin, a potential for infection exists.

All wounds become contaminated by bacteria from the surround-

ing skin, the local environment, and patient sources. The poten-

tial for infection increases for persons on anti-inflammatories or

prednisone, chemotherapy, or anyone at high risk for immuno-

suppression. Classic signs of infection include erythema of sur-

rounding tissue that either increases or does not resolve, increased

pain, friable tissue, no response to therapy, or probes to the bone.

Table 2 shows the importance of the immune system in me-

diating the introduction of bacteria into the open area.19 Even

intact immune systems can be overwhelmed if there are large

amounts or very virulent bacteria introduced. Wounds are con-

sidered to range on a continuum from colonized to critically col-

onized to infected. However, this continuum does not definitively

answer how quantities of bacteria affect wound healing. The typ-

ical threshold of bacterial amounts exceeding 105 organisms/g

of tissue of impeding wound healing does not take into account

the status of the individual’s immune system and virulence and

types of bacterial species present.3

The identification of biofilms in wounds has complicated the

diagnosis and treatment of wound infection. A biofilm is a popu-

lation or community of bacteria living in organized structures at a

liquid interface. Bacteria within a biofilm live in microcolonies

that are encapsulated in a matrix composed of an extracellular

polymeric substance separated by open water channels.20 The

biofilm environment provides physical protection to bacteria. The

biofilm bacteria actually communicate with each other (quorum

sensing), which may lead to an increase in virulence.20 Chronic

wounds offer ideal conditions for biofilm production because

proteins (collagen, fibronectin) and damaged tissues are present,

which can allowbiofilm attachment. Biofilms have been found to

be present in 70% to 80% of chronic wounds.21

CHRONIC WOUNDS
In the United States, approximately 6.5 million persons develop

chronic wounds annually,22 with an estimated 1% to 2% of peo-

ple in developing countries experiencing a chronic wound in their

lifetime. In 2009, $25 billion was spent on wound care in the

United States. Globally, this is $13 to $15 billion annually.23

The majority of persons with wounds that fail to heal have mul-

tiple comorbidities, especially diabetes and peripheral vascular

issues. In acute care, 72% of patients with pressure ulcers were

older than 65 years.22 Chronic wounds are associated with di-

abetes, congestive heart failure and other vascular diseases, and

immobility resulting from strokes and traumatic paralysis. The

wound care product market is expected to rise from $16.8 billion

this year to $21 billion in 2015.24,25

The longer an ulcer remains unhealed, the more likely it will

acquire multiple aerobic organisms (mean, 4.3 species) and a

significant anaerobic population (mean, 2.0 species).26 Chronic

wounds tend to have a low tissue oxygen level that facilitates

the growth of anaerobes. In fact, chronic wounds have a sta-

tistically higher proportion of anaerobes than acute wounds (2.0

vs 1.1 species, respectively).26

BACTERIA IMPLICATIONS FOR
WOUND CARE
Many of the skin cells that are shed daily contain bacteria. These

skin cells/bacteriamay shed onto patient linen, gowns, and other

Table 2.

INFECTION POTENTIAL10

Your Hands

Transmission of healthcare-associated pathogens from one patient to
another via the hands of healthcare workers requires the following
sequence of events:

1. Organisms present on the patient’s skin, or those that have

been shed onto inanimate objects (in close proximity to the

patient), must be transferred to the hands of healthcare

workers.

2. These organisms must then be capable of surviving for at

least several minutes on the hands of personnel.

3. Next, hand washing or hand antisepsis by the worker must be

inadequate or omitted.

4. Finally, the contaminated hands of the caregiver must come

in direct contact with another patient, or with an inanimate

object, that will come into direct contact with the patient.
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objects in close patient proximity.27 Consequently, even clean

activities, such as straightening the bed linen or patient gown,

taking a pulse, or touching items that have been in contact with

a patient, can transfer patient bacteria to the healthcare workers’

hands, including methicillin-resistant S aureus (MRSA) and

vancomycin-resistant enterococcus.27 Bacteria have also been

found on sink faucets and wall soap dispensers.10 Yet, use of tap

water versus sterile saline has not been found to increase infec-

tion rate.30

When a dressing is changed on a colonized wound, the sur-

rounding hospital areas may be contaminated with bacteria.10

Figure 2 shows a patient with a MRSA wound. More than 40%

of air samples collected and 50% of surface areas sampled were

positive for bacteria.27 For MRSA carriers, 12% to 44% of the

patient’s room was found to be contaminated.27 This has led

some researchers to recommend that rooms be cleaned after

dressing changes and that gowns andmasks should also be used

for patient care. Building on this room contamination concept

are also controversies on best practices of care.

Clean versus sterile technique has long been discussed for

wound care both for dressings and cleansing solutions.28–30 Yet,

there are no definitive answers for best practice.28 New under-

standingof residual bacteria types of locationmay facilitate future

research. Normal skin bacteria have been found to populate the

wound immediately after dressing change. This is one reason

culture swabbing may be measuring only residual bacteria if it is

taken around the wound edges or before the wound is cleaned.

Results from theHumanMicrobiomeProject showeddifferent

types and amounts of bacteria by body location. This has practice

implications. For example, if dressing A is changed on the sacrum

and then dressing B on the foot, it stands to reason that different

bacteria may be transmitted between wounds. Whether this

would cause harm or increase the risk of infection is not known.

Some long-term-care facilities have been cited by state surveyors

for not changing gloves after removing the old wound dressing.

Certainly, if gloves are heavily soiled, common sense dictates

they should be changed, but there is no evidence that not chang-

ing gloves will impact the rate of infection or that anything other

than ‘‘normal’’ residual bacteria already presentwill be introduced

into the wound. Both bacteria present in multiple wounds on the

same person and the need to change gloves during dressing changes

are areas in need of further research for evidence-based practice.

SUMMARY
Numerous bacteria are found all over the skin, and these micro-

organisms are shed onto the bed and surrounding objects in a

patient’s room. Appropriate hand washing, disinfecting, and

hand drying with paper towels are the most effective ways of

removing the transient bacteria picked up during care. Most of

the bacteria on the skin never causes an infection, but the po-

tential exists, especially if immunosuppression is present.&
REFERENCES

1. Cogen AL, Nizet V, Gallo RL. Skin microbiota: a source of disease or defence? Br J Dermatol

2008;158:442-55.

2. Grice EA, Kong HH, Conlan S, et al. Topographical and temporal diversity of the human

skin microbiome. Science 2009;324:1190-2.

3. Grice EA, Segre JA. The skin microbiome. Nat Rev Microbiol 2011;9:244-53.

4. Todar K, ed. Online textbook of bacteriology; 2012. http://textbookofbacteriology.net/

Impact.html. Last accessed February 13, 2013.

5. Ehlers C, Ivens U, Moller M, Senderovitz T, Serup J. Females have lower skin surface pH

than men. A study on the surface of gender, forearm site variation, right/left difference and

time of day on surface skin pH. Skin Res Technol 2001;7:90-4.

& Skin develops an ecosystem colonized with bacteria, viruses,
fungi, and mites referred to the skin microbiome.

& The acidic nature of the skin keeps the resident bacteria

attached to the skin and the consistent turnover or shedding

of the outer layer keeps the bacterial numbers fairly constant.

& Medical conditions, age, geographic location of residence

(hot/cold, wet/dry), and products used on skin and moisture
affect the type and amount of bacteria present on skin.

& The longer a wound remains unhealed the more aerobic and
anaerobic organisms it will acquire.

& When a dressing is changed on a colonized wound, the sur-

rounding hospital area may be contaminated with the same

bacteria.

PRACTICE PEARLS

Figure 2.

ABSCESS CAUSED BY MRSA

Pictured is a cutaneous abscess on the knee of a prison inmate, which had been caused

by methicillin-resistant Staphylococcus aureus (MRSA) bacteria. S aureus bacteria are

among the populations of bacteria normally found existing on one’s skin surface. How-

ever, over time, various populations of these bacteria have become resistant to a number

of antibiotics, which makes them very difficult to fight when attempting to treat infections

where MRSA bacteria are the responsible pathogens. These antibiotics include methicillin

and other more common antibiotics, such as oxacillin, penicillin, and amoxicillin.

Source: Centers for Disease Control and Prevention. http://www.cdc.gov/mrsa/mrsa_initiative/

skin_infection/mrsa_photo_7824.html. Last accessed March 15, 2013.

ADVANCES IN SKIN & WOUND CARE & MAY 2013235WWW.WOUNDCAREJOURNAL.COM

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

http://textbookofbacteriology.net/Impact.html
http://textbookofbacteriology.net/Impact.html
http://www.cdc.gov/mrsa/mrsa_initiative/skin_infection/mrsa_photo_7824.html
http://www.cdc.gov/mrsa/mrsa_initiative/skin_infection/mrsa_photo_7824.html
WWW.WOUNDCAREJOURNAL.COM


6. Luby SP, Agboatwalla M, Billhimer W, Hoekstra RM. Field trial of a low cost method to

evaluate hand cleanliness. Trop Med Int Health 2007;12:765-71.

7. McLaws ML, Pantle AC, Fitzpatrick KR, Hughes CF. More than hand hygiene is needed

to affect methicillin-resistant Staphylococcus aureus clinical indicator rates: clean hands

save lives, part IV. Med J Aust 2009;191(8 Suppl):S26-31.

8. Pittet D, Allegranzi B, Sax H, et al. Evidence-based model for hand transmission during

patient care and the role of improved practices. Lancet Infect Dis 2006;6:641-52.

9. CDC. Hand hygiene in health care settings. http://www.cdc.gov/handhygiene/Guidelines.html.

Last accessed February 13, 2013.

10. WHO. Guidelines on hand hygiene in health care. http://whqlibdoc.who.int/publications/

2009/9789241597906_eng.pdf. Last accessed February 13, 2013.

11. National Institutes of Health. Human Microbiome Project, 2012. http://commonfund.nih.

gov/hmp. Last accessed February 13, 2013.

12. Barber B, Dutton A. Antibiotic resistant staphylococcal outbreaks in a medical and surgical

ward. Lancet 1958;12(2):64-8.

13. Fagernes M, Lingaas E. Impact of finger rings on transmission of bacteria during hand

contact. Infect Control Hosp Epidemiol 2009;30:427-32.

14. Lingaas E, Fagernes M. Development of a method to measure bacterial transfer from

hands. J Hosp Infect 2009;72(1):43-9.

15. Penland J. Hand bacteria. http://www.sciencentral.com/video/2008/11/25/hand-bacteria.

Last accessed February 13, 2013.

16. Young T. Wound infection assessment and management. Nurs Resident Care 2011;13:384-7.

17. Massa J. Improving efficiency, reducing infection, and enhancing experience. Br J Nurs

2011;19:1408-14.

18. Redway K, Fawdar S. A comparative study of three different hand drying methods: towel,

warm air dryer, jet air dryer. European Tissue Symposium, November 2008. http://www.

europeantissue.com/pdfs/090402-2008%20WUS%20Westminster%20University%

20hygiene%20study,%20nov2008.pdf. Last accessed March 6, 2013.

19. Sibbald G, Woo K, Ayello E. Wound bed preparation: DIM before DIME. Wound Healing

South Africa 2008;1(1):29-34.

20. Wolcott RD, Rhoads DD, Dowd SE. Biofilms and chronic wound inflammation. J Wound

Care 2008;17:333-41.

21. James GA, Swogger E, Wolcott R, et al. Biofilms in chronic wounds. Wound Repair Regen

2008;16(1):37-44.

22. Sen CK, Gordillo GM, Roy S, et al. Human skin wounds: a major and snowballing threat

to public health and the economy. Wound Repair Regen 2009;17:763-71.

23. Martin JM, Zenilman JM, Lazarus GS. Molecular microbiology: new dimensions for cuta-

neous biology and wound healing. J Invest Dermatol 2010;130(1):38-48.

24. Russo C, Steiner C, Spector W. Hospitalizations related to pressure ulcers among

adults 18 years and older, 2006. HCUP healthcare cost and utilization project of the

Agency for Healthcare Research and Quality. http://www.hcup-us.ahrq.gov/reports/statbriefs/

sb64.pdf. Last accessed February 13, 2013.

25. Shearer A, Scuffham P, Gordois A, Olglesby A. Predicted costs and outcomes from reduced

vibration detection in people with diabetes in the US. Diabetes Care 2003;26:2305-10.

26. Siddiqui AR, Bernstein JM. Chronic wound infection: facts and controversies. Clin Dermatol

2010;28:519-26.

27. Sergent AP, Slekovec C, Pauchot J, et al. Bacterial contamination of the hospital environ-

ment during wound dressing change. Orthop Traumatol Surg Res 2012;98:441-5.

28. Wound, Ostomy and Continence Nurses Society. Clean vs sterile dressing techniques

for management of chronic wounds: a fact sheet 2011. http://www.wocn.org/news/

76597. Last accessed February 13, 2013.

29. Ferreira AM, Andrade DD. Integrative review of the clean and sterile technique: agreement

and disagreement in the execution of dressing. Acta Paul Enferm 2008;21:117-21.

30. Fernandez R, Griffiths R. Water for wound cleansing (a review). The Cochrane Library.

http://www.thecochranelibrary.com/userfiles/ccoch/file/CD003861_revised.pdf. Last

accessed February 13, 2013.

For more than 82 additional continuing education articles related to Skin and Wound Care topics, go to NursingCenter.com/CE.

CONTINUING MEDICAL EDUCATION INFORMATION FOR PHYSICIANS
Lippincott Continuing Medical Education Institute, Inc. is accredited by

the Accreditation Council for Continuing Medical Education to provide

continuing medical education for physicians.

Lippincott Continuing Medical Education Institute, Inc. designates this

journal-based CME activity for a maximum of 1 AMA PRA Category 1

CreditTM. Physicians should only claim credit commensurate with the extent

of their participation in the activity.

PROVIDER ACCREDITATION INFORMATION FOR NURSES
Lippincott Williams & Wilkins, publisher of the Advances in Skin & Wound

Care journal, will award 2.3 contact hours for this continuing nursing

education activity.

LWW is accredited as a provider of continuing nursing education by the

American Nurses Credentialing Center’s Commission on Accreditation.

This activity is also provider approved by the California Board of Registered

Nursing, Provider Number CEP 11749 for 2.3 contact hours. LWW is also an

approved provider by the District of Columbia and Florida CE Broker

#50-1223. Your certificate is valid in all states.

The ANCC’s accreditation status of Lippincott Williams & Wilkins Department

of Continuing Education refers only to its continuing nursing education activities

and does not imply Commission on Accreditation approval or endorsement of any

commercial product.

OTHER HEALTH PROFESSIONALS

This activity provides ANCC credit for nurses andAMAPRACategory 1 CreditTM

for MDs and DOs only. All other healthcare professionals participating in this

activity will receive a certificate of participation that may be useful to your

individual profession’s CE requirements.

CONTINUING EDUCATION INSTRUCTIONS
&Read the article beginning on page 231.

& Take the test, recording your answers in the test answers section (Section B)

of the CE enrollment form. Each question has only one correct answer.

&Complete registration information (Section A) and course evaluation

(Section C).

&Mail completed test with registration fee to: Lippincott Williams & Wilkins,

CE Group, 74 Brick Blvd, Bldg 4 Suite 206, Brick, NJ 08723.

&Within 3 to 4 weeks after your CE enrollment form is received, you will

be notified of your test results.

& If you pass, you will receive a certificate of earned contact hours and an answer

key. Nurses who fail have the option of taking the test again at no additional cost.

Only the first entry sent by physicians will be accepted for credit.

&A passing score for this test is 13 correct answers.

&Nurses: Need CE STAT? Visit http://www.nursingcenter.com for immediate

results, other CE activities, and your personalized CE planner tool. No Internet

access?

Call 1-800-787-8985 for other rush service options.

&Questions? Contact Lippincott Williams & Wilkins: 1-800-787-8985.
Registration Deadline: May 31, 2015 (nurses); May 31, 2014 (physicians)

PAYMENT AND DISCOUNTS

& The registration fee for this test is $21.95 for nurses; $22 for physicians.

&Nurses: If you take two or more tests in any nursing journal published by LWW

and send in your CE enrollment forms together by mail, you may deduct

$0.95 from the price of each test. We offer special discounts for as few

as six tests and institutional bulk discounts for multiple tests.

Call 1-800-787-8985 for more information.

ADVANCES IN SKIN & WOUND CARE & VOL. 26 NO. 5 236 WWW.WOUNDCAREJOURNAL.COM

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

http://www.cdc.gov/handhygiene/Guidelines.html
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241597906_eng.pdf
http://commonfund.nih.gov/hmp
http://commonfund.nih.gov/hmp
http://www.sciencentral.com/video/2008/11/25/hand-bacteria
http://www.europeantissue.com/pdfs/090402-2008%20WUS%20Westminster%20University%20hygiene%20study,%20nov2008.pdf
http://www.europeantissue.com/pdfs/090402-2008%20WUS%20Westminster%20University%20hygiene%20study,%20nov2008.pdf
http://www.europeantissue.com/pdfs/090402-2008%20WUS%20Westminster%20University%20hygiene%20study,%20nov2008.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb64.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb64.pdf
http://www.wocn.org/news/76597
http://www.wocn.org/news/76597
http://www.thecochranelibrary.com/userfiles/ccoch/file/CD003861_revised.pdf
http://NursingCenter.com/CE
WWW.WOUNDCAREJOURNAL.COM

