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Abstract 

Research suggests that many of the contaminahg orgamsms that are respowible 

for transfusion related morbidity and mortality are cornponents of normal skin tiora that 

enter the blood product during collection at the time of venepuncture. A repeated 

masures, quasi-expenmentai design was used to investigate and compare the efficacy of 

three methods of antecubital fossa skin disinfection used for phlebotomy site preparation 

in volunteer blood donors. 

Skin cultures were obtained using sterile Rodac contact plates applied to donors' 

arms before and after skin disinfection. Skin cleansing was performed using a double 

scmb no-touch-technique with one of three of the following commercially available 

antiseptic preparations: 1) a swab scrubstick saturated with povidone-iodine (0.75% 

titratable iodine) followed by a swab saturated with povidone-iodine (1% titratable 

iodine)(n=rl2) 2) a sponge with 2% chlorhexidine gluconate and 70% isopropyl alcohol 

followed by an applicator with 2% chlorhexidine gluconate and 70% isopropyl alcohol 

(n=42); or 3) a sponge with 70% isopropyl alcohol followed by an applicator with 2% 

iodine tincture (n=40). Culture plates were incubated at 35-36 degrees C and colonies 

counted at 24 and 48 hours pre and post skin disinfection. 

Statistical analysis using repeated measures ANOVA indicated that there was no 

statisticaily significant difference in postdisinfection bacterial colony counts when 

comparing the effectiveness of the three antiseptic preparations for removing bacterial skin 

contamination prior to phlebotomy in volunteer blood donors. Recommendations for 



nursing practice and fiiture research are suggested. 
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CHAPTER 1 

Statement of the Probiem 

The prevention of transfusion related morbidity and mortality is a major aim of al1 

hedth care workers involved in the manufacturing and delivery of blood and blood 

products to consumers throughout the world. Despite scientific advances in 

epiderniology, microbiology and infection control bacterial contamination of these 

products, with associated septic patient reactions, rmains a well documented cause for 

concem (Anderson et ai., 1986; Chiu et al., 1994; Goldman & Blajchman, 199 1 ; Morrow 

et al., 199 1; hckett, 1986; Puckett, Davison, Entwistle, & Barbara, 1992; Wagner, 

Friedman & Dodd, 1994). Nurses have long held major responsibility and accountability 

during the collection and administration of these Iife saving products to patients. The 

Canadian Red Cross, the primary manufacturer of blood and blood products in Canada, 

employs nurses as the fundamental heaith care professionals responsible for the collection 

of these products From volunteer donors. Prevention of potential contamination during 

the collection process is therefore a major nursing responsibility . 

Bacteriai contamination of blood products cm occur during collection, processing, 

storage and/or distribution (Ekkett, 1986). However much research has suggested that 
. - 

many of the contaminating organisms are components of normal skin flora that enter the 

blood product during collection at the time of venepuncture (Block, 1983; Morrow et al., 

199 1 ; Puckett et al. 1992; Wagner et ai., 1994). 

To ensure that various blood cells are not traumatized during the collection 
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process a fairly large gauge needle is used for phlebotomy. These large bore needles 

fiequently excise fragments of skin tissue, while traversing the ski- which are then 

introduced into the blood collection bag (Gibson & Noms, 1958; Morrow et al., 1991). 

Any bacterial contamination of the skin fragment then becomes a contaminant of the blood 

product. This problem is of special significance in products such as platelet concentrates. 

Platelets require room temperature storage at 20-24 degrees Celsius and may ody be 

stored for periods of up to five days to ensure ceil viabifity and to increase in vivo half life 

(Bloch 1983; Cbiu et al., 1994; Morrow et al., 1 99 1; Puckett, 1986). Room temperature 

storage is a key factor that promotes bacterial prolikation and growth (Puckett, 1986). 

Collection staff also have a responsibility to protect the donor from bacterial invasion into 

the body during venepuncture. Strict attention to antiseptic preparation of the 

venepuncture site is therefore essential. As the skin cannot be sterilized or rendered fke 

from all microbiai flora it rernains a weak link in the prevention of bacterial invasion of 

blood products and the donor. 

Microorganisrns on the skin can be reduced in numben via physical removal 

through skin cleansing using fiction and by killing them using bactericidal agents such as 

antiseptics (Russell, Hugo & AyWe, 1992). Therefore the method and antiseptic used in 

skin preparation prior to phlebotomy are of paramount importance in reducing the 

potential for bacterial contamination of blood products (hicken et ai., 1992). 

Controversy continues to exist regarding the most effective antiseptic to use for 

skin disinfection prior to venepuncture. Currently nurses at the Canadian Red Cross 

employ a double s m b  procedure using an iodophor compound for venepuncture site 



3 

preparation. However, various studies have questioned the efficacy of this solution as the 

most effective antiseptic available for this purpose ( Goldblum, Ulrich, Goldman, R e d  & 

Avasthi, 1983; King, Philip, & Price, 1963; Larson & Bobo, 1992; Maki, Ringer, & 

Alvarado, 199 1 ; Strand, Wajsbort, & Sturmann, 1993). Improvements in phlebotomy site 

preparation may therefore assist in alleviating the potential for bacterial contamination of 

blood products with skin flora and thereby decrease morbidity and mortdie related to 

pom transfùsion septicemia. Furt herrnore, improvements in skin p re paration methods have 

direct sipnificance for health care personnel who must perform invasive procedures for 

such purposes as intravenous cannulation, injections and blood culture collection. 

Purpose 

A salient question for nursing practice and the major aim of this research project is 

to investigate and compare the efficacy of three methods of antecubital fossa skin 

disinfection used for donor phlebotomy site preparation in volunteer blood donors. This 

was measured by skin surface cultures before and after arm preparation. 

Significance of the Problem 

In 1993194 in Canada 1,045,749 units of whole blood, 1 15,4 1 8 units of apheresis 

plasma and 6,333 plateletpheresis products were coliected by the Canadian Red Cross 

from volunteer blood donors. (Canadian Red Cross Society, 1995). Each unit of blood 

can be separated and made uito various numbers of components including red ce11 

concentrate, plasma, platelets and numerous speciaiized products (Rudmann, 1 995). 

Each of these products can then be transfused. The number of transfusions of these 

products to Canadian patients in 1993/94 included 841,436 units of whole blood and red 
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blood cells, 348,97 1 units of platelets, 9598 units of apheresis platelets and 109,989 units 

of apheresis plasma (Canadian Red Cross Society, 1995). Protection from bacterial 

invasion of both the donor during the collection process and the recipient during 

transfusion is therefore a sigruficant responsibility of health care personnel. 

Although the incidence of post transfusion septicernia declined with the advent of 

closed plastic pack systems versus g l a s  containers for collecting blood, the problem has 

not disappeared entirely (Puckett, 1992). As it is impossible to disinfea al1 layers of 

human skin and a skin tag is often thnist into the collection pack during venepuncture, 

investigaton have found that human s h  micro flora are a cause of contaminateci blood 

products (Anderson et al., 1986; Chiu, et al., 1994; Dave, 1996; Puckett, 1986; hckett et 

al., 1993; Punsalang, Heai & Murphy, 1989). Bacterial growth following contamination 

of a blood product is often thought to be inhibited by bactericidal properties inherent in 

blood itself, the bacteriostatic effects of the citrate in the anticoagulant and storage 

temperatures of 4 degrees Celsius or less which are not conducive to bacterial 

multiplication (Barbara, 1983; Puckett, 1986). However gram-negative rods such as 

Pseudomonm or Enterubacter are able to grow in citrated human blood and have a 

definite ability to grow at the usual blood storage temperature of four degrees Celsius 

(Puckett, 1 986). Gram-positive organisms grow very poorly in cold temperatures (4 

degrees Celsius) and rarely contaminate blood stored in these conditions (Puckett, 1986). 

However, this then poses a significant problem for platelet products aored at room 

temperature as the proliferation of both gram-positive and gram-negative organisms is not 

inhibited. 



The bacterial contamination rata of blood products has b e n  report4 to range 

between O ? !  and 7% and is beliwed to be under-reported and under-recognized due ta the 

diffinilty in diagnosis associated with the similarity to febi-ile non-hemolytic transfusion 

reactions (FNHTR) (Blajchrnan, 1995; Bbck, 1983; Puckeit, 1986; Sazama, 1994). It is 

now believed that cytokines relûased during storage of the blood product rather than 

bacteriai invasion of the blood product is the cause of many of the syrnptoms associated 

with FNHTR (Blajchman, 1995). Chiu et al. (1994) reports that the risk of bacteremia in 

adult patients foliowing platelet transfùsion can be as high as 30% given that each adult 

generaily receives six units of platelet concentrates per transfusion. Contaminated platelet 

transfusion is now the moa common cause of transfusion-related sepsis (Punsalang et ai., 

1989). Sazama (1 994) reports that the Canadian Red Cross Society first established a 

surveillance pro- for the rnicrobid contamination of blood cornponents in 1979. 

Blood component contamination rates since that time have ranged corn O. 15% to 0.58% 

for red blood ceiis, and 0.15% to 0.89% for platelet concentrates with an overail rate of 

0.3% (Sazamq 1994). 

Post transfusion sepsis has the potential to carry with it signifiant patient 

morbidity and mortality. Syrnptoms which may begin to appear within thirty minutes of 

the initiation of the transfusion include shaking chills, fever, severe headache, pain in the 

abdomen and extrenrities often associated with vomiting and bloody diarrhea, and 

peri p heral vasoconstriction (Anderson et al., 1 986; Dave, Brett, MacLennan, & Shields, 

1996; Gottlieb, 1993; Huestis, Bove, & Case, 1988). If unrecognized and not 

appropriately treated severe hypotension, tachycardia, disseminated intravasnilar 
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coagulation and death related to septic shock can ensue (Rudmarm, 1995). Chiu et al. 

( 1994) found that 40% of patients experiencing febrile episodes related to bacterernia 

following transfusion developed septic shock. Septic shock is partially due to the 

production and release of endotoxia fiom gram-negative bacteria (Gottlieb, 1993). 

Although it is beyond the scope of this investigation, patient care and treatment 

requirements during and following these episodes are sigrilficant. Physicai and 

psychological suppon of the patient as well as family members are essentiai. In an age 

where cost of patient care, treatment and hospital stay are closely scrutinized, another 

obvious sequela to transfiision of contaminated blood products is increased health care 

costs. 

Bacterial contamination of the donor and of blood products remains a concem for 

health care professionals from collection to post transfusion. A kequently cited cause of 

this contamination is skin flora which enter the blood during phlebotomy. Methods to 

ensure the appropriate and adequate cleansing of donor skin prior to venepuncture remain 

a significant preventative measure that must be thoroughly investigated. 

Sensitizing Framework 

The basic framework underlying this investigation is not restricted to one 

particular conceptuai framework or nursing theory. A generic approach utilking a 

sensitizing fiamework with basic theoretical assumptions served as the basis for this study. 

The following assumptions served as the foundation for this investigation: 

1. Patients have a right to the safest, highest quality and cost effective care, treatment and - 

resources as is possible within the lirnits of current scientific knowledge. 
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2. Heaith care professionais have a responsibility to provide d e ,  cost effective, quality 

care and treatrnent to individuals. 

3. Nurses, as health care professionals, have a responsibility to ensure the delivery of d e ,  

cost effective, quality of care. 

4. Transfusion of contaminated blood products is a complication of patient treatrnent that 

can be controlled. 

5. The use of mesures to prevent rather than treat post-transfusion septicemia is a goal 

of heaith care professionals. 

6. Benefits fiom primary prevention of post-transfusion septicemia include decreased 

length of hospital stays, decreased health care costs, and decreased patient morbidity and 

mortality. 

7. Nurses in their role in the collection of blood and blood products can reduce the risk of 

bacterial invasion of donors and associated blood products thereby contributing to the 

safest quaiity of care. 

Study Questions 

This quantitative research investigation explored the following questions: 

1. 1s there a significant dserence, within each of the following three groups, in bacterial 

counts of the skin of the antecubital fossa in volunteer blood donors, before and d e r  

venepuncture site preparaîion, utilking a double scrub procedure using each of the 

following methods of antiseptic applications: 

a) a swab with povidone-iodine (0.75% titratable iodine) followed by a swab with 

povidone-iodine ( l % titratable iodine) 
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b) a sponge with 2% chiorhexidine gluconate and 70% isopropyl alcohol followed by an 

applicator with 2% chlorhexidine gluconate and 70% isopropyl alcohol 

c) a sponge with 70% isopropyl alcohol followed by an applicator with 2% iodine tincture. 

2. 1s there a significant difference, across each of the three groups, in bacterial counts of 

the skin of the antecubital fossa in volunteer blood donors, following venepuncture site 

preparation, utilizing a double scrub procedure cornparhg the following three antiseptics 

applications: 

a) a swab with povidone-iodine (0.75% titratable iodine) followed by a swab with 

povidone-iodine ( 1 % titratable iodine) 

b) a sponge with 2% chiohexidine gluconate and 70% isopropyl alcohol followed by an 

applicator with 2% chlorhexidine gluconate and 70% isopropyl alcohol. 

c) a sponge with 70% isopropyl alcohol followed by an applicator with 2% iodine tincture. 

Definition of Terms 

Antiseptic: 

A substance applied to living tissue that prevents or arrests the growth or action of 

rnicrooganisms either by inhibiting their activity or by destroying them (Block, 1983) 

S kin Dissection: 

Reduction in the numbers of bacteria on the skin through the application of bactericidal 

agents or antiseptics. 

Double Scmb: 

A method of donor skin preparation pnor to phiebotomy as set out in the standard 

operating procedures of the Canadian Red Cross. 
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Post transfusion Septicemia: 

A potential complication of blood product transfusion caused by bacterial invasion of the 

blood product (Blajchman, 1 995). 

Resident S kin Flora: 

Organisms considered to be permanent residents of the skin. These include members of the 

groups StaphyiococcÏ, Micrococci, Peptococci. Corynebucterizim. Propionibacterium, 

and AcÏnetobacler species (Larson, 1988; Noble, 1983). 

Transient Skin Flora: 

Organisms not demonstrated to be consistently present on the skin but can be picked up 

and colonize the skin dunng routine activities (Larson, 1988). 

Summary 

The continuing incidence of  bacterial contamination of blood products remains a 

concem for health care professionals. Research has demonstrated that inadequate 

preparation of the venepuncture site pnor to  phlebotomy is one avenue by which 

microflora of the skin gain access to  the blood product. Given appropriate storage 

conditions these rnicroorganisms can rapidly multiply and produce endotoxins that can 

cause serious morbidity and mortality in patients receiving these transfusions. Nurses, 

responsible for preparation of the venepuncture site, must ensure that measures to 

promote the highest standards of skin disinfection are employed not only for the 

protection of the recipient of the transfused product but also for the donor. The aim of 

this investigation was to determine and compare the efficacy of three methods of skin 

disinfection used by nurses for donor phlebotomy site preparation in volunteer blood 
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donors. Results of this and similar investigations will assis? in alleviating the morbidity and 

mortality associated with post transfusion septicexnia as well as protect donors and 

patients who undergo invasive procedures fiom bacterial invasion of the body. 



Chapter Il--Review of the Literature 

Introduction 

This chapter will initially provide a brief historical perspective related to the 

events leading to our current state of knowledge on antiseptics and antiseptic practices. A 

discussion of the major types of microbial flora that are present on human skin, and their 

classification into transient versus resident flora is presented. The importance of skin 

disinfection for blood donors and its relationship to bacterial contamination of blood 

products is discussed. The e h t  of selected antiseptics and methods of skin disinfection 

on microbial flora is then provided. The chapter concludes with a sumrnary of the 

literature review. 

Bistoricai Perspective 

The term antiseptic was first referred to in a book written on the plague in the 

early 1700's which suggested that antiseptics might be valuable in counteracting the 

putrefication process (Russel et al., 1992). Following that time major advances were 

made in microbiology and aseptic practices which laid the basic foundation for skin 

disinfection protocols today. 

In 1844, by means of a natural experiment, Ignaz Semmelweis noticed a striking 

difference in the rates of puerperal infection on matemity wards where midwives rather 

than medical students cared for patients (Jarvis, 1994). The incidence of death from child 

bed fever was strikingly higher on wards where medical students attended delivering 
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mothers. Semmelweis noted that these medical students dissected several cadavers daily 

whereas rnidwives did not and concluded that childbed fever was being transmitted on the 

hands of medical students (Sanford, 1992). He then ordered students to wash their hands 

in chlorinated lime after dissection and before attending to patients (Jarvis, 1994). The 

rate of infection and related death then markedly declined. Semmelweis had also noted an 

association between physician examination of a patient with a carcinoma of the uterus who 

had a fou1 smeiiiig discharge and the development of puerperal fever in patients attended 

by the sarne physician following this (LaForce, 1993). He then concluded that both living 

and nonliving material could spread puerperal fever and insisted that students wash their 

hands between ali patient examinations (LaForce, 1993). Semmelweis had essentially laid 

the foundation that demonstrated the importance of disuifection of the skin of the hands in 

preventing the transmission of infectious agents (Larson, 1993). Unfortunately 

Semmelweiss did not publish his findings for many years and the importance of skin 

disinfection in the prevention of disease transmission was not known by the medical 

community. 

Although advances in uifection cuntrol were not rapid over the next 100 years Sir 

Joseph Lister pioneered the search for antiseptics in the late 1800's (LeVeeq LeVeen & 

LeVeen, 1993 ). Lister was most intrigueci by the work of Pasteur who had shown that air 

was contaminated with g e n s  and that fermentation and putrefaction resulted from the 

growth of germs (LaForce, 1993). Lister packed the wounds of patients with severe 

fractures with lint soaked in d o l i c  acid, a substance a nearby town had used to treat a 

sewage problem (laForce, 1993). Clinically dramatic improvements were now noticed in 
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wounds which would have otherwise been fatal. He then expanded this concept and used 

carbolic acid to clan his hands, equipment and operative sites prior to surgery (LaForce, 

1993). Lister had therefore laid the foundation for the killing of bacteria on human skin or 

antisepsis. 

Since the discoveries of Sernrnelweiss and Lister many advances have ben made in 

the area of microbiology and antiseptics. Furthemore their discoveries have a direct link 

to the prevention of post transfùsion septicemia and bacterial invasion of the donor 

through the appropriate and adequate cleansing of venepuncture sites with antiseptics 

pnor to phlebotorny. 

Microbial Skin Flora 

The skin is richly inhabited with microbial flora that does not normally present any 

hazard to healthy individuals. The concept of resident versus transient flora was first 

described by Price in 1938. Resident flora are organisms that nomaily grow and reside on 

the skin and form a relatively consistent, permanent population (Russell, et al. 199 1). 

These organisms are rnainly nonpathogenic but may becorne oppominist and cause 

infection if transported into deeper tissues (Russel, et al., 199 1). Pnce (1 938) found that 

the size of the resident population nonnaily found on the skin depends on a balance of 

bacterial multiplication and additions from various extraneous sources versus fiction, 

washing and death of bacteria. Prolonged presence of contaminating bacteria on the skin 

cm mode  the resident population. 

In contrast, transient Bora are organisms that are deposited on the skin but do not 
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nonnally live and multiply there (Price, 1 938; Russell, et al., 1 99 1). Price suggests that 

these bacteria are gathered from extraneous sources and that there is no Limit to the 

variety, both pathogenic and nonpathogenic, that can be present. Pnce also discovered 

that these bacteria are loosely attached to the skin by grease, fats and dirt and could be 

removed with relative ease by soap, water and friction. In contras resident organisms are 

more firmiy attached to the skin and require far more rigorous detergents or germicides 

for removal (Price, 1938). Price found that hands and arms harbored miliions bacteria of 

which the majority were resident in nature. Resident organisms tend tu be more diffcdt 

to remove. Strict attention to antiseptic preparation of the skin prior to injection or 

venepuncture is therefore essential. 

Al1 areas of human skui are inhabiteci by populations of microorganisms. Various 

characteristics on the skin surface determine the size and type of fiora present. These 

include the state of hydration, the absence or presence of hair and hair follicles, the 

secretion of aqueous or lipid substances by eccrine, sebaceous or apocrine glands, skin 

temperature and skin pH (Noble, 1983). Depending on the variability of each of these 

factors they may either facilitate or prevent certain microbial growth. Noble postdates 

that the single most important factor in infiuencing skin flora is the degree of hydration. 

Increasing hydration result s in drarnatic increases in the number of microorganisms while 

drying the skin results in decreases (Noble, 1 983). Therefore, the moist areas of the skin 

such as the head thorax, armpits and perineum have the largest numbers of organisms 

while the drier areas such as the legs and arms support fewer colonies. 

Although resident bacterial populations differ arnong individuals most will have at 
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least five of the following genera known to be resident of the skin: StaphyIococcus (S), 

Micrococcus (M). Peptococcus (P). Corynebacterzum (Cl, P rop ionibac feriurn (Pr) and 

Acinetobacfer (A) (Jawetz, Melnick, Adelberg, Brooks, Butel & Ornston, 1989; Noble, 

1983). In addition, the yeast Pityrosporum and the mite Demodex are frequently found 

(Noble, 1983). 

Resident Po~ulations 

S tap hvlococcus S pecig 

Staphylococms epidennidis and S. hominrlî are the most prevalent and persistent 

aerobic, resident, nonsporeforming, gram-positive cocci found on the skin (Boyd & Hoerl, 

1986; Noble, 1983). Both organisms are classifieci as coagulase negative staphylococci 

based on their inability to produce coagulase, a plasma-clotting protein (Boyd & Hoerl, 

1986). These species are relatively resistant to salt and drying and are found on the dry 

areas of the skin such as the amis (Nester, McCarthy, Robers, Pearsall, 1973). S. mreus, 

normally known to be transient and coagulase positive can inhabit the skin and cause a 

variety of conditions such as irnpetigo, boils, carbuncles, abscesses and surgical wound 

infections (Nester et al., 1973). 

Micrococcus Species 

Although several species may be found, M. luteus and M. vmians are the most 

common and numerous found on the s19n (Noble, 1983). Like Staphyucocn~~ these are 

also classifieci as aerobic, gram-positive cocci based on their ability to proliferate in the 

presence of air, their ability to retain dye on gram gain and their circula appearance 

arranged in pairs or groups when visuaiized microscopically mester, et al., 1973). 
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Micrococcus are nonpathogenic on the skin surface and play a major role in preventing the 

skin from pathogenic colonization (Nester et al. 1973). However, they can be opportunist 

pathogens in irnmunocompromised individuals causing such conditions as bacteremia, 

peritonitis, intracranial abscesses, septic arthritis and meningitis (Kloos & Banneman, 

1995). 

Peptococcus S pecies 

Only one species P. succharofytims is known to be resident on the skin (Noble, 

1983). Peptococci are classified as anaerobic, opportunist, gram-positive cocci (Lancaster 

& Attebery, 1996, chap. 47). It is only found in about 20 % of people and therefore is not 

cornmonly studied (Noble, 1983). Peptococcus are an important cause of infections of the 

female genitalia, and head and neck including peridontitis, chronic otitis media, chronic 

sinusitis and brain abscess (Hillier & Monda, 1995; Smith, 1980). 

Corynebacterium Specie~ 

These aerobic organisms can be found fairly frequently on the skin of the forearrn. 

Formerly cailed diphtheroids these organisms are small, nonsporeforming, opportunist, 

gram-positive rods of fairly low virulence (Nester et al, 1973; Boyd & Hoerl, 1986). 

Cornmon species include C. hofmannii, C. xerosis and C. diphtheriae (Noble, 1 983). 

Corynebacteria are known to cause dip ht heria, pharyngitis, pneumonia, lynphadenitis and 

skin infections (Ryan, 1 990). 

These organisms are known to colonize the skin afier puberty (Noble, 1983). The 

normal blood donor population is above the age of 17 and would therefore be expected to 
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harbour these organisms. The most common species found on the skin is P. acnes which 

is frequently isolated from acne lesions (Block, 1983). Propio~tibucteria can be 

occasionally associated with bacterial endocarditis in the severely irnmunocomprornised 

(Ryan, 1990). 

Acinetobacter Species 

These are the only gram-negative bacilli found resident on the human skin (Noble, 

1983). These organisms can be isolated fiom relatively dry areas of the skin, such as the 

forearm, in 20% of the population (Noble, 1983). One species, Acznetobacter 

cuicoacetims is being more fkequently reported as an oppominist in a variety of hospital- 

related sections (Boyd & Hoerl, 1986). Acznetobocter cause pneumonia, urinary tract 

and soft tissue uifections, and bacteremia related to contaminated intravenous catheters 

myan, 1990). 

Pityos~orum Species 

These tiny yeasts are aimost univerdy present on human skin. Two species are 

generally rewgnized P. ovale mtd P. orbicirime (Nester et al., 1973). Both species use 

fats present on the skin for growth (Nester et al., 1973). Pityrospomm are thought to 

cause a mild skin disease known as tinea versicolor which manifests as a scaly, patchy 

increase or decrease in skin pigment (Nester et al., 1973). 

Demodex 

The mite Demodex is an inhabitant of al1 humans (Noble, 1983). These obligate 

parasites inhabit hair follicles and sebaceous glands (Fritsche & Pfaller, 1995). This 

organism tends to proliferate when skin is damaged or conditions are abnormal and are 



known to cause acne and blepharitis (Fritche & Pfaller, 1995). 

Transient Populations 

In a study by Puckett et al. (1992) skin swabs were taken from the arms of 782 

blood donors to detemine the presence of nonfermentative gram-negative rods. 

Organisms most frequently identified included Pseirdomoms spp, Ffavobacterium spp and 

Mormella. Of the culture plates grown, 1 1.7% grew gram negative rods 1.0% grew 

Pseudomonas sp p and 0.3 % grew Pseudomollcnr fluorescens speci fically . 

Organisms of the Streptococcus and Neisseria species are not known to be 

residents of human skin (Noble, 1983). However, as transients they can frequently grow 

and multiply when picked up during various activities. 

Noble (1983) suggests that there are some age differences which influence normal 

flora of the body. Generally, the elderly tend to have a more restricted flora than young or 

middle-aged people and dunng puberty several flora changes also take place. 

Colonization with Propionibacterium acnes. Propiunibacterirint avidwn and 

Pityrosporurn occurs during puberty with women colonized slightly greater than men 

(Block, 1983). 

in conclusion, the skin has both a resident and transient microbial population. 

Transient bacteria do not normally inhabit the skin but c m  become part of the skin 

population during routine activities. Resident populations are fairly stable colonies usually 

present on the skin. A transient organism may become resident given favourable 

conditions. Aithough not nomaily harmfùl, many of these organisms are opportunist 

pathogens and can cause disease if aliowed to enter the body through various means such 
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as injection or venepuncture. There are some slight age variations in colonization of the 

skin. Methods to  reduce the numbers of both categories of orgaMsms on the skin are 

important pnor to phlebotomy to prevent these organisms fiom entering both the donor 

and the blood product inevitably causing serious pathogenicity in both. 

Importance of Skin Disinfection in Blood Donors 

Microorganisms on the skin can be reduced in numbers by removing them 

physically, using friction with soap or another detergent and water or by killing them using 

a bactericida1 agent (Russell et al., 199 1). Transient bacteria are much more readily 

removed by cleansing with a detergent and water and are more easily destroyed using 

antiseptics than are resident bacteria (Russell, et al., 199 1). It is essential that numbers of 

rnicroorganisms on the skin be reduced pnor to an invasive procedure. In blood collection 

this problem takes on additional significance because both the donor and the blood 

product recipient need to be protected fiom potentially harrnfbl consequences of  bacterial 

invasion, 

Pior  to invasive procedures in patients, health care personnel have adopted 

methods which combine fiction and application of a bactenostatic agent for skin 

preparation. In fact many commercial preparations now available not only contain various 

antiseptic combinations but also various ways they c m  be applied such as swabs, sponges 

and brushes. Both factors are considered essential in reducing microbial skin flora. 

Blood donors fkquently develop a life time pattern of making repeated frequent 

donations. After repeated venepuncture the phlebotomy site tends to become scarred and 

dimpled making adequate skin disinfection difficult (Blajchman, Ali & Richardson., 1994). 
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Microbial flora tend to collect in the dimpled areas of skin making access for disinféction 

purposes much more difficult. Gibson and Noms (1958) also reported that when a hollow 

needle is thrust through the skin the frequency of skin coring was nearly 70%. Attempts 

to avoid skin fragment removal by changing various aspects of the needle were 

unsuccessful. Thus the twofold problem is of special significance in blood collection 

where the health of the donor and recipient of the transhsed product must be considered. 

Bacterial Contamination of Blood Products 

Sazama ( 1994) suggests that a new era in medical therapy began on November 14, 

19 14 when the first transfusion of citrated blood occurred. The first reported cases of 

transfusion-related sepsis occurred in the 1940's and 1950's [Sazama, 1994). Dunng 

World War II the bacterial contamination rate of blood products was reported to be 8.5% 

or greater (Sazama, 1994). Blajchman (1995) reports that transfusion associated septic 

reactions during the 1940's were as high as 25%. During this time open glass systems 

were used for the collection and processing of donor blood and reusable containers were 

used for red ce11 transfiision (Blajchman, 1995). Since that time scientific advances have 

led to the replacement of glass boales with closed system plastic collection packs. This 

has led to the hope and, for a time, the false sense of security of elirninating bacterial 

contamination of transfusion products (Blajchman, 1995). Although lower, today the 

contamination rate is reported to range between 0% and 7% (Sazama, 1994). 

Bacteriai invasion of blood products cm occur either endogenously or 

exogenously. Endogenous contamination can occur £tom donor bacterernia during and 
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following illness or such procedures as dental work (Gottlieb, 1993). Exogenous 

contamination may occur inadverîently during al1 phases of collection, processing and 

transfusion of the blood product. Gottlieb States that the main cause of exogenous 

contamination is through inadequate skin preparation. 

Whether bactena introduced in collected blood will proliferate and cause harm to 

the recipient depends on the interplay of five factors: 

1) the size of the inoculum introduced 

ü) the type of bacterium and their ability to produce endotoxins 

iii) the Ievel of anti-bacterial factors present in the blood 

iv) storage conditions for the blood product and 

v) the health state of the recipient ( C h  et al., 1994; Morrow et al, 199 1; Puckett, 1986; 

Sazama, 1994). 

Logicaliy , the greater the size of the inoculum the greater the chance for 

multiplication and overcoming of host defences as well as anti-bacterial factors present in 

the blood. However this is also dependent on the type of organisrn. In a study by 

Goddard, Iocobs and Manohithorajah ( 1 973) growth of Staphylocococcirs aureus, 

S~ophylococczis epidermidis and EScherzchia coli introduced int O 2.0 ml aliquot s of 

platelet rich plasma was demonstrated fiom very small inocula. In another investigation 

by Myhre, Walker and White (1974) the introduction of greater sizes of inoculum of 

Stcrphylococcus maureus, S~aphyZococccus epiderm~dis and Psardomonas aeurghosa into 

platelet packs were necessary for growth. Puckett (1986) inoculated very s d l  numbers 

of Pseudomonas uetrrg'nos~. Psezidomonar picia. Psez~dornortas fluorexenr and 
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Serrafia liquefaciens, which are known to contaminate blood, and Escherichia d i ,  which 

is not normally irnplicated in bacterial contamination of blood, into pooled plasma. 

Results indicated that there was a much greater ability for the first four organisms to grow 

when compared to hcherichia coii. This demonstrates that both the size of the inoculum 

as well as the characteristics of the bacteria are important for bacterial proliferation. in 

addition, Eequently blood products are transfùsed into recipients whose health and 

immune system are already cornpromised by disease, trauma or therapy itself The 

recipients ability to overcome the invading organisms is therefore cornpromised. 

The main microorganisrns responsible for red blood ce11 contamination are 

reported by Sazama ( 1 994) to include Yersiniu, Staphyiococci, Micrococci, Bacillus 

species, diphtheroi& S~eptococci, Paracdobactrum species, Psezidomonas aenrginosa 

and Escherichiafreundiz. Certain bacteria such as Aerubacter species, Stap>hylcocci, 

diphtheroi& Streptococms virihns and Pseudomonas aeurgimsa c m  cornpletely 

overcorne the bacteriostatic properties inherent in blood (Sazarna, 1994). In addition 

Sazama reports that many of these bacteria grow well at refngerator temperatures and use 

citrat e as a substrate. For example Psmdomonas fluorescens and Pseudomonas puticia 

generally grow well at varying temperatures including 4 degrees Celsius which is the 

standard storage temperature for red ce11 concentrates (Sazama, 1994). These organisms 

are cailed psychrophiles as they are capable of growth at temperatures of less than 5 

degrees Celsius (Go ttlieb, 1 993). Grampositive organisms such as SfuphyIlococnrs 

species, Micrococais species and Streptococns species which frequently contaminate 

platelet products are known to grow well at temperatures of 22 to 24 degrees Celsius, 
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which is the typicai storage temperature range for this product (Sazama, 1994). 

Braude, Sadord, Bartlett and Mallery (1952) investigated the clinicai significance 

of bacterial contaminants in transfused blood. It is noteworthy to mention that during this 

investigation glas boales were utilized for the collection and storage of blood. Bactena 

were cultured from 38 of the 1,697 bottles examined which represents a 2.24% 

contamination rate. The contaminants isolated most frequently were Staphyfococci. The 

investigators concluded d e r  sterility testing that the major source for this contamination 

was the air in the donor room. The clinical significance of transfusing these products was 

demonstrated by these investigators by transfiising blood heavily contarninated with 

StaphyIococci, Diphtheroi& or Aerobacter aerogenes int O rabbit S. Transfusions 

contaminated with Staphyfococci and Diphtheroids produced fever in the rabbits but 

caused no further observable h m .  However, transfùsion of units contaminated with 

Aerobac~er proved fatal in 1 1 out of 12 mes. 

Sazama (1 990) examined 256 deaths reported to the United States Food and drug 

Administration from 1976 through 1985 associated with transfusion. During this t h e  

fiame an estimated total of 100 million units of red cells were transfùsed to 30 million 

patients (Sazama, IWO). Bacterial contamination of the blood product accounted for 

10% or 26 of the fatalities (Sazama, 1990). Contaminated products involved both whole 

blood, including red cells, and platelets. Of the organisms irnplicated in the fatalities 

several are known to be either resident or transient on the skin including species of 

Staphylococcus~ Proprionibacterium. and BaciIIus- Nine of the fatalities were related to 

these organisms (Sazama, 1990). 
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Sazama (1994) discussed transfusion fatalities reported to the United States Food 

and Drug Administration due to bacterial contamination from 1976 to 1990. Although the 

number of transfusions was not reported for this period for cornparison purposes, fatalities 

averaged t hree per year. Following the transfusion of platelets 28 fatal reactions were 

reported. For 1 7 of the fatalities gram-positive organisms such as StaphyIococnrs 

epidemidis. Staphyilococcus mreus, Streptocuccus mitis, and Bucillus species were 

implicated. For I 1 of the fatalities gram-negative organisms such as Klebsiella species, 

Serrutzu marcescens and Salmonella species were implicated. For red blood ce11 

transfusions 19 deaths were reported in the sarne tirne period. Six of the deaths were 

caused by gram-positive organisms such as Stqhy~ococcus uureus and epidemidis, 

Clos~ridzum species and Propzoni acnes. For 13 of the deaths gram-negative organisms 

such as Yersiniu enteroc~litica~ Pseudomonas species and ficherichia ciuacae were 

implicated. Clinically, these patients fira developed violent chills followed by high fever, 

tachycardia and eventually vascular collapse (Sazama, 1994). Other symptoms ofien 

reported that accompany bacterial sepsis include headache, back pain, marked 

hypotensive changes, vomit ing and hematemesis acwmpanied by profuse bleeding 

confimed to be disseminated intravascular coagulation ( S r n a ,  1994). 

Frequently blood products are transfùsed into recipients whose health is dready 

compromised by disease, trauma or therapy itself The immune system is therefore unable 

to produce and mobilize sufficient defences to counteract even small numbers of invading 

organisms.- The individual then succumbs to ovemhelming bacteremia. 

Bacterial contamination of blood is a problem that carries with it significant risk to 
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the recipient of these products. Many factors will interrelate to determine the nature and 

seventy of the reaction. Health care professionals can assist in reducing this problem by 

utilizing methods that assist in preventing the possible contamination of these products. 

Methods of Skin Disinfection-Antiseptic Preparations 

This study investigated three antiseptic preparations narnely: povidone-iodine; 

chiorhexidine and alcohol in combination; and alcohol and tincture of iodine in 

combination. Their efficacy in reducing bacterial counts when applied to the skin of 

volunteer blood donors were examineci. These products were selected for study because 

currently the povidone-iodine and chlorhexidine/alcohoI combinations are mandated as 

standard antiseptics for donor skin preparation at the Canadian Red Cross. The 

alcohoVtincture of iodine combination was reported by Goldrnan et al. (1997) to be 

superior to both products in decreasing bacterial a m  counts, however, this is not currently 

an antiseptic that has been accepted for use by the CRCS. Larson (1988) suggests that 

the selection of an appropriate antiseptic solution must be based on four important fectors: 

1) the characteristics desired such as absorption through skin or mucous membranes, 

persistence, rapidity of reduction in flora and spectrum of microbial activity 

ii) the evidence of safety and efficacy in its final formulation 

iii) personnel (and donor) acceptance of the product and 

iv) cost. 

The properties, advantages and disadvantages of each antiseptic will be explored 

- individually. The costs associated with using each antiseptic preparation are: iodinehodine 

S. 12 per donor; chiorhexidine/chlorhexidine 3.45 per donor; and alcohoVtincture of 
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preparation and the other two antiseptic combhations. If 60,000 units of blood were 

coilected annually the cost of using iodindodine is $7200 and the cost for using each of 

the other two preparations is approximately $27,000. In this age of cost containment the 

advantages of using one of the more expensive products mua be clearly justified. 

The history of skin antiseptics is a story of new skin antiseptics enthusiastically 

embraced and uncntically adopted. Only over time have they been subjected to more 

critical evaiuation and many eventuaily discarded. The effectiveness of each antiseptic is 

ofien a subject of great debate and controversy. 

Povidone-Iodine 

An iodophor such as povidone-iodine is a combination of iodine and a solubilinng 

agent or carrier called polyvinylpyrrolidone (Rutda, 1996). This compound provides a 

sustained-release reservoir of iodine and releases small arnounts of ftee iodine in aqueous 

solution (Rutala, 1996). 'Free' iodine is the key ingredient that determines the bactericidal 

property of this compound (Rutala, 1996). Dilutions of povidone-iodine result in 

decreased iodine linkage to the carrier polymer with an increase in free iodine available for 

bactericidal purposes (Rutala, 1996). 

The bactericidal effects are the result of ce11 waii penetration, oxidation and 

substitution of microbiai contents with fiee iodine (Larson, 1988). Povidone-iodine has 

the broadest spectrum of any antirnicrobial available and is effective against gram-positive 

and gram-negative bacteri4 the tubercle bacillus, funW viruses as well as some activity 

against bacteriai spores (Larson, 1988). However its antibacterial activity is reduced in 
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the presence of proteins such as in pus and exudates (Murphy, 1995). Larson (1988) 

reports that iodine must be on the skin for two minutes to allow release of fiee iodine and 

t herefore maximum bactericidal effectiveness. 

Al1 iodophors have the potential to cause various side e k t s  including contact 

dermatitis and more senous side effects such as acidosis and thyroid abnormalities if larger 

quantities are systemically absorbed (van Ketel & van den Berg, 1990). Van Ketel and 

van den Berg found that after patch testing eight patients with contact eczema caused by 

povidone-iodine containhg compounds al1 but one patient showed a positive patch-test 

reaction to povidone-iodine. Other patch tests were done with Betadine preparations, 

potassium iodide and iodine tincture. Al1 patients with positive reactions to Betadine 

preparations or povidone-iodine or both showed negative reactions to potassium iodide 

and to iodine tinchire. These authors concluded that sensitization to povidone-iodine is 

more common than seems to be reported in the literature and that allergy to povidone- 

iodine seems not to be based on allergy to iodine. 

LeVeen et al., (1993) report that available iodine is not responsible for the 

bactencidal properties of povidone-iodine and available iodine must be converted to fiee 

iodine for this effect. These authors also suggest that a 10% solution of povidone-iodine 

contains as little as 0.8 parts per million of fiee iodine which may not be sufficient to kill 

al1 bacteria. LeVeen et al. conclude that povidone-iodine is only a weak antiseptic and is 

only marginally acceptable as a skin disinfectant. 

In 1963 King and Price repeatedly tested four iodophors to determine skin 

bactericidal effectiveness. The iodophors investigated included Ioclide, Virac, Ioprep and 
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Betadine. The serial basin hand-scrubbing technique was employed using five subjects. 

The procedure consisted of scmbbing the hands and arms of experienced subjects in a 

senes of basins of sterile water then standardly applying the test antiseptic followed by 

washing the hands and arms with an antiseptic neutralizer to avoid antiseptic cary over 

into subsequent wash basins. Final scrubbing of hands and arms were done in another 

senes of basins and seriai bacteriai counts of these washings were performed. Controls in 

the study included arength and temperature of the antiseptic solutions and the duration 

and method of applying it to the skin. These four iodophor antiseptics were tested 36 

times and then results were compared with the use of 1% iodine in 70% alcohol and with 

ivoiy bar soap and bmsh. Results indicated that ail iodophors were pleasant to use and 

did not cause skin, eye or nasal irritations. Al1 iodophors were similar in their degerming 

effects and were more effective in this regard than a soap scmb aione. However when 

compared with a 1% iodine in 70% alcohol they were significantly less effective in their 

degerming abilities. These investigators concluded that although iodophors are more 

effective than soap and water they are inferior to 1% iodine in 70% aicohol. 

Lilly and Lowbury (1971) compared the effectiveness of povidone-iodine (1% 

available iodine) in 70% dcohol with formulations of benzalkonium chlonde, cetrimide, 

chlorhexidine and a control application of sterile water in reducing bacterial contamination 

of the hands. Each of the preparations were tested on five subjects. Repeat testing was 

perfonned for each preparation on different subjects in altemate weeks to allow retum of 

normal skin flora. Bacterial counts were taken fiom standard handwashings taken before 

and after a two minute application of the test antiseptic. The culture medium and 
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sampling fluid contained appropriate neutralizers to prevent the effects of antiseptic carry 

over. These preparations were required to cause maximum reduction of bactena after a 

single application which would resemble the technique used on an operative site. Both 

alcoholic povidone-iodine and chlorhexidine caused comparable reductions in skin flora 

and caused significantly greater reductions than benzalkonium chloride and cetrimide for 

this purpose. 

Jacobsen, Grabe and Damm ( 1986) compared the effectiveness of povidone-iodine 

versus 70% isopropyl alcohol as a skin disinfectant in a prospective randomized study of 

227 intravenous cannulations. Insertion techniques, cannulation t h e  and culturing 

technique were al1 standardized so differences were attributed to the skin disinfectant 

aione. Patients were randornly divided into two groups based on the disinfectant utilized. 

The groups were comparable with regard to diagnosis, type of operation, type of 

anesthesia, age and sex. To evaluate possible errors of sampling and culturing, 60 unused 

catheters were cultured either immediately after opening or after eight hours. Al1 were 

culture negative. Significantly lower (P<O.O 1) intrduminal contamination was found in 

the group using povidone-iodine (7.25%) as a skin disinfectant when compared with the 

alcohol(20.4%) contamination rate. 

Thompson, Jowett, Flowell and Suaon (1989) in a study of 200 adult patients in a 

Coronary Care Unit concluded that they were unable to demonstrate the superiority of 

povidone-iodine versus 70% alcohol in decreasing the incidence of cannula-related 

thrombophlebitis caused by local infection or mechanical irritation fiom the cannula when 

using povidone-iodine versus 70% alcohol to cleanse the insertion site prior to 
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cannulation. Patients adrnitted to the Coronary Care Unit were randody assigned to 

treatment groups. Catheters were inserted by house officers or nurses to resemble 

standard practice. Cannula were removed and cultured when signs of infkunmation 

developed or just pnor to discharge. iMicrobiologists processing the samples were 

unaware of the treatment group of each of the cannulae. The inflammation rate and the 

positive cannula culture rate of the iodine (test) and the alcohol group (control) were not 

statistically significant . 

In a review of 10 published studies carried out From 1967 to 1993 Larson (1994) 

exarnined the efkctiveness of skin disinfection products that were used for skin 

preparation pnor to intravascular tine insertion or phlebotomy for blood culture. In five of 

these studies cornparisons were made between isopropyl aicohol and povidone-iodine. In 

three of the studies no significant differences between these products were found. In the 

two additional studies povidone-iodine was associated with lower colonization rates than 

isopropyl alcohol. When the combination of isopropyl alcohol and ethxol chlorhexidine 

versus isopropyl alcohol and povidone-iodine were compared the colonization rates were 

2.7% and 1 3.7% respectively. Larson concluded that povidone-iodine is slightly better 

than isopropyl alcohol at reducing catheter colonization but products containing 

chlorhexidine held greater promise. 

Stand, Wajsbort and Sturmann (1993) compared the effectiveness of iodine 

tincture versus povidone-iodine as skin preparation agents used to collect 8467 blood 

cultures. Blood culture contamination rates were used as the main outcome measure of 

efktiveness. To rninirnize procedure bias a pairwise comparisons-across-phases trial 
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design was utilized. Skin disinfection using iodophor occurred in phases one and three 

and using iodine tincture in phases two and four. Ail adult patients who presented to a 

large urban hospital who required blood culture collection during the study penod were 

included. The blood culture collection procedure and culturing procedure were 

standardized. The contamination rate for blood cultures collecteci using povidone-iodine 

was 6.25% and for tincture of iodine 3.74%. This difrence was statistically sigruficant 

(P<O.0000 1). The authors suggested that tincture of iodine was therefore more effective 

than povidone-iodine when used as a skin antiseptic pnor to blood culture. 

Controversy exists in the literature regarding the effectiveness of povidone-iodine 

as a skin antiseptic. When compared to isopropyl alcohol, povidone-iodine seems to 

demonstrate superior performance in decreasing microbial flora. However povidone- 

iodine appears infenor when compared to preparations of tinchire of iodine and 

chlorhexidine. The time factor involved for the release of free iodine frorn povidone- 

iodine, which is the effective antimicrobial agent, is also cause for concem in that 

povidone-iodine is only lefi on the skin for a maximum of one minute prior to 

venepuncture. 

Isopropyl alcohol 

In the course of this investigation isopropyl alcohol is not used alone as a skin 

antiseptic but is used in combination with either chlorhexidine or tincture of iodine. A 

combination product of chlorhexidine and alcohol is currently used at the CRCS only for 

donors allergic or sensitive to iodine. Alcohols appiied to the skin are in common use-as 

antiseptics. Alcohol derives its antimicrobial effect by denaturation of proteins (Larsoq 
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1988). tsopropyl alcohol used in concentrations of 60% to 90% is rapidly bactericidal 

against gram- positive and gram-negative organisms and demonstrates good 

tuberculocidal, fungicidal and virucidal properties (Rutala 1 996). Isopropyl alcohol, 

however, is not sponcidal (Larson, 1988). Isopropyl alcohol is relatively inexpensive and 

is generally well received because of its colorlessness (Morton, 1993, p. 225). The major 

disadvantages of alcohol for &in antisepsis are its drying effects and its rapid rate of 

evaporation (Larson, 1988). Added emollients have assisted in decreashg these 

disadvantages by helping to minimize skin drying and slowing the drying time thereby 

increasing the contact time on the skin (Larson, 1988). Alcohol is said to be the most 

rapid acting of al1 the antiseptics however its effectiveness is diminished by the presence of 

organic matter (Larson, 1988). 

In a review of the literature fiom 1967 to 1993 Lanon (1994) concluded that 

isopropyl alcohol was infenor to povidone-iodine as a skin antiseptic. Results of a study 

conducted by Doebbeiing, Stanley, Sheetz, Pfaller, Houston, Amis, Li and Wenzel(1992) 

comparing the effectiveness of chlorhexidine versus isopropyl alcohol for hand washing on 

the incidence of nosocornial infections in 1894 adult K U  patients found similar results. 

This prospective multiple-crossover shidy was conducted in three intensive care units of a 

large urban hospital over an eight month period. This study was not blinded nor was 

randomization attempted. Two handwashing systems were compared in the study, one 

involving a 4% solution of chlorhexidine gluconate and the other involving a 60% 

isopropyl alcohol hand rinsing agent with the optional use of a separate nonrnedicated 

soap. Subjects in each of the two groups did not differ appreciably on selected 
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characterist ics w hen exarnined. Education regarding appropriate use of each hand 

cleansing agent was provided to ail staff. Culhiring methods were standardized. The 

incidence of nosocornial infections when using chlorhexidine as a hand washing agent was 

152 and 202 for aicohol. When hand cultures were obtained following hand washing with 

chlorhexidine or isopropyl alcohol the rate of hand carriage was higher in the isopropyl 

alcohol group for gram-negative organisms and h g i .  Alcohol demonstrated siightly 

superior performance with gram-positive organisms. These authors concluded that 

chlorhexidine was superior to isopropyl alcohol as a hand antiseptic. 

Grabe, Jacobsen and Damm (1985) in a prospective randomized midy evaluated 

the effectiveness of 70% isopropyl alcohol versus no skin disinfectant prior to intravenous 

cannulation on intraluminal contamination rates. One hundred and eighty-seven surgical 

patients were randomly assigned to one of the two study groups. The two groups were 

comparable with regard to diagnosis, type of operation, type of anesthesia, age and sex. 

The type of cannula, persons and procedures for perfonning the cannulation and the 

culturing method were standardized. The intralumind contamination rate following skin 

preparation with isopropyl aicohol was 22.6% ana 22% d e r  cannulation with no 

preceding skin disinfection. There was no significant dEerence between the two groups 

with respect to the contamination rate. The authors concluded that the use of 70% 

isopropyl alcohol as a skin antiseptic before intravenous cannulation did not prevent or 

even reduce intralurnind contamination. 

Various studies have demonstrated the superiority of isopropyl slcohol over other 

antiseptic agents for skin preparation. Larson and Bobo (1992) evaluated the effect of 
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blood on the antimicrobiai activity of 70% isopropyl alcohol, 70% ethyl alcohol and 0.5% 

chlorhexidine, detergent containing 7.5% povidone-iodine, detergent containing 4% 

chlorhexidine, a nonantimicrobial soap and no product used for hand washing. Seventy- 

two healthy adult volunteers were assigned by block randomization to one of the six 

treatment groups based on the product being tested. Subjects were tested on two 

occasions. The first test involved rubbing a rneasured amount of sterile sheep blood ont0 

the hands of each subject and then air drying. Subjects then penormed a standardized 15 

second hand cleansing using the assigned product. This procedure was repeated three 

days later except that blood was not applied. Hands were cultured using a standardized 

procedure before and after application of the test product with and without blood. 

Colony-forming units (CFU) were then counted. Baseline C N  counts were not 

sigmficantly different arnong subjects but post-treatment differences were significant 

(P<0.05). Results indicated that in the presence of blood the isopropyl alcohol and the 

ethyl alcohol resulted in significantly greater reductions in the number of colony-forming 

units when compared to the other products or no product. When no blood was present, 

isopropyi alcohol was associated with significantly greater reductions than other agents. 

The literature basicaiiy suggests that alcohol is infenor to most other products as a 

skin antiseptic except in the presence of blood. In this study alcohol is not treated alone, 

but is used in combination with chlorhexidine and tincture of iodine. It may provide a 

more rapid reduction in bacterial counts due to its fast onset of action and may initially 

help in reducing bacterid counts if proteins such as blood are present on donor arms. 



Ç hlorhexidine 

Chlorhexidine as a skin antiseptic is used for the rapid disinfection of hands, 

operative sites and injection sites. Chlorhexidine derives its antimicrobial activity by 

causing dismption of microbial ce11 membranes and precipitation of ce11 contents (Larson, 

1988). Although it has a fairly broad spectrum of activity it is known to be more effective 

against gram-positive than gram-negative organisms (Larson, 1988). It has aiso 

demonstrated Little effect against the tubercle bacillus and fùngi (Larson, 1988). 

Chlorhexidine has demonstrated good activity againa many vinises (Larson, 1988). 

Although chlorhexiche demonstrates a fairly rapid onset of action within about 15 

seconds it is not as rapid as isopropyl alcohol (Larson, 1988). However, one of the key 

properties that chlorhexidine is well known for is persistence (lanon, 1988). As a result 

of its strong affinity for the skin it rernains active for up to six hours (Block 1983; Larson, 

1988). Chiorhexidine continues to demonstrate bactericidal properties in the presence of 

organic matter such as blood (Bloclq 1983). Chlorhexidine has a relatively low skin 

absorption, irritation and sensitization rate although concems such as contact dermatitis 

and contact urticaria have been reporteci (Larso 1988; Okano, Nomur% Hala, Okada, 

Sato, Kitano, Tashiro, Yoshimoto, Hama, Aoki, 1989). Larson (1988) suggests that the 

combination of the very rapid effect of alcohol and the persistence of chlorhexidine would 

be a desirable antiseptic preparation. 

Studies comparing the effectiveness of chiorhexidine preparations as a skin 

antiseptic generaily report the superior performance of this antiseptic. Maki, Ringer and 

Alvarado (1  991) studied the efficacy of 10% povidone-iodine, 70% alcohol and 2% 
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aqueous chlorhexidine applied to 668 central venous and arterial catheter sites before 

insertion and every other day thereafter to determine the incidence of catheter-related 

infection. Adult patients admitted over a seven month period to a surgical intensive care 

unit at a large urban hospital participated in the study. At the time of insertion each 

catheter was randomly assigned to one of the three test groups. Sites were cultured 

before skin preparation and again at the time of catheter removal. Catheter cultures were 

also obtained at the time of removal. Sites were assessed and scored for inflammation at 

each dressing change. Microbiologists processing the cultures had no howledge of the 

antiseptic group that the culture originated fiom. No significant differences between the 

groups were noted when inflammation was assessed. Catheters remained in place for a 

similar mean duration in each group. Overall37 catheters (24 central venous and 13 

arterial) demonstrated colonization. Central venous catheters in the chlorhexidine group 

were significantly less likely to show local catheter-related infection on removal when 

cornpared to the povidone-iodine group or the other two groups combined. The data for 

both central venous and artenal catheters demonstrated that chlorhexidine significantly 

prevented local catheter-related infections when compared to other products. The alcohol 

and povidone-iodine provided comparable protection against infection. Chiorhexidine was 

associated wit h the lowest incidence of locai catheter-related infection and cat heter-related 

bacteremia. 

Champagne, Fusse11 and Scheifele (1 984) compared the effectiveness of a solution 

of 0.5% chlorhexidine in 70% ethanol versus a two-step procedure using 70% isopropyl 

alcohol followed by either the chlorhexidine-ethanol combination or povidone-iodine in 
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reducing bacterial growth on foreams of neonates in isolettes. Results suggested that the 

two-step application of isopropyl alcohol followed by chlorhexidine-ethanol was most 

effective at decreasing bacterial growth. 

Goldblum, Ulrich, Goldman, Reed and Avasthi ( 1 983) also found favourable 

results when comparing the effects of betadiie versus hibiclens (a chlorhexidine 

compound) on the microbial flora of hernodialysis patients. A total of 46 hemodialysis 

patients and 24 hemodialysis personnel were admitted to the study. Subjects were 

instnicted not to use any gerrnicidal agents on their skin during the study period. For the 

first 13 weeks of the study povidone-iodine was used for skin preparation pnor to the 

hemodialysis procedure. For the next 13 week test period 4% chlorhexidine in a detergent 

base was used. Skin preparation procedures were standardized. Personnel scmbbed their 

own foreams using one of these solutions. Cultures were taken using Rodac contact 

plates once a week over the vascular access site for the hemodialysis patients. 

Hemodiaiysis personnel were cultured weekly as well. In addition, three times during each 

13 week penod patients and personnel were cultured at two and four hour intervals after 

skin disinfection during the course of a procedure. Pre-disinfection cultures for both staff 

and patients were not significantly different for the two study periods. Two and four hour 

patient post-disinfection colony counts demonstrated that a sigmficantly greater reduction 

occurred with chlorhexidine use. The sarne result was found with staff for the two hour 

post-treatment cultures. Other results were not statistically significant. Chlorhexidine was 

found to be superior to Betadine in reducing bacterial counts and also had the advantage 

of a longer duration of activity which persisted throughout the hemodiaiysis procedure. 



In a hand washing study by Lilly and Lowbury ( 197 1) cornparhg 0.75% 

chlorhexidine digluconate and 3% hexachlorophane liquid, the hexachlorophane was found 

to be slightly superior in reducing resident skin flora. In this same study authors compared 

four preparations for effectiveness in disinfecting the skin of operative sites. The 

iodine/alcohol preparation and the chiorhexidine/alcoho1 preparation demonstrated equally 

good reduction in resident skui flora. Both of the antiseptic combinations were more 

effective in reducing skin fiora than cetrimide or benzalkonium chloride. 

In another hand washing study conducted by Nicolette, Boghossian and Borland 

( 1990) 12 subjects hands were artificially contaminated with Micrococcus and Serratia 

organisms. Subjects and individual hands of subjects were randornly assigned to treatment 

groups. Each subject received all treatments. Two chlorhexidine handwash detergents 

and liquid soap were compared for both a rapid and sustained effect after a single contact 

and for a cumulative persistent effect d e r  several contacts over four days. Application of 

the test organisms to the skïn, handwashing technique and culturing method were 

st andardized. Results for the single contact study indicated t hat chlorhexidine 

formulations were si@cantIy better than soap in their activity against Micrococcus but 

were not more effective than soap in rernoving contamination with Serratia. Both 

chlorhexidine preparations demonstrated signifiant skin persistence. 

Generally, chlorhexidine preparations have perfomed well in studies comparing 

the efficacy of this versus other antiseptic agents in reducing rnicrobial contamination of 

the skin. Chlorhexidine is generaily well tolerated after application and has a sustained 

duration of action. 



Tincture of Iodine 

Tincture of iodine is sirnilar to povidone-iodine in its mode and rapidity of 

antibacterial action and spectrum of activity (Larson, 1988). However, fiee iodine is 

present in this antiseptic which leads to greater degeming properties when compared to 

povidone-iodine (Block, 1983). Tincture of iodine has a much greater potential than 

povidone-iodine to cause skin irritation, allergy, pain or toxic effects in sensitive 

individuals (larson, 1988: van Ketel & van den Berg, 1990). Tincture of iodine has a 

dark reddish-brown color and has a tendency to stain skin and clothing if appropriate care 

is not taken. 

Tincture of iodine in combination with isopropyl alcohol has demonstrated 

excellent antimicrobial properties when used as a skin antiseptic. As previously discussed, 

Strand, Wajsbort and Sturm- (1993) report the superiority of 2% tincture of iodine vs 

povidone-iodine as a skin antiseptic pnor to blood culture collection. The contamination 

rate for the blood cultures collected using iodine tincture was reported to be 3.74% and 

6.25% for povidone-iodine. This difference was statistically significant. 

Goldman, Roy, Frechette, Decary, Massicotte and Delage ( 1 996) compared the 

efficacy of four different methods of blood donor phlebotomy site disinfection as measured 

by bacterial growth on contact plates. One hundred and ninety-six adult blood donors 

participated in the shidy. Results indicated that preparations with a combination of 

alcohoUtincture of iodine were significantly more effective than povidone-iodine or green 

soap/isopropyl alcohol preparations in reducing bacterial growth. Preparations with 

povidone-iodine and chorhexidine gluconate resulted in similar amounts of bacterial 
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growt h following disinfection. However, significant to this investigation was that varying 

methods for applying each antiseptic preparation were used. This rnay in fact account for 

some of the difference in bacterial growth on contact plates as one method may be more 

superior than others in mechanically removing organisms fiom the skin. 

Preparations that include tincture of iodine appear to have developed popularity in 

the literature as preparations for skin disinfection prior to invasive procedures. However 

tincture of iodine tends to be more staining to the skin and must be removed. 

Effect of Method of Application of the Antiseptic 

Studies are not consistent in their method of applying the antiseptic agent on the 

skin for cleansing purposes. Several studies suggest that this may be an important variable 

in reducïng bacterial dora of the skin. In an unpublished study by Pleasant, Mami and 

Stehling (1994) for the Blood Systems Foundations in Scottsdale Arizona, three skin 

preparation products were compared for positive skin culture rates following arrn 

preparation prior to phlebotomy in 300 blood donors. Skin preparation products included 

a sponge with 70% isopropyl alcohol followed by an applicator with 2% tincture of iodine; 

a swab with povidone-iodine followed by a swab with povidone-iodine; and a swab with 

70% isopropyl aicohol foilowed by a swab with 2% tincture of iodine. Each skin 

preparation method was used for 100 donors. The positive skin culture rate was 

significantly lower for the skin preparation product using the sponge with 70% isopropyl 

alcohol followed by the 2% tincture of iodine applicator. The main bacteria cultured were 

bacilfi and StclphyIococci. This investigation also suggests that the effectiveness of skin 

preparation regimes varies not ody with the type of antiseptic utilized but also with the 
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method used to apply the antiseptic. In this study a lower positive skin culture rate was 

evident using the aicohoütincture of iodine spongdapplicator method than the 

alco hol/tincture of iodine swab/swab met hod. 

In a study by Goldman et al. (1997) conducted at the Transfusion Centre of 

Quebec for the Canadian Red Cross Blood Services various methods of skin preparation 

were compared for effectiveness as measured by bacterial growth on contact plate 

cultures. A standard, mandated double scmb skin preparation method using a povidone- 

iodine swabstick followed by a povidone-iodine swabstick was compared to either a 70% 

isopropyl alcohol sponge followed by an ampule of 2% iodine tincture (n=126),or a 

sponge with green soap foiiowed by an isopropyl alcohol swab (n =30) or a 0.5% 

chlorhexidine gluconate/70% isopropyl alco ho1 sponge followed by a 0.5% chlorhexidine 

gluconate/70% isopropyl alcohol ampule (n=40). Results indicated that there were 

significantly more bacteriai colonies per plate after iodophor swab disinfection versus 

isopropyl aicohol spongekincture of iodine ampule disinfection. There were significantly 

more bacteriai colonies per plate after green soap/isopropyl alcohol disinfection versus 

iodophor disinfection. Bacterial growth was sirnilar for iodophor versus the chlorhexidine 

preparations. These investigators suggest that both the type of disinfectant and the 

method of application used may influence the effectiveness of the disinfection. 

Summary 

Since the discoveries of Semmelweiss and Lister major advances have been made 

in microbiology and infection control. As a result of the skin being richly inhabited with - 

both resident and transient flora heaith care personnel must carefùlly cleanse the skin prior 
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to any invasive procedure. In the realm of blood collection and transfusion both the donor 

and the recipient of the blood product mun be protected from these potentially 

opportunist pathogens. Although a false sense of secunty developed when closed blood 

collection systems were adopted, there still remains a well documented problem with the 

risk of significant patient morbidity and mortality. Many investigators have demonstrated 

that a primary reason for bacterial contamination of these products is related to inadequate 

skin disinfection of the donor venepuncture site prior to phlebotomy. Controversy 

continues to e i s t  in the literature regarding the most effective sk in  disinfection regime for 

this purpose. This investigation will compare three methods of antecubital fossa skin 

cleansing pior to phlebotomy in an effort to find possible solutions to this concem. The 

following chapter describes the research approach including the study design, the 

population and sample selected, the data collection protowl, methods of data analysis and 

the ethical considerations employed in this investigation. 



Chapter III--Methodology 

Introduction 

The major aim of this study was to investigate and compare the efficacy of three 

methods of antecubital fossa skin disinfection used for donor phiebotomy site preparation 

in volunteer blood donon. This was measured by skin surface cultures before and d e r  

arm preparation. This chapter describes the details of the study design, the population and 

sample, the sample recruitment procedure, the data collection protocol, the methods of 

data analysis and the ethical considerations for the study. 

This quantitative research investigation utilized a repeated measures quasi- 

experimental design to investigate the proposed questions. A deliberate effort has been 

made to utiiize similar methods and techniques as reported by Goldman et al. (1 997) in 

their study entitled 'Evaluation of Donor Skin Disinfection Methods' carried out at the 

Canadian Red Cross Transfusion Centre of Quebec in Montreal. The combined results of  

these investigations will provide further evidence for consideration by the Canadian Red 

Cross when examining the issue of effective methods of skin disinfection pnor to blood 

culture. 

Similarities between the two studies exist in three of the skin preparation regimens 

being examined, narnely, povidone-iodindpovidone-iodine, ch10 rhexidine- 

alcohoVchlorhexidine-alcohol and isopropyl alcohoVtincture of iodine and their application 

devices. Similaiities also exist in the culturing method, using Rodac contact plates and the 

method of analysing the contact plate bacterial growth. Differences between the studies 
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exist in sarnple size and the use of povidone-iodine in the Quebec study for eves, donor 

(control). In the Quebec study the concentration of chlorhexidine that was used as a skin 

preparation agent was 0.5%. In this study the chiorhexidine concentration in the 

preparation was 2%. The Canadian Red Cross discontinued the use of 0.5% chlorhexidine 

as the distributor of this product reported superior bacterial reductions with the higher 

concentration. This study also utilized different agar ingredients to investigate growth of 

bacterial colonies. In addition this sîudy did not attempt to assess the efficacy of 30 

second versus 60 second scrubs as the 60 second scrub was found to be too irritating to 

donors amis. This study also did not attempt to examine and compare the sensitivity of 

culture plates versus a swab system as effective culturing methods but instead utilized the 

results of their comparison in selecting the best method. 

Study Design 

This study explored the efficacy of three methods of antecubital fossa skin 

disinfection used for donor phiebotomy site preparation in volunteer blood donors. Both 

before and following preparation of the venepuncture site, skin cultures were obtained by 

placing sterile contact plates on the antecubital fossa of these donors. Within two hours of 

collection culture plates were incubated at 35 to 36 degrees Celsius and bacterial colony 

wunts were obtained at 24 and 48 hours. The major independent variable of interest in 

the study is the method of skin preparation utilized as this is the variable that will be 

manipulated during the investigation (Shelley, 1984). The dependent variable, or the 

effect that is presumed to be oaused by manipulation of the independent variable, is the 

bacterial growth on contact culture plates (Polit & Hungler, 199 1). 
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This study is classifieci as quasi-experimental in that like true experimental designs 

the independent variable, skin preparation method, was manipulated (Polit & Hungler, 

199 1). However this study lacks both randomization and a control group which are 

characteristics of true experiments (Polit & Hungler, 199 1). Randomization is difficult to 

achieve in a natural setting such as the blood donor clinic because attendance for the 

purpose of blood donation is ofien a result of a pre-telephone conversation made by blood 

donor recruitment personnel to encourage donation. This cal1 is only made to individuals 

who have a recorded history of donation but who have not done so for at least 56 days. 

To control for potential procedurai error only one skin preparation regimen was 

made available for study at any one time. Donors who provided consent to participate had 

skin preparation performed with the method selected during that tirne fraine. However 

randomization for selection of the method to be used at any particular time was done. 

One skin preparation method was used for a total of approximately forty subjects and then 

the next method was instituted. 

A repeated measure design was utilized in that pre-disinfection and post- 

disinfection cultures were measured and wmpared within each group as well as across the 

three different groups acwrding to skin preparation regimen Within group comparisons 

and across group comparisons for both pre-disinfection and post-disinf'on cultures 

were made. Lack of a control group was based on the additional expense required for 

testing additional subjects and the lack of available fùnding for the project. 

Population and Sample 

The population for the study included ail individuals in Winnipeg, Manitoba and 
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surrounding area who were eligible and who elected to donate a unit of whole blood 

during the time h e  of the data collection. Data were collected on July 29 and 30, 1997. 

Eligibility to donate whole blood and therefore the inclusion criteria for the sample was 

based on the following factors: 

1. ability to provide informed consent; 

2. age range of 1 7 to 7 1 years; 

3. a time interval of 56 days since last whole blood donation; 

4. a generally good state of present and past health as deterrnined by a health 

inteMew/screening procedure performed by a Registered Nurse with standards defined by 

the Donor Section Criteria Manual of the Canadian Red Cross Blood Services (Appendix 

A); 

5. absence of stated Westyle factors that predispose to the transmission of infectious 

organisms through blood transfusion as defined by the Donor Selection Criteria Manuai of 

the Canadian Red Cross Blood Services; 

6. a minimum hematocrit of 38%; 

7. intent to donate a unit of whole blood; 

8. attendance at the Winnipeg Centre clinic only. 

Individuals who presented to the Red Cross Blood SeMces Donor Clinic located 

at 226 Osborne Street North, during the penod the investigation was conducted and who 

met al1 sarnple inclusion critena were invited to participate. Subjects sensitive or allergic 

to the skin preparation regimen being used at the time were omitted from the study. A 

total of 124 blood donors participated in the investigation. Subjects were divided into 
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three groups based on skin preparation regimen with 42 in the povidone-iodine group, 42 

in the chlorhexidine group and 40 in the tincture of iodine group. 

Nonprobability sampling using a convenience sample, which were subjects who 

presented for blood donation, was used for the investigation. Main population variables 

that would influence differences in the dependent variable included age, sex and nurnber of 

previous donations. This data were collected for each subject and cornparisons were made 

across groups. 

To determine sample size, assistance was obtained fiom a Statistical Consultant 

affüiated with the Manitoba Nursing Research Institute. A power analysis was performed 

for the purpose of obtauiing the largest sample size possible within the funding constraints. 

The level of significance was set at -05. The medium effect size, which is concemed with 

the strength of the relationship between research variables was 0.3 (Polit & Hungler, 

1991). For a power of 80% a sarnple size of 36 subjects per group was determined. For a 

power of go%, 48 subjects per group were required. A decision to include approxirnately 

40 subjects per group with a total sample size of approlamately 120 @i) therefore 

provided a power of between 80% to 90%. 

Sample Recruitment Procedure 

Blood donors who presented for purposes of blood donation during the data 

collection time h e  were invited to participate in the shidy by Registered Nurses 

following completion of the health interview and after determinhg eligibility to donate 

based on sample inclusion criteria. Participants were introduced to the general nature of 

the study and provided with both an information sheet and a consent form describing the 
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details of the investigation (Appendix B). Potential participants were given an opportunity 

to se& cla,rïfication and ask questions during this time. Consent for participation was then 

obtained by having the participant sign and date the consent fom and the Registered 

Nurse performing the health i n t e ~ e w  witness the consent. Consent to participate was 

again verbally confirmed by the nurse performing the phlebotomy pnor to beginning the 

skin cleansing procedure. 

Data Collection Protocol 

One of three skin preparation regirnens was u t h d  during separate data collection 

periods. Donors underwent the usual skin preparation and phiebotomy required to collea 

a unit of blood. During the time the blood was being collected skin preparation was 

completed by Registered Nurses on the arm not being used for phlebotomy. Skin 

preparation, for this investigation, occurred on the arm not being used for phlebotomy due 

to the strict no-touch technique required as well as the skin preparation solution required 

at present for use as regulated by industq standards. One of the following three skin 

disinfection methods was used on each subject: 

1. A commercialiy prepared swab scmbstick saturated with povidone-iodine (0.7 5% 

titratable iodine) followed by a swab saturated with povidone-iodine (1% titratable iodine) 

(Appendix C) 

2. A commercially prepared sponge with 2% chlorhexidine gluconate and 70% isopropyl 

alcohol followed by an applicator with 2% chlorhexidine gluconate and 70% isopropyi 

alcohol (Appendix D) 

3. A commercially prepared sponge with 70% isopropyl alcohol followed by an applicator 
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with 2% iodine tincture (Appendix E). 

Just prior to skin preparation a culture contact plate was applied to the antecubital fossa, 

for approximately three seconds, on the arm being used for the study. 

Skin preparation on ail subjects was performed by Registered Nurses who had 

been trained and annually certified by a Canadian Red Cross Clinical Instmctor in the 

double scmb, no touch technique procedure used for skin preparation prior to phlebotomy 

for the collection of transtùsable or fractionated products. Nurses were provided with an 

information sheet detailing the nature of the study, a review of the procedure for collection 

of the cultures and an opportunity to ask questions related to the methodology. 

The two step skin preparation regime included: 

1. Initially scrubbing the antecubital fossa approximately four centimeters (cm) in al1 

directions tiom the potential intended site of venepuncture (an area 7.5 cm in diameter) 

for a minimum of 30 seconds using one of the identified products. This included either the 

povidone-iodine scmb swabstick, the sponge with 2% chiorhexidine gluconate/ 70% 

isopropyl alcohol or the sponge with 70% isopropyl alcohol. This scmb was timed for 30 

seconds using a caiibrated timing device. 

2. Starting at the potential intended site ofvenepuncture and rnoving outward in a 

concentnc spiral, for an area approximately 7.5 cm in diameter, the second product was 

applied, wrresponding to the above solutions. This included either a swab with 

povidone-iodine ( 1 % titratable iodine), an applicator with 2% chlorhexidine 

gluconate/70% isopropyl alcohol or an applicator with 2% tincture of iodine. This 

solution was then ailowed to sit on the skin for a minimum of 30 seconds. Again timing 
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for 30 seconds was accomplished using a calibrated timing device (Canadian Red Cross, 

Blood Services, Standard Operating Procedure: Venepuncture; Nursing 180, Directive 

D94-038 Preparation of the Venepuncture Site (Double Scmb Procedure)). 

Immediately following the skin cleansing procedure a second culture contact plate was 

applied to this ara for three seconds. 

For purposes of i d e n m g  the source of the culture contact plates A B 0  labels 

were applied. AB0 labels are a f i e d  to each unit of blood wllected and are unique 

identifjang numbers used for blood traceability. Additionally each plate was coded with a 

number 1 or 2 indicating preprocedure culture versus postprocedure culture respectively. 

Culture plates were also coded with the ietters A, B, or C indicating the povidone-iodine, 

chlorhexidine or tincture of iodine group respectively. Within two hours of culturing, al1 

contact plates were delivered to the Quality Control Department of the Winnipeg Centre 

Blood Services for incubation at 35 to 36 degrees Celsius. Observation and rewrding of 

microbial growth occurred at 24 and 48 hours respectively by the main investigator and by 

trained staEof the Quality Control Department. Records for recording of the data were 

supplied by the investigator (Appendix F). The Quality Control Department staff 

perforrning the observations and recording were not aware of what skin preparation 

regimen was being tested at the tirne. 

The culture contact plates contained a DIE neutraling agar prepared by and 

obtained fkom PML Microbiologicds in Mississauga, Ontario. These plates were 65 mm 

diameter Rodac contact plates prepared using the ingredients as specified in A-ppendix G. 

A certificate of quality for the D E  Neutralizing agar was obtained from the 
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supplier (Appendix G). Sheikh (1 98 1), reports that neutralization is an important 

property of culture media when evaluating the bactericidal properties of antiseptics to 

elirninate the possibility of residual antiseptic action carry over into the recovery media. 

Sheikh (1  98 1 ), tested and validated a similar identified neutralizing system for its 

neutralizing capacity for three antiseptics namely, Hibiclens (4% chlorhexidine gluconate), 

Betadine (7.5% povidone-iodine) and pHisohex (3% hexachlorophene). This system was 

also tested for its lack of inherent bactericidal action against StaphyIococ~s uureus and 

various gram-negative bacteria. This neutralizing system was found to be 100% effective 

in neutralizing al1 bacteriostatic carry-over and lacked bactencidal properties against ail 

organisms tested. 

The use of contact plates is a simple, effective and fast method for obtaining skin 

cultures. The agar surface of the plate is momentarily pressed on the skin, removed and 

incubated with bacterial colony counts taken directly from the plates (Ulrich, 1964; 

W~lliams, Gibson, Aitchison, Lever & Mackie, 1990). However, it must be bom in mind 

that the contact plate samples only the most superficial layers of the skin and does not 

sample any layers below the skin surface which are also known to harbour microflora 

(Brown, Wenzel, Hendley, 1989; Williams et al., 1990). 

Viable counts of organisms may be reponed as numbers of colony-forming units 

(ch) (Collens, Lyne & Grange, 1995). A viable count is based on the premise that a 

visible colony develops on the culture medium fiom each viable unit which may be one 

organism or a group of many (Collins et al., 1995). Bacterial colony counts were 

measured and recorded by the main investigator and the Quality Assurance staff of the 
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Canadian Red Cross. Colony-fonning units were recorded for the pre-skin preparation at 

24 and 48 hours. Poe-preparation counts were also reported at 24 and 48 hours to allow 

sufficient time for even small amounts of bacterial growth. The presence of greater than 

100 colony-forming units on culture plates was reported as Too Numerous To Count 

(TNTC) rather than the actual number. Difficulty was encountered in accurately wunting 

individual colonies when greater than 100 colonies were present on any plate. 

Demographic data collected for subjects participating in the study ùicluded age, 

gender and number of donations. This information was collected by the principle 

investigator f?om the registration information of donors who consented to participate. 

Review of the literature revealed that there are some slight differences in normal microbial 

skin flora as a result of age and sex. In addition repeated venepuncture in the antecubital 

fossa of donors who have multiple donations can cause scarring and dimpling of the skin 

making adequate skh  disinfection more difficult. Therefore the variables of age, sex and 

number of donations were important factors that needed to be considered in determining if 

there were any signifiant differences in the study sarnple characteristics that might have 

afkted the results. 

Data Analysis 

Demographic data were anaiyzed using descriptive statistics to allow comparisons 

for the tluee groups on the variables of age, sex and number of donations. Analysis of 

Variance (ANOVA) was used to test for differences in predisinfection colony counts 

across the t h  groups. The pnrnary outcome measures of comparisons of groups for 

predisinfection and postdisinfection bacterial counts following application of each of the 
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three skin cleansing procedures were determined using repeated measures analysis of 

variance . Nul1 hypotheses were as follows: 

1. No differences were evident on pre-procedure bacterid colony counts for each of the 

three groups prior to the skin preparation regimen. 

2. No differences were evident on pre-procedure versus pst-procedure bactenal colony 

counts when comparing the use of povidone-iodindpovidone iodine, chlorhexidine- 

alcohoVchlorhexidine-aicohol or alcohoVtincture of iodine for the skin preparation 

regmen. 

3. No differences were evident on post-procedure bacterial colony counts when 

comparing treatment groups using povidone-iodindpovidone-iodine, chlorhexidine- 

alcohoI/chlorhexidine-alcohol or aicohoUtincture of iodine. 

Statistical software utilized to assist in the analysis of data was Statistical Package 

for the Social Sciences (SPSS) available through the Manitoba Nursing Research Institute 

(SPSS Inc., 1997). Statistical advice and guidance was obtained through the use of a 

Statistical Consultant again fiom the Manitoba Nuning Research Institute. 

Analysis of Variance (ANOVA) is a parametric procedure used to test the 

significance of differences between group means (Polit & Hungler, 199 1). Using repeated 

measures ANOVA the means of three or more groups can be compared (Polit 62 Hungler, 

1991). The statistic computed using ANOVA is the F-ratio statistic which contrasts the 

variation between treatment groups and the variation within treatment groups (Polit & 

Hungier, 199 1). Polit and Hungler (1 99 1) state that "if the differences between groups 

receiving different treatments is large relative to fluctuations within groups, then it is 
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possible to establish the probability that the treatment is relateci to, o r  resulted in, the 

group differences" (p. 443). 

Et hical Considerations 

Prior to conducting this investigation this study was approved by the Ethical 

Review cornmittee of the Faculty of  Nursing, University of Manitoba (Appendix H). In 

addition, consent to conduct the study at the Canadian Red Cross Blood SeMces, 

Winnipeg Centre was requested and granted by the Centre Director (Appendk 1). 

Inforneci consent was obtained from ail study participants by having them read, 

sign and date a prepared consent form detailing the nature o f  the investigation (Appendix 

B). Additional written information that detailed the nature o f  the study was provided 

dong with the consent to each potential participant. Both the consent and the information 

sheet emphasized the voluntary nature of participation, the &dom to withdraw at any 

time dunng the course of the investigation without penaity and the minimal potential risks 

or benefits to study participants. Participants were provided the opportunity to ask 

questions regarding the investigation to the Registered Nurses obtaining the consent in a 

private screening room. Registered Nurses signed as witnesses to the informed consent. 

Registered Nurses performing the scrub procedures again verified consent verbally prior 

to initiating the additional skin disinfection protocol. Participants were invited to obtain a 

summary of the research results. 

A written information sheet detailing the nature of the investigation and stating the 

voluntary nature of participation was distributed to dl staff working in the C h i c  

Operations Department at the Canadian Red Cross Blood SeMces on the days of the 
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investigation ( Appendix J). Opportunity was provided to ask questions of the principle 

investigator. The voluntary nature of participation in the study without risk or benefit was 

emphasized. Nurses were given control over temporarily discontinuing data collection 

during busy clinic penods. 

Confidentiality of subjects was protected using A B 0  label numbers only. AB0 

labels were applied to each culture plate and consent form. The AB0 label was used to 

trace the demographic information of each study participant. Access to donor information 

through the use of AB0 labels is restncted to CRCS employees who, at the time of 

employrnent, sign strict confidentiality agreements. 

Access to raw uncoded data was restncted to the principle investigator. Data for 

statistical analysis and discussion had been previously coded using A B 0  label number. 

Data and consents will be stored for seven years in a separate locked cabinet and then 

destroyed. 

Summary 

This quantitative, quasi-experimental investigation was designed to assess and 

compare the efficacy of three methods of antecubital fossa skin disinfection prior to 

phlebotomy in volunteer blood donors. This investigation was modelled after a similar 

investigation conducted by Goldman et al. (1997) at the Transfusion Centre of Quebec in 

Montreal. The similarities and differences between the two studies were highlighted. 

Details of the population, sample size, inclusion criteria, study design, data collection 

protocol and data anaiysis have been provided. Factors considered in the ethical 

protection of human subjects have also been presented. The following chapter provides 



details of the results of the investigation. 



Chapter IV--Results of the Investigation 

Introduction 

This chapter provides a discussion of the findings of the investigation. The study 

sample characteristics are described in relation to the variables of age, gender and number 

of previous blood donations. Differences between the three treatment groups in relation 

to these three variables are highlighted. A cornpaison of three treatment methods on the 

outcome masure of colony counts ushg repeated measures anaiysis of variance is 

described. 

Data for this study were obtained over a two day penod on Iuly 29 and 30, 1997. 

Data for the investigation were analysed using SPSS, a statiaical software package (SPSS 

Inc., 1997). Statistical consultation was obtained through the Manitoba Nursing Research 

Institute. 

Sample Characteristics 

A total of 124 subjects were included in the results of the study. One hundred and 

twenty-nine people initiaiiy participated in the investigation. Two of the above individuals 

were excluded fiom the study due to inadvertent contamination of the agar plates while 

measuring colony counts. Three other subjects were excluded from the results because 

carefùl examination of the raw data revealed that the observations fiorn these three 

participants were recorded on the incorrect group observation record. To avoid possible 

errors in the data these subjects were excluded. 

Subjects were divided into groups based on the antiseptic skin preparation being 



tested. Group A, the povidone-iodine/povidone-iodine subject s had a total of 42 

participants. Group B, the cNorhexidine/chIorhexidine subjects had a total of 42 

participants. Group C, the alcohoUtincture of iodine subjects had a total of 40 

pariicipants. 

Subjects ranged in age fiom 17 to 69 years with a mean age of42.5 years (Table 

1). Participants were required to be a minimum of 17 years old and a maximum of 7 1 

years old to be a blood donor and therefore participate in the shidy. The mean age of 

subjects in Group 4 B and C was 43.0,42.26 and 42.18 years of age respectively. 

Analysis of variance to compare treatment groups on the variable of age indicated that 

there was no signifiant difFerence ( F4.047; ~ 4 . 9 5 4 )  for the groups. An alpha level of 

0.05 was used for ail statistical tests. 

Seventy-nine (63.7%) of the total number of subjects were men. Forty-five 

(36.3%) of the subjects were women. In group A were 22 men and 20 women, group B 

28 and 14, and in group C 29 and 1 1 respectively (Table 1 ). A Pearson Chi-Square test 

indicated that there was no statisticaiiy sigrilficant differences when comparing the groups 

(chi square= 3 -827; p4 .148 )  on the variable of gender. 

The number of previous donations for subjects ranged fiorn O to 169. The mean 

number of previous donations made by the subjects was 38.27. The average number of 

previous donations made by subjects in Group 4 B and C were 3 5 5 , 4 4 6  and 34.4 

respectively (Table 1). Analysis of variance to compare treatment groups with respect to 

number of previous donations indicated that there was no signifiant difference (F=1.025; 

pq.362) between the groups. Aithough the variable of number of previous donations is 
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not normaily distributed the Central Limit Theorem indicates that for sample sizes over 10 

to 20 the norrndity assumption is unnecessary as ANOVA is robust in regard to 

assumptions about distributions ( Norman & Streiner, 1 994). 

Statistical anaiysis suggeas that groups are relatively similar with respect to age, 

gender and number of previous donations of subjects. Results of treatrnent effects should 

therefore not be attributed to any major differences in these variables. 

Tabte 1 

Demographic Data 

Group A 

(n42) 

Variable Total 
Group 

(N=l24) 

Category 

1 Minimum 

1 Maximum 

Gender No. of 1 la ies  

No. of 
Females 

Number of 1 Mean 
P revious 
Donations 

1 Maximum 

Pre-disinfection and Post-disinfection Bacterial Colony Descriptive Data 

Group A consisted of 42 subjects who had skin disinfection performed 

using povidone-iodindpovidone-iodine. Pre-dissection colony counts at 24 and 48 

hours ranged from O to Too Numerous to Count (TNTC) colony-forming units (ch). 
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Colony wunts 100 or greater were extremely difficult to accurately count so al1 cases of 

colony counts 100 or greater were assigned the maximum value of 100 for statistical 

analysis purposes. The mean colony count at pre-disinfection 2 4  and 48 houn were 34.86 

ch and 45.38 c h  respectively. Post-disinfection colony counts at 24 and 48 hours ranged 

from 0 to 12 cfù and O to 100 cfù. Mean colony counts for these sarne time intervals were 

1 .19 cfu and 4.1 0 c h  respectively (Table 2). 

Group B consisted of 42 subjects who had skin disinfection perforrned ushg 

chlorhexidine-dcohoYchlorhexidi~~e-alcoho Pre-disinfection colony counts at 24 and 48 

hours ranged from O to TNTC cfù. Mean colony counts for these groups for these time 

periods were 28.71 cfb and 39.40 cfù respectively. Post-disinfection colony counts for 24 

and 48 hours ranged fiom O to 7 ch with mean colony counts for these time periods of 

0.71 c h  and 0.95 ctù (Table 2). 

Group C consisted of 40 subjects who had skin disinfection performed using 

alcohoihincture of iodine. Pre-disinfection colony counts at 24 and 48 hours ranged frorn 

O to TNTC cfu. Mean colony counts for these groups were 27.05 c h  and 4 1.48 c h  

respectively. Post-disinfection colony counts at 24 and 48 hours ranged ftom O to 100 

ch.  It was interesting to note that ai i  post-disinfection colony counts from subjects in 

group C ranged from O to 7 with the exception of one subject who had post-disinfection 

colony counts of 28 and 100 cfù at 24 and 48 hours. This subject also had high pre- 

disinfection colony counts of TNTC at both time measurement intervals. Mean post- 

disinfection colony counts for 24 and 48 hours were 1.18 cfu and 3.23 cfu (Table 2). 

Table 3 presents information regarding the frequency of bacterial colonies per plate. 



Table 2 

Group Data for Mean Bacterial Colony Counts 

Group A Grou? B Crouo C Total 

Pre 24 Hour cfu 34.86 28.71 27.05 30.26 

Pre 48 Hour cfu 45.38 39.40 41 -48 42.1 O 

Post 24 Hour cfu 1.19 0.71 1.18 1 .O2 

Post 48 hour cfu 4.10 0.95 3.23 2.75 

Table 3 

Postdisinfeetion Frequency of Bacterial Colonies per Plate by Group - M - 
mU!ES - 24 48 - 24 48 - 24 48 

Colony Counts 

O 21 16 29 24 26 21 

1-10 20 24 13 18 13 2 8 

11-20 1 1 O O O O 

over 20 O 1 O O 1 1 



Treatment Effect Results 

Nul1 hypothesis # 1 stated that no differences were evident on pre-procedure 

bacterial colony counts for each of the three groups pnor to the skin preparation regimen. 

To test this hypothesis, one-way ANOVA testing was utilized. No statistically significant 

differences were found when comparing groups for the pre-procedure 24 hour (F=0.60 1; 

p=0.550) and 48 hour counts (F4.260; p=O.77 1) (Table 4). Therefore groups were 

comparable in pre-procedure counts and the first nuii hypothesis was accepted. These 

results were confirmed using General Linea. Model Repeated Measures Analysis of 

Variance when ex&g groups at 24 and 48 hour predisinféction intervals (F=0.603; 

~ 0 . 5 4 9  for 24 hour comparisons) (F=0.471; p=0.626 for 48 hour comparisons) (Table 

5)- 

Nul1 hypothesis #2 stated that no differences were evident on pre-procedure versus 

post-procedure bacterial colony counts when comparing the use of povidone- 

iodindpovidone-iodine, chiorhexidine-alcoho ychlorhexidine-alco h o  and alco ho Vt incture 

of iodine skin preparation regimens. Using General Linear Model repeated measures 

ANOVq comparisons were made of the 24 hour pre-disinfection versus post-disinfection 

and 48 hour pre-disinfection versus postdisinfection counts for groups. Results indicated 

that there was a statisitically significant difference when comparing the 24 hour pre- 

disinfection versus post-disinfection and 48 hour pre-disinfection versus post-disinfection 

colony counts for the groups ( P 9 3  -739; p<0.00 1, for 24 hours) (F= 133.873; p<0.00 1, for 

48 hours) (Table 6). Therefore the second nuil hypothesis was rejected. Al1 antiseptics 

demonstrated that they were effective in decreasing bacterial colony counts. Based on 



Table 4 

ANOVA-Preprocedure Counts 

2s df Mean Square - F % 

Pre cfu 24 hour 1400.13 2 700.06 0.601 0.550 

Pre cfu 48 hour 772.840 2 386.42 0.260 0.771 

- . . - - - - 

Table 5 

Repeated Measures ANOVA-Preprocedure Counts 

SS df Mean Square F Sig. 

Pre cfu 24 hour 73 5 -978 2 367.989 0.603 0.549 

Pre cfu 48 hour 873 -785 2 436.892 0.471 0.626 

Table 6 

Repeated Measures ANOVA-Test of Effectiveness of Antiseptics 

Source S s  - df Mean Saua re - F 

Pre and Post 24 hour 52765 -3 8 1 52765 -3 8 93.739 0.000 

Pre and f ost 48 hour 95850.82 1 95850.82 133.873 0.000 
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these results it is apparent that bacteria on the skin are reduced in number by application 

of an antiseptic agent. 

Nul1 hypothesis #3 stated that no differences were evident on post-procedure 

bacterial colony counts when comparing treatment groups using povidone- 

iodindpovidone-iodine, chlorhexidine-alcohoUchlorhexidine-alcoho and aIcohoVtincture 

of iodine. The General Linear Mode1 repeated measures Analysis of Variance was again 

used to test this. No statistically significant difference was found when andysing this 

treatment effect (F= 0.595; ~ 4 . 5 5 3 ,  for 24 hours) (F4.084; p4.920,  for 48 hours) 

(Table 7). The third null hypothesis was therefore accepted. Each of the antiseptic 

preparations demonstated similar effectiveness in their ability to reduce bacterid 

contamination of the skin. 

Table 7 

Repeated Measures ANOVA-Test of Cornparison of Effectiveness of Antiseptics 

SOurCe Si éf Mean Square - F 

24 Hour Time* 670.255 2 335.127 0.595 0.553 
Group 

48 Hour Tirne* 1 19.806 2 59.903 
Group 

In conclusion, results indicated that there were statistically significant difierences 

in pre-disinfection versus post-disinfection colony counts for al1 treatment groups. 

Furthemore, each of the antiseptic preparations demonstrated sirnilar effectiveness in their 



ability to reduce bacterial contamination of the arm. 

Summary 

In conclusion, the three antiseptic skin cleansing preparations were comparable in 

their ability to reduce bacterial contamination of the skin pnor to phlebotomy. Pnor to an 

invasive procedure these three antiseptic preparations demonstrated eeectiveness in 

decreasing bacteriai contamination of the am. Subjects in the three groups were 

comparable for the variables of age, gender and number of previous donations which the 

literature indicated may have some effect on microbial flora. The sirnilarity in the three 

groups for these variables mles out the possibility that any treatment effects were related 

to differences in sample characteristics. The pre-disinfection 24 and pre-disinfection 48 

hour bacterial colony counts also did not show any signifiant differences between groups. 

This also suggests that treatment effects were not infiuenced by prior differences in the 

study sample characteristics. 

The foUowing chapter discusses the results of this investigation in cornparison to 

results from similar studies. The Limitations of the study are explored. Implications this 

investigation has for current and future nursing practice are highlighted. Suggestions for 

future research in this area are provided. 



C hapter V--Discussion 

This chapter prwides a discussion of the resubs of the investigation in relation to 

the main purpose for the research. A cornparison is presented of the findings of this study 

with other salient research in the area. The limitations of the study are outlined. 

Implications for nursing practice and suggestions for further research in th, P area are 

highlighted. 

Discussion of  Treatrnent Effects 

The major aim of this study was to investigate and compare the efficacy of three 

methods of antecubital fossa skin disinfection used for donor phiebotomy site preparation 

in volunteer blood donors. Two major research questions were investigated. The first 

question investigated the effectiveness of each antiseptic preparation in reducing bacterial 

growth following disinfection. Significant differences were found on colony counts within 

subjects. The greatest difference in mean bacterial colony counts occurred between the 

pre- and post-disinfection stages. Al1 antiseptic products were therefore effective in 

decreasing bacterial contamination of the arm prier to venepuncture. 

The second research question compared the effectiveness of the three antiseptic 

preparations. The results of this investigation suggested that there were no significant 

differences in the effectiveness of these three products when using reduction in surface 

bacterial colony counts as the primary outcome measure. Al1 three antiseptic preparations 

effectively reduced the number of bacteria present on the skin following disinfection and 

should therefore assist in preventing the contamination of blood products dunng 



collection. 

Of interest, however, is the method by which the antiseptic agents were appiied to 

the skin. This purpose for this study was to investigate the effects of antiseptic 

preparations that were currently being used by the CRCS for skin prepanition and one 

new product. Therefore, control over the method of application of the antiseptic was not 

possible. The chiorhexidine/alcohol combination and the alcohoVtincture of iodine 

combination were applied using exactly the sarne devices, namely a sponge followed by an 

applicator. The povidone-iodindpovidone-iodine combination was applied using 

swabsticks. It is difficult, based on these results, to determine if mode of application of 

the antiseptic ùinuenced the results or if'just the antiseptic product itself was the 

signiticant factor in bacterial reduction. 

The methodology in this investigation was similar to that ernployed by Goldman et 

al. (1997). Goldman and associates found that the isopropyl alcohoi/tinchire of iodine 

demonstrated significantly greater reductions in bacterial growth than either the 

chlorhexidine/aicohol or the povidone-iodine combinations. However there were no 

signifiant dif5erences in bacterial growth d e r  disinfection between the povidone-iodine 

and the chlorhexidine/alcohol groups. This latter result is consistent with the findings of 

this investigation. Both studies utibed the same methods for application of the test 

antiseptic preparations so this would not account for any differences in results. Goldman 

and colleagues used a 0.5% concentration of chlorhexidine while this investigation used a 

2% concentration as the supplier of this product reported greater bactericida1 effects with 

the higher concentration. The comparable effectiveness of tincture of iodine and 
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alcohoVchlorhexidine in the current study may be related to the higher concentration of 

the chlorhexidine employed. Differences in the results of these two studies may also be 

related to the differences in the culture media employed. Initially, for the purposes of this 

investigation, the same agar used by Goldman and associates was to be used. However, 

once prepared and during quality control of the agar preparation, PML Laboratories 

reported that this particular agar was inhibiting the growth of salient skin microorganisrns. 

A decision was then made to use an agar preparation that had an established record for 

growth of skin microorganisms for the purposes of this investigation. This may account 

for the differences in the results reported by the two studies. 

Goldman et al. ( 1997) did not investigate the samples to determine if treatment 

groups were similar with respect to age, gender and number of previous donations. These 

three factors are known to play a role in bacterial colonization of the skin. Treatment 

groups in this investigation were sirnilar with respect to these three variables. This factor 

may also account for dxering results in the studies. 

Other research in this area present differing views on the comparable effectiveness 

of these products. Strand et al. (1993) found that tincture of iodine was more effective 

than povidone-iodine when used as a skin antiseptic pnor to blood culture collection. The 

main outcome masure for this investigation was blood culture contamination rates rather 

than skin surface bacterial colony counts. To be comparable this investigation would have 

had to examine blood product contamination rates, which is difficult to monitor given the 

nature of the current standard approved collection packs and rapid release of blood 

products f-rom blood banks. Shahar, Wohi-Gottesman and Shenkman (1990) suggest that 
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blood culture contamination rates may not be related to the venepuncture site preparation 

but may be more related to later stages of laboratory handling and processing. 

Pleasant et al. (1994) alço report the superionty of the alwhoVtincture of iodine 

when applied ushg the sponge/applicator combination over both povidone-iodine applied 

using swabs and alcohoVtincture of iodine using swabs. Bacterial skin cultures before and 

after disinfection were used as the prirnary outcorne measure. The result of greater 

effectiveness using the alcohoVtincture of iodine combination may in fact be more related 

to the method by which the antiseptic was applied than the actual antiseptic properties. It 

is difficult to evaluate the rnethodotogy employed in this study as the investigation was not 

published. 

Maki et al. (1 99 1 ), based on the results of their study, advocate the use of 

chlorhexidine preparations over povidone-iodine preparations for skin disinfection before 

insertion of an intravascular device and for postinsertion care. These investigators suggest 

that the effectiveness of the chlorhexidine in preventing catheter-related infections is 

probably related to the suaainecl duration of action of this antiseptic. Thus chlorhexidine 

may be especially appropriate for situations that require long-term placement of 

intravascular devices. 

Lily and Lowbury (197 1) found that povidone-iodine and alcoholic chlorhexidine 

were equally as effective in disinfecting the skin of hands. These results were similar to 

the findings of this investigation but employed a method that obtained bacterial cultures 

ffom standard handwashings taken imrnediately before and after the application of the 

disinfectant. 
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Controversy continues to exist in the literature regarding effectiveness of antiseptic 

agents. Studies vary in their method of application of the test antiseptic, culturing medium 

and technique employed, and primary outcome measure of antiseptic effectiveness. 

Differences in the results of this study in cornparison to other studies rnay be attributed to 

these variables. 

Limitations of the Study 

This study employed a different mechanism for application of one of the test 

antiseptic preparations. It is therefore difficult eom the results to determine if the 

application device had any effect on the efficacy of the antiseptic product. No conclusions 

can therefore be drawn from this research regarding whether the antiseptic preparation or 

the application device idluencd bacterial colonization rates. Any inferences made from 

these results must take this factor into consideration, 

Al1 nurses employed at the CRCS and certified in the double scmb no-touch 

technique, who wanted to participate in the study, perfonned the arm cleansing and 

culturing of donor arms. It is reasonable to assume that al1 nurses would therefore be 

performing the a m  cleansing according to standard protocol. However, slight variation in 

technique by individual nurses rnay have had implications for the results. 

The sample size for the investigation was 124 subjects with approximately 40 

subjects per treatrnent group. A larger sample size might have demonstrated differences in 

treatment effects and results similar to other research in the area. However, there is no 

reason to believe that this sample is not representative of the blood donor population in 

general as subjects age, gender and number of previous donations wvered the spectrum of 
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what would normally be expected in blood donors. Lack of available finding for the 

research project required that a conservative sarnple size be utilized. 

Implications for Nursing Practice 

Nurses performing skin cleansing pnor to an invasive procedure have a 

responsibility to ensure that effective methods for bacterial reduction of the skin are 

employed. The three antiseptic products tested in this investigation were effective in 

decreasing the bacterial contamination of the arm pnor to phlebotomy. This continues to 

be an important nursing measure for protection of the donor or patient from the harmfùl 

eRects of potential O ppominist pathogens. 

Based on the results of this study, al1 three test antiseptic preparations were equally 

effective in decreasing bacterial colonization. Focus for the selection of an antiseptic 

product for use pnor to an invasive procedure couid now be related to such factors as the 

acceptability of these products to donordpatients, the ease of application of the product, 

the preference of the nurse for mode of application, and the cost. These factors take on 

significance in a setting, such as a blood donor clinic, where customer service is 

paramount. Many problems arise with the use of products that are iodine based due to the 

staining qualities of this antiseptic. It is not uncornmon to have this antiseptic preparation 

splatter on donor's clothing resulting in inconvenience to the donor and laundenng or 

replacement expenses for the blood collection facility. In addition if visible droplets of 

iodine contact the blood collection bag, industry regulations stipulate that this blood 

cannot be used for transfusion . This can result in the loss of many units of blood that 

could have been used for transfusion. Additionally, the cost of using an antiseptic m 



72 

become a factor for consideration. The cheapest of the three antiseptics tested is the 

povidone-iodine combination at $0.12 per donor. This is approximately $0.30 per donor 

cheaper than each of the other products. If the antibiotic preparations are equdly effective 

it is reasonable to assume that the preparation with the least cost would be used. 

Recommendations for Future Research 

Currently there is a paucity of research that investigates the effects of the method 

of application of the antiseptic product. There is potentiai to examine both the 

effectiveness of the method of application and such factors as the preference of 

nurseddonors, and ease of application of a particular method. Further research could also 

investigate whether a double scrub versus single scmb procedure, for donor arm 

preparation, is more effective in reducing bacterial contamination. 

Further studies using large sample sizes, similar culturing techniques and outcome 

masures need to be conducted. This is especially relevant considering the controversy 

that continues to exist over the effectiveness of antiseptic products. Controlling for any 

possibility ofvariability in the method by which the skin cleansing and culturing were 

performed would be an important consideration to enable this to be ruled out as a variable 

that could affect results. 

Summary 

The results of this study indicate that continuing to utilize antiseptic skin 

preparation methods prior to an invasive procedure significantly reduces the degree of 

bacterial contamination of the site and therefore may assist in preventing opportunist 

pathogen infection of both the donor and the blood product. Results also indicated that 
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there were no differences in effectiveness of the three preparations tested in reducing 

bacterial colony counts on the ami. The results of this investigation may be used to 

reinforce to care providers the importance of skin disinfection prier to an invasive 

procedure. These results may also be used to select the type of antiseptic preparation 

product used pnor to venepuncture in biood donors, based on the cost-effectiveness of the 

product, given that al1 preparations were equaiiy effective in decreasing bacteriai 

contamination. 
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Donor Informed Consent 
For a Study on the Effectiveness 

of Antiseptic Skin Cleansing Methods 

1, (printed narne), have read and understood the 
information inviting me to be a participant in a research investigation that will explore the 
effectiveness of three methods of antiseptic skin cleansing prior to venepuncture. 1 
understand that this study is being conducted by a graduate student as part of a Master of 
Nursing thesis who is also the C h i c  Operations Manager for the Canadian Red Cross 
BIood SeMces. I am aware that this study has been approved by the Ethical Review 
Cornmittee of the Faculty of Nursing. 

I give consent to have an additional arm cleansing procedure using either iodine, 
chlorhexidine, alcohol or a combination of these ingredients. 1 will make the nurse, doing 
the skin cleansing, aware of allergies or sensitivities 1 have to any of these products. 1 
agree to allow a culture contact plate to be applied to rny skin for several seconds both 
before and after the skin cleansing. 

1 understand that the costs to me as a study participant are minimal and involve subjecting 
my arm to another skin cleansing procedure. 1 also understand that the benefits to me as a 
participant are minimal but results will help improve the safety of the blood supply by 
exploring measures to decrease the nsk of bacterial contamination. 

I understand that my participation in the study will be confidential and known only to the 
researchers in the project and to the Canadian Red Cross staff collecting the blood. 1 
agree to allow data regarding my age, gender and number of donations be obtained from 
my Registration sheet to allow analysis of the shidy population. This data will be 
confidentially stored by the main researcher in a separate locked cabinet for sevenyears. I 
also undentand that my participation is strictly voluntary and I am fiee to withdraw at any 
time during the course of the investigation without penalty. 

I have had an opportunity to have al1 my questions answered regarding my participation in 
the study. By signing below 1 hereby give consent for participation. 

1 agree to participate in this project. 

Participants Signature Date: 

Witness Signature: Date 
Snidy Coaduckd byr RacAm Tbibuult. Cbdiulc Snadct~L Flculty or N u r s e  U k i t y  o f  hlioitoba 



EXPLANATION FOR A STUDY 
ON THE EFFECTIVENESS OF ANTISEPTIC 

SKIN CLEANSING METHODS 

Please let us  take this opportunity to invite you to participate in a study that will explore 
the efktiveness of three methods of antiseptic skin cleansing prior to venepuncture. 
This study is being conducted as a part of a Master of Nursing thesis by a graduate student 
affrliated with the University of Manitoba. This individual is also the Clinic Operations 
Manager for Blood SeMces at the Canadian Red Cross. This study has been approved by 
the Ethical Review Committee of the Faculty of Nursing, University of Manitoba. 

If you agree to participate in the study a Registered Nurse will perform the standard 
procedures required to collect a unit of blood. In addition, your a m ,  that is not currently 
being used to collect the blood, will undergo another skin cleansing procedure using one 
of three antiseptics. The possible antiseptics include preparations of : iodine, 
chlorhexidine, and aicohol or a combination of these ingredients. Al1 of these antiseptics 
are used routinely as skin cleansing agents in health case. However if you have an allergy 
to any of these three preparations it is important that you identify this to the Registered 
Nurse performing the skin cleansing. A skin culture will be taken both before and after the 
antiseptic scrub is performed by placing a small plate on your arm for several seconds. 
These culture plates will be analysed by the Quality Control Laboratoq at the Canadian 
Red Cross to determine the effectiveness of the skin preparation. 

The costs and benefits to you as a study participant are minimal. The cost involves 
subjecting your arm to another skin cleansing procedure. No pain will be involved and no 
side effects should occur. Results of this study will however benefit patients who receive 
blood transfusions in that measures that may possibly improve the safety of the blood 
supply by decreasing the risk of bacterial contamination will be explored. 

Your participation in the study will be confidential and known only to the researchen in 
the project who are listed below and to the Canadian Red Cross staffcollecting the blood. 
Your participation is strictly voluntary and you may choose to withdraw your consent at 
any time dunng the course of the study, without penalty. If you wish a s u m a r y  of results 
to be sent to you at the end of the study please complete the attached fom. If you have 
questions or concerns please contact RaeAnn Thibeault at 982-7385. 

We value your contribution to this research. Thank you. 

Main Investigator: RaeAnn Thibeault, Graduate Student, Faculty of Nursing 
University of Manitoba 

Thesis Cornmittee Dr. Ema Schilder, Cornmittee Chair, Faculty of Nursing, 
University of Manitoba 
Phone: 474-9664 



A STUDY ON THE EFFECTIVENESS OF 
ANTlSEPTTC SKIN CLEANSMG METHODS 

At the completion of the study I would like a surnmary of the results mailed to me by the 
main researcher. 

Name: 

Address: 

Thank you for your participation. 

Study conducted by: RaeAnn Thibeault, Faculty of Nursing, University of Manitoba 
982-7385 
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APPENDIX D: 

MATERIAL SAFETY DATA SHEETS- 
CHLORHEXIDINE GLUCONATE 



MEDI-FLEX HOSPITAL P RODUCTS, WC. 
MATERZAL SAFETY DATA SHEET 

SECTION 1. 

Tmdc Name: 
C h m i i d  Fnmily: 
Date Rcvistd: 

Shipping Name: 
Hazard Clrss: 
m/NA Num ber: 

SECTION 11. 

CAS # 
Dot Hazard Chu: 

IDENTIF [CATION 

ChloraPrep 2.W Vendor: Medi-Fiex Hospi ta1 Products 
Mixture Revision No. Onginal 
6/11/96 

isopropanol or Isopropyl Aicohol 
Fîammable liquid 3 
UN 1219 

6763-0 
Fiammable liquid 

H 4 t h  fIazad '%O Exporurc Limits in Air (ACGIR) 

IPA Irritant: eye. 70% Weight 400 ppm (PEUTLV) 
ChloFhexidine Ghconate 2% Wnt 

SECTION III. PHYSICAL DATA 

Boiling Point: NIA Melting Point: Unknown 
Vapor Prusurc: NIA SpeeiTie GriVity: 0.880 
Vipor Denriy: NIA ?4 Volatile by volume: 100 
Solubility in Water: Cornpletc Evaporatian Rate: Unknown 
Appumnct & Odor: Clear, calorless liquid pH 7.0 - 7.5 

SECTION IV. FIRE AND EXPLOSION DATA 

Flarh Point: 67" F TCC 
Explosive Limits: NIA 
Extinguuhing Media: Wata fog, alcohol foarn, carbon dioxidc, by chernical halogenated 

agents, 
. Specid Fire Fighting Procedures: Selfkontai.ed breathing apparanis with fil1 ficepiece and pmtective 



clothing. 
Unurual Firc and Explosion II.urd: May explode if aposed to extrane heat or flame. 

SECTION V. REACTIWTY DATA 

Stabillty: Stable; vapors are violent. 
Incompa tibili ty: Oxidinng materials 
Hiurdous polymerization: Will not occur. 
Bazardaos Decomparition pro duc^: Carbon dioitide, carbon rnonoxide, nitrogen oxides, amrnonia 
Condithm to avoid: Extrerne heat or flame. 

SECTION VI. TOXICOLOGICAL PROPERTIES 

Thmhdd Limit Vdue: (TWA) N/A 
Toxicity Information: TSCA (Toxic Substances Conuol Act) Regulations 40 CFR 71 0: All ingtedients 

are on the TSCA Section 8@) inventory. CERCLA and SARA reguiations (40 CFR 
355.370 and 372): This producr does not contain any chernicals subject to the 
reporting requirernents o f  S A R A  Section 3 13. 

Hazirà & Fimt Aid 

Skin: Wash matefial offthe skin wirh copious amounts of warer. If redness, itching or a 
burning sensation develops, seek medical attention and discontinue use. See product labcl. 

Ep: Rush with copious amounts of water. Afia initial flushiag remove any contact lwes and - continue flushing for at least 15 minutes. Have eyea examined and treated by medical 
perso~el immediately. See p roduct label. 
May irritate skn the causing dermatitis. 

Ingcrtiun: Give individual at leart two glasses of water to drink. If gastrointestioal symptoms 
dcvelop, coml t  medical personnel. (Never give anything by mouth to an unconscious 
person) Acute LDSO in rat is 19.1 mVkg in males and 26.6 mikg in fernales. 

Inhalation: Remove victirn to wcll ventilated area. If not breathing, adfinister artificial respiration, 
preferably mouth to mouth. If breathing is labored, give oxygen. Consult medical 
personnel. - 

SECTION VIL PREVENTIVE MEASURES 

Eye Protection: Goggles. Full faceshieid in addition ifsplashing is possible. 
Gkwa: Rubber. 
Rupiratoy: Tf needed, use MSHA-NTOSH approved respintor for organic vapors. 
Vcntilotion: As n e d  to stay below aposure Iimits. 
Other; Apron. 

Bandling & storage: Avoid prolongeci acponire (ingestion, inhalation, or skin). Avoid breathing vapors. 
Store in a cool dry, well-ventilated area. Keep container closed. Wear protective 
equipment . 



S pills Proctdurt: For mall spilis, mop up a cc d c e d  by a wastewator treatmmt faality. 
For large spilis, diminate sou ilion and ventilate spi11 area. Wear ski- y e  
and respiratory protection du Soak up liquid with absorbent and shovet 
into waste container. Cover ove ftom work m a ,  Wash rcsidue fiom 
spi11 area with water and flu ced by a wastewater trcatment facihy. 

Wirtc DLsposaI: Discardecl products is not ste under R C U ,  40 CFR 26 1 

SECTION WII. FIRST AID MEASURES il 
Skin: 

Eyes: 

Ingestion: 

Wash material off the skin with copious of watcr. If redmu or a burning sensation 
devclops, seek medical artenfion and use. See product Label. 

Flush Mth copious amounts of water. AAer itid fiushing remove any contact Imacs and 
continue flushing for at leasr 15 minutcs. cyes examined and treatcd by medical personnel 
imrnediately. Sec pmduct label. 

Give individuai at least ~o glasses of water # drink If gmrointcstinal symptoms deve10p, 
consult medical personnel. (Never give anyth ng by mouth to an unconzcious person) Acute 
LDSO Li rat ir 19.1 mVkg in males and 26.6 li(kg in f i e s .  

Remove victirn to weU vmtilated area. ifnot adminifia anüicial respiration, pnferably 
mouth to mouth. If breathing is laborcd, give medicd pcrsonnd. 

- SECTION IX PREPARATION MFORMA 

MEDI-FCEX HOSPITAL PROD UCTS, INC. 
19 Buttefield Trail Bbd. 
El Paso, Texas 79906 

ACGIH: American Conference of Govermentai k ' k r ï a l  Hygiuiist. 
IARC: International Agency for Research on CM er: Monographs. 
OSHA: Occupational SaEery and Health Admini tion. 
N,W: 

Pmnissiblc Exposure Level (OSHA). 
Thrwhold Li& Value. 

4 National Toxkology Program: Annual Re on on Carcinogens. 
PEL: 
TLV= I 
TWA: 

(1 
T h e  Wcighted Average over 8 haun. ![ 

I 

(9 15) 778642 1 
611 1 /96 
Pat McGrath 



APPENDIX E: 

MATERLAL SAFETY DATA SHEETS- 
ALCOHOL AND TINCTURE OF IODINE 



Nw.19.1996 7 ~ E D ~ F L E X  M E - J \ . ~ L ~ A  fiu3rIiHL P I ' I w ~ ~ ~ ~ O . ' ' ~  '-5'9 ' 

MAT ERIAL SAFEn 
- 

f u u u r a m  

DATA SHEET 

SECTION II - 

PHYSICAL DATA 

EKPLOSZVE LmLTS: 
1 s -  MEDIA: Dry bernicil .  c+o d i a d d e .  a ~ o h a l  fa= ant =car a p r w  vace- 

I 

shauld be uçed t a  coo l  f 5 e  exposed c Y ntainers md disperse uaignited vapors 

I 

I 
SPECIAL FIRE-FIGXTING PROCEDUFIES: Selove 1 sources a i  i g d t l a n .  

UNUSUAL RRE & E ( P L O S l 0 N  k f A U \ R O S :  /Eay I explde if up&d -ro ucreme heat or f l a m e  

THRESXOLD UMIT VALUE 4 0 0 ~ ~  I 
HAZAROS b ÇfRsT Al0 PROCEPURES: 1 

I 

Call physician 

Swallowlng: k g e s t i o n  rareLy prad ces serious mxic dfecrt;. If ingesced ir. 
quanciry, cal1 physician- 

- 4 
1 



SECTION VI - REACTlVlN 

S P ~ L L  ~ R O C E D  u RES: V e a r  pracective equipmenc . - R E ~ V C  a l 1  ~ O U ~ C ~ S  ~f ~ ~ L t i a n  
~ b s o r b  s p i I l  v i e h  an sert macetial. Dispose of as @vesCbelov- 

DISPOSAL PROCEDURES: Tncineratian is pref erred, houever, d L s v s r  of Li accardanc~ 
vith RCRA and a p p l i c a b l e  scace and Local tegulatinns. 

SECTION VI[[ - PROTECTION DATA 

E ' E  s ~ f  e ty gi-ass es 
QLOVES: 
~ËSPIRATORY: 
VENTtLATION: None beyond nornaL gaod room venziladon- 
OTH ER: 

-.a 

SECTION IX - HANDLlNG & STORAGE 



MED 1 FLEX 

SECTION 1 

Tnde N m c  
Chmicd Fmily: 
Date Revised: 

Shi pping Name: 
Ilimrd uw: 

. U i V N A N ~ b e r :  

SECTION II 

Materid: 
CAS # 
Dot Hazard CIass: 

MATERIAL SAFETY 
DATA SHEET 

PRODUCT INFORMATION 

Sepp Iodine Tincnin. 2% Vendor: Medi-Acx Hospicil Products 
hf ixtrtre Revision No. 2 

- 
Hamuble liquid, a.o.s. 
m m b t t  liquid. 
UN 1993. 

Ethanol ürirsnc eye. 47 5% V/V lOdO ppm (mv) 
Iodine . Imwnr: eye, skin, 2% W N  0-  1 ppm V A )  

inhala tian- 

Boiling Point: Approximarcly 17PF hfelting Point: NIA 
Vupor Prefnue: 40 mm Hg @ 1YC S p d f i c  Cmvity: 0.92 
Vapor Demi ty : Unknown (Air = 1.0) % ValatiIe by rolume: 98% 
Solubility in Watu: Complete/soIublc Evnpodon Rnte: 2.5 (Butyi Acerate = 1.0) 
Appeamna & Odor. D r p  rd solution, iypicd odur of iodine tinstue (iodiw ador). 

SECTION IV FIRE AND EXPLOSION HAZARD 

Flash Point: 900F 
Flurimable Limits in a k  3.3 - 19 5 by volume. 
Extinpdhing Media: Use w t e r  spray. carbon dioxide. dry cbcmic~l.  alcohol-type or 

universal-type foams. 
SpeUd me Wghting R~ccdum:  Use wlfanuined bwthing ~ppoiatüs a d  prrrper s ~ f e ~ y  quiprnenr. 



Stabif ity : Stable 
Ftnt?lrdous Pdymen'nition: Wiii not mur. 
Mntekds/Conditions to avoid: High r t r p p c n m s .  
Emrdous ~ k r n ~ o s i t i o n  Prodtrcts: Iodhe. 

SECTION VI TOXICOLOGICAL PROPERTES 

NTP: 
IARC Monognph: 
OSRA 29 CFR DLO: 

Contact: 

Ingestion: 

No. - -  
No. 
No. 

SECTION VTi 

Rotecrion Information: 

gy,e Rotection: 
GIovs: 
Rspimtory: 
Ventildori: 
Other: 

Randhg & stomge: 



NO. 526 P. 919 

Wnste Disposal: Wase ma& ir an EPA Chamcrcrinis Ekardau~ WSCC (D001) due CO i~niwbility 
of the miraur Thezefore, it m u s  be disposd of at an EPA-spprovcd d i s p o d  fscili- 
ty anci muS comply wirh 311 l o d .  sute and f d e d  rcgdations. 

SECTION VIX1 FlRST AI[D MEASURES 

Eyes: Flush with wtcr for 15 miLiuta. Seek professional assisrance. 

Ingestion: Seek pmfesijond assistance or di Poison Cootml Center immediately. 

Inhdntion: Remova from exposurc. Seck pmfessiond aistanec. 

Skin: Remove CO&& clothing. Wash skh. 

SECTION IX P~PARAT][ON INFORMATION 

MEDI-REX ROSPITAL PBQDUCrS, DIC. PHONE: (91s) 778-6421 
19 Buttcrtield Tnil Boulevard MSDS DATE: May 27. 1992 
El h o ,  Tex= 79906 Prepared by: l"rm Delmont 

ACGXH: Amer ia  Gmfchace of G~vg(pmeuol Indusniai Hygieaist. 
WRC: Intematiod bgcncy for Reseorch on Cancer: M o m p p b .  
mRA: Occupariorual Safecy aud Hddx Administratioi. 
NTP: Nacional To;ricology Pmgram: Annual Report on Cucinogem. 
Pm: Permissiblc Expo5un k v e i  (OSHA). 
TLV: Tbreshold Mc Value. 
TIVA: Time Weighkd Averages over 8 hours. 



APPENDIX F: 

OBSERVATION RECORDS 



A STUDY ON THE EFFECTIVENESS OF 
ANTISEPTIC SKm PREPARATIONS 

Record of Demographic Profile 

Number 
Gender Number of 

Donations 



A STUDY ON THE EFFECTIVENESS OF 
ANTISEPTIC SKIN PREPARATION METHODS 

Observation Record-Group A 

*Colony Forming Units-Group A 



A STUDY ON THE EFFECTIVENESS OF 
ANTISEPTIC SKEN PREPARATION METHODS 

Observation Record-Group B 



A STUDY ON THE EFFECTIVENESS OF 
ANTISEPTIC SKIN PREPARATION METHODS 

Observation Record-Group C 



APPENDIX G: 

D/E NEUTRALIZING AGAR 



PML HI SS I SSAU 2 

DIE NEUTRALIZING AGAR 

PO-: 
Approxirnate, per litet of deionized filtered water. 

I 

Pancreatic Digest of Casein . . . . . . . .  5.00 g 
. . . . . . . . . . . . . . . . . . .  Y w t  Ektract 2-50 

Dextrose . . . . . . . . . . . . . . . . . . . . .  l0.W 
Sodium Thiogtymtlate . . . . . . . . . . . .  1.00 

. . . . . . . . . . . . . .  Sodium Thiosuf fate 6.M 
. . . . . . . . . . . . . . . .  Sodium Bisulfite 2.50 
. . . . . . . . . . . . . . .  Lecithin (Soybean) 7.00 

Polysorbate 80 . . . . . . . . . . . . . . . . . .  5.00 
. . . . . . . . . . . . . .  Bmm Cresol Purplc 0.02 

. . . . . . . . . . . . . . . . . . . . . . .  Agar 15.00 
Final pH 7.6 t 0.2 at 25" C 

QUIULlîY C O h i O L  KESULTS: 



Use: Agar œ û i u ~  used for  the teet lng rnd - 
neutrai t t i n g  of .  rntisept!cs and dl  senfcct~nts .  

Cescclptfon: O$€ I leutrat irinv Agar  Ir 
capab le of neutta t Ir lng a broed s p u t r u n  
of  ontlraptfc r i d  disonfacrint chealcals 
inc l ud 1 ng qua+ainrry rmnmnl un cacagounda, 
phcnollcr. fodln*, chlorine prapar r t lon i ,  

marcucirlr, forlrldehyda and glutrcalbehyde. 
1.t; c a i  d.t«rf% the b ic t+r tc Ida i '  caprbI l l t y  
of dlsenfac?8nts and thetafore I s  uell sultsd 
for rnv l rommta l unpl h g .  

Cschecichli col1 ATCC 25922 Cood t o  arccol lei 

Fo-mu l r per LI tqr : 
hncreat  t c Ot gm+ of C ~ s e  l n . 
Ytart  Gc+rrct. ; . , . . . .  

I hxtrosa . . . . . . . . . .  
~odrua  ~ h l ~ l & h t t  . . .  
Sodlua Thlorulfife . . . . .  
Sodfum 8laulflte~. . . . . .  
Pol yaorbate 6û .i . . . . . .  

i Leclfhln . . .  .:. . . . . .  
Broincresol Purplp. . . . . .  
A g a r .  o . . .  . ; * . a .  * .  

I 

! 
F I m l  pH 1 7.6 +J- 0.2 bt 25 

Storsge: Store the drhydratsd nadlum ln  a Iw 
hualdlty envlronment i t  2 ?O 6 C. Kesp the 

f f  It Ir hard or I f  the c o l w  hrr changad frœ 
?hm orlgtnol blulrh Grey colw. 

Raferences:  
1 .  CSnA Proceadingr, 1970. 

to dlarolvr c w w l r t s l y ,  Olrpmae and outoclwa 
fo r  15 alnutis a t  12IC. 

l 
I 

OurlIty Controt Spoclftcrtlons: 



Bacillus cereus ( P M L  # 158) 
Bacillus subtilis (6633) 
Escherichin coli (8739) 
Pseudomonrzs aerïgiios~z (9027) 
Sa Lmmclh cl:ot'trusuir ss p. chu lerasuk 

(14028 j 
Staphyimoccifs ~urc.us (6338) 

Growth, good 
Growth, good 
Grow-th, good 
Growth, good 
Growth, good 

Growth, good 

NOTE: 

PHYSICAL CHARACTERISTICS: 
- - .  . r >  . 
1 -  . - -.,p -..- 
- :-* .---- - . - : t  :.. Opaque, lavendcr 

-... 
II Medium firm 

16 ml. Contact 

P;issed inspection after 7 days 
NA 

CERTIFICATE OF QUALITY 
T);E NEUTRALIZING AGAR 

Catalog No. P8045 

97 071029M Noveniber 7, ! 997 

PROCEDURES: 



APPENDIX H: 

ETHICAL APPROVAL 



The University of Manitoba 

FACULTY OF NURSING 
ETHICAL REVIEW COMMITTEE 

APPROVAL FORM 

Proposal Tiue: "A COMPARISON OF THE EFFICACY OF THREE METHODS OF ANTECUBITAL 

FOSSA SKIN DISINFECTION PRIOR TO PHLEBOTOMY IN VOLUNTEER 

Name and Title of 
Researc her(s) : RAEANN THIBEAULT 

MASTER OF NURSING GMDUATE STUDENT 
- - -- -- 

FACULTY O F ~ R S I N G  UNIVERSITY OF MANITOBA - 

Date of Review: JANUARY 0 6 ,  1997. 

APPROVED 8Y THE COMMITTEE: JANUARY 16, 1997. 

Cornments: APPROVED WITH SUBMITTED CHANGES DATED JiWUARY 16, 1997. 

Date: JANUARY 1 6 ,  199 7. d 

Karen 1. Chalmers, PhD. RN Chairperson 
Associate Professor 
University of Manitoba Faculty of Nursing 

Position 
NOTE: 
Any significant changes in the proposal should be reported to the Chairperson for the 
Ethical Review Cornmittee's consideration, in advance of implementation of such 
changes. 

Rev ised: 92/O5/O 8/se 



APPENDIX 1: 

ACCESS PERMISSION 



1 i 5 Woodside Crescent 
Winnipeg, Manitoba 
R3W 1B5 

November 28, 1996 

Mr. Steve Tyson 
Acting Centre Director 
Canadian Red Cross Blood Services 
226 Osborne Street North 
Winnipeg, Manitoba 

Dear Steve, 

As you are aware 1 am currently completing a thesis in partial &Ifilment of the degree of Master 
of Nursing. The purpose of this letter is to request permission to conduct a research investigation 
at the Winnipeg Centre Blood Donor Clinic. The results of this investigation should jointly 
benefit the Canadian Red Cross Blood SeMces and patients who receive transfusion therapy. 

The major purpose of this study is to investigate and compare the efficacy of three methods of 
antecubital fossa skin disidèction prior to phlebotomy in volunteer blood donors. Skin 
disinfection methods will be evduated using cultures obtained from donors' arms before and after 
skin disinfection. Approximately 100 donors wili be invited to participate in the project. 
Attached please find information outlining the nature of the proposed investigation . The Ethical 
Review Cornmittee of the Faculty of Nursing, University of Manitoba is responsible for reviewing 
and approving research proposais based on ethical considerations as well as scientific ment. 
Approval from this cornmittee is mandatory prior to proceeding. 

Resources and materials that will be required to cany out the investigation include: 
1) 30 iodine swab scmb sticks and swabs (currently in use) 
2) 30 Frepp sponges and Sepp applicators (currently in use for donors allergic to iodine) 
3) Screening nurses will be asked to obtain informed consent from donors for participation in the 
siudy. This will occur following the health interview. Consents will be prepared prior to the 
investigation. 
4) Nurses performing venepuncture will be requested to prepare dl participants arms using one of 
three skin disinfection methods. Bacterial cultures will be obtained by these nurses before and 
afier skin preparation. 
5) The Quality Control Laboratory is agreeable to incubating dl culture plates and counting and 
recording bacterial colonies at 24 and 48 hours. 
As the principal investigator 1 will be available for immediate consultation with staff or 
participants should the need arise. 

It is my hope that results from this research will suggest measures that can be considered in our 
constant effort to improve the safety of the blood supply . Thank you for your consideration of 



my request to conduct this investigation at the Winnipeg Blood Centre. 

S incerel y, 

RaeAnn Thibeault 
Graduate Student, 
Faculty of Nursing 
University of Manitoba 



CRC BLOOD SVCS 

CLINI- 
-r-r-* WINNIPEG CENTRE @ 0 0 2  

Ptwe oz 

APPR0VA.L TO CONDUCT STUDY 
AT THE C A N A D M  RED CROSS,WINNIPEG CENTRE, 

BLOOD SERVICES DONOR CLINIC 

Date 



INFORMATION FOR CANADLAN 
RED CROSS STAFF 



EXPLANATION FOR CANADIAN RED CROSS STAFF 
OF A STUDY ON THE EFFECTIVENESS OF 

THREE METHODS OF ANTECUBITAL FOSSA 
S U N  DISMFECTION 

In the near tùture 1 will be conducting a research investigation examining the efficacy of 
three methods of antecubital fossa skin disinfection prior to phlebotomy in volunteer blood 
donors. This study has been approved by the Ethical Review Cornmittee of the Faculty of 
Nursing as well as Steve Tyson, Acting Centre Director of Winnipeg Centre. This study is 
being conducted as part of my requirements towards the degree of Masters of Nursing 
from the University of Manitoba.. 

To conduct this investigation 1 am requesting the assistance of the Registered Nurses 
working in the Centre chic on designated days. Participation in the study by nurses is 
strictly voluntary and you may eeely decide whether or not you wish to particpate. 
Participation is strictly without penalty or benefit. 

Assistance from Registered nurses will be required for: 
1 . Obtaining informed consent nom prospective subjects who will be Whole Blood 
Donors only (Consent forms have been prepared and will be available in the screening 
rooms--see attached) 
2. Performing an additional antecubital fossa scrub (on the ami not currently being used 
for venepuncture) on volunteer subjects using one of three preparations including 
povidone iodine-povidone iodine; alcohol--tincture of iodine; or chlorhexidine gluconate- 
-chlorhexidine gluconate combinations and 
3. Applying a culture contact plate to volunteer subjects arms before and after the scrub 
procedure and labelhg these plates. 
This data will be collected nom approximately 120 subjects in total over a period of 
approximately six days to allow nurses to collect data during less busy chic tirnes. 

During the course of the investigation nurses have the right to decide that due to various 
. circumstancw, such as a busy chic, the investigation needs to be stopped for a period of 

time. 1 will be available prior to and during the course of the investigation to answer any 
questions you may have. 

Please let me take this oppominity to thank each of you for your assistance, support and 
encouragement during the course of this investigation. The contributions of al1 Registered 
Nurses will be gratefblly acknowledged in the thesis. At the conclusion of the 
investigation a surnmary of findings will be made available to al1 staff 

Thank you for your assistance. 
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