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The purpose of this study was to identify and correlate 

the knowledge of, attitude toward and compliance with 

infection control standards of staff nurses. The study 

utilized a descriptive correlational methodology. 

A questionnaire developed by the researcher measured 

the variables, knowledge, attitude and compliance. Staff 

nurses were mailed a copy of the questionnaire and asked to 

complete and return it to the researcher. One hundred 

fifteen staff nurses participated in the study. 

A significant correlation was found between attitude 

and compliance. No statistically significant relationship 

was identified between knowledge and compliance. A negative 

relationship was identified between knowledge and attitude. 

Stepwise multiple regression correlation revealed a 

significant correlation between attitude, knowledge, and 

compliance. 

Attitude, as a lone predictor, may influence compliance 

levels. Knowledge, as a lone predictor, does not appear to 

influence compliance. When paired, both knowledge and 

attitude appear to influence compliance. 
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CHAPTER 1 

Introduction 

In the mid 1970s the Centers for Disease Control (CDC) 

in Atlanta, Georgia conducted the Study of the Efficacy of 

Nosocomial Infection Control known as the SENIC Project. 

One of the objectives of the SENIC Project was to derive 

more reliable estimates of the total numbers of infections 

occurring each year in hospitals in the United States. 

During the project, 6,449 acute care hospitals were 

surveyed. Approximately 2.1 million nosocomial infections 

were identified as having occurred among 37.7 million 

admissions with an overall infection rate of 5.7 infections 

per 100 admissions (Haley, Culver, White, Morgan & Emori, 

1985), 

The rates identified by the SENIC Project indicate that 

one out of every 17 patients admitted to a hospital in the 

United States will acquire an infection during the patient's 

hospitalization. Nosocomial infections increase the length 

of stay in hospitals, add suffering to the patient's time in 

the hospital, and can result in death. Meleney•s (1935) 

nine year study of infections occurring after clean surgery 

found that patients who developed an infection remained in 

the hospital approximately twice as long as patients with 

the same surgery who did not acquire an infection. 

1 
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A study performed at the Boston City Hospital (Craven, 

Kunches, Litchtenberg, Kollisch, Barry, Heeren & McCabe, 

1988) between 1980 and 1983 followed 1,325 patients admitted 

to either the medical intensive care unit or the surgical 

intensive care unit. During the study, 371 (28%) of all 

patients admitted to the intensive care units developed at 

' least one nosocomial infection. Two hundred twenty five 

(17%) of all patients admitted developed more than one 

nosocomial infection. Four hundred fifteen (31%) of the 

patients in the study died during their hospitalization; 58 

(14%) of the deaths occurred as result of nosocomial 

infection. 

While studying a cluster of urinary tract infections 

due to Klebsiella pneumoniae resistant to multiple 

antibiotics, occurring between June 1981 and May 1982, at 

the Houston Veterans Administration Medical Center, Sewell, 

Koza, Luchi and Young (1989) determined that the average 

length of stay on the unit for patients who did not acquire 

the organism was 34.0 days. The average length of stay 

increased to 99.6 days for patients who did acquire the 

organism. 

A study of nosocomial infections in a hospital in 

Ethiopia between April, 1983 and January, 1984 (Habte-Gabr, 

Gedebon, & Kronwall, 1988) indicated that of the 1,006 

patients admitted-over the study period, 165 (16.4%) 

acquired a nosocomial infection. Fourteen (77.8%) of the 



eighteen deaths occurring during the study period were 

attributed to nosocomial infections. 

3 

The effects of nosocomial infections are not limited to 

physical suffering. Patients and hospitals also experience 

an increased financial burden in relation to nosocomial 

infections. Wakefield, Helms, Massanari, Mori and Pfaller 

(1988) studied the costs related to Staphylococcus aureus 

infections. Three cost categories attributable to 

nosocomial infection were analyzed: laboratory, antibiotic, 

and per diem costs. They found the average laboratory cost 

per patient related to nosocomial infection to be $67 and 

ranged from $13 to $231. Antibiotic costs per patient 

averaged about $686 and ranged from $18 to $5,934. Per diem 

costs for additional days attributed to nosocomial infection 

averaged $2,445 per patient and ranged from, $0 to $15,234. 

DeWitt (1987) stated that nosocomial infections utilize 

$2-10 billion dollars of medical resources per year. He 

discussed the concern that many health care facilities have 

related to non-reimbursement by Medicare under the 

diagnostic related group (DRG) repayment system. Massanari, 

Wilkerson, Streed, and Hierholzer (1987) indicated in their 

study that 43% of all nosocomial infections are inaccurately 

documented in the medical record. They stated that poor 

documentation results in hospitals not being reimbursed for 

the costs of many nosocomial infections under the DRG 

system. 
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Even though nosocomial infection can be an occupational 

hazard, hospital nosocomial infection rates, including those 

of the SENIC Project, do not routinely include infections 

acquired by health care workers (HCWs) while caring for 

patients. Agah, Cherry, Garakian and Chapin (1987) studied 

respiratory syncytial virus (RSV) infections among HCWs 

caring for children with RSV infections. Of 141 HCWs caring 

for the infected children, 41 (29%) developed symptomatic 

RSV infections. 

Williamson, Selleck, Turner, Brown, Newman, and Serles 

(1988) identified ten communicable diseases as being of 

major concern for nursing personnel; acquired immune 

deficiency syndrome, acute diarrhea, hepatitis A, hepatitis 

B, non-A non-B hepatitis, herpes simplex viruses (HSV) I and 

II, tuberculosis, meningococcal disease, cytomegalo virus 

and rubella. Hepatitis B has been shown to be a particular 

threat to Hews. Williams and Pruitt (1984) studied 

hepatitis B seropositivity among Hews at a pediatric 

oncology center and found ten percent of the staff to·be 

hepatitis B antibody positive. Hicks, Hargiss and Harris 

(1985) identified 45 of 422 (10.66%) high risk employees at 

a university-affiliated hospital to be hepatitis B antibody 

positive. Hepatitis B infection can result in destruction 

of liver tissue, cirrhosis, hepatic encephalopathy or death 

(Bradley, Krugman, Rosenkranz, Schiff & Tong, 1979). The 

studies described above were done prior to vaccination of 

HCWs with hepatitis B vaccine and indicate that the 



seropositive employees had at some time had a hepatitis B 

infection. 
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occupational-acquired infections can result in work 

restrictions for nurses. Benenson (1985) stated that nurses 

with herpetic whitlow, a nosocomial HSV infection of the 

hand, should not care for newborns, children with eczema or 

burns, or immunosuppressed patients due to the increased 

susceptibility to the disease of these patients. Therefore, 

nurses who acquire herpetic whitlow and who work in such 

areas as the newborn nursery could face reassignment or 

restriction from work depending upon their facility's 

policy. 

Shovein (1989) describes her husband's experience after 

becoming colonized with methicillin resistant Staphylococcus 

aureus (MRSA). Her husband, an intensive care unit nurse, 

became nasally colonized with MRSA and was restricted from 

work until he became culture negative. His work restriction 

lasted two months, during which he had to undergo frequent 

cultures and medical treatment. 

Nosocomial infections are serious health concerns. 

They affect patients, health care workers and the health 

care industry. 

Problem 

Personal discussions relating to infection control 

practice between staff nurses and the author, while 

functioning as a nurse epidemiologist, indicated a lack of 

knowledge of the standards guiding infection control 



practice among staff nurses. Imogene King (1981) in her 

theory of nursing states that knowledge and behavior are 

linked. She states that knowledge is required to 

participate in the decision-making process. The decision

making process is the method by which choices of perceived 

alternatives are made and acted upon. Behavior is the 

result of decisions. The decisions made and the resultant 

behavior are based upon the decision-maker's values, goals, 

knowledge, and past experience related to the perceived 

alternatives (King, 1981). 

6 

Therefore, without adequate information relating to 

infection control, nurses cannot adequately participate in 

making patient care decisions related to infection control. 

The values of the decision-maker enter into the final choice 

of action (King, 1981). It is important that the decision 

maker value the concept of infection control for compliance 

with infection control standards to occur. 

The questions which this study seeks to explore are 

"Do registered nurses possess sufficient knowledge related 

to infection control to participate in the decision-making 

process as it relates to prevention of infection?" "Do 

registered nurses value infection control standards?" And, 

11 Is there a relationship between the knowledge they possess, 

the value they place upon the standards, and the final 

behavior they display of compliance with infection control 

standards?" 
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In accordance with King's (1981) statements concerning 

decision making, if knowledge relating to infection control 

is lacking among nurses, then nurses cannot be expected to 

make appropriate decisions when the need arises. The 

resulting behavior may appear as noncompliance with 

infection control standards. Additionally, if nurses as 

decision makers do not place a positive value upon infection 

control, an alternative which does not include protection of 

the patient from infection may be chosen, because the nurse 

making the decision does not value that component of patient 

care. 

Pui::pose 

The purpose of this study is to identify the current 

knowledge level and attitude of registered nurses working in 

the staff nurse role related to infection control standards 

and practice. This study also explores the relationship 

between knowledge of and attitude toward infection control 

standards, and compliance with infection control standards. 

Significance 

one out of every seventeen patients admitted to an 

acute care facility will acquire an infection while in that 

acute care facility. For the patient who acquires an 

infection, there may be an increase in the length of stay 

within the health care system, increased suffering as a 

result of the infection, and perhaps even death (Craven, 

Kunches, Lichenberg, Kollisch, Barry, Heeren & Mccabe, 1988; 

Habte-Gabr, Gedebou & Kronvall, 1988; Meleney, 1935; Newman, 
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Schimpff, Young & Wiernik, 1981; Sewell, Koza, Luchi, & 

Young, 1988). Not only is the patient's suffering increased 

but also the cost to the patient and the health care 

industry is increased (Dewitt, 1987;'Hierholzer, 1987; 

Wakefield, Helms, Massanari, Mori & Pfallen, 1988). 

Nosocomial infections affect health care workers adversely 

through occupationally-acquired infections (Agah, Cherry, 

Garakian & Chapin, 1987; Hicks, Hargiss & Harris, 1985; 

Williams & Pruitt, 1984; Williamson, Selleck, Turner, Brown, 

Newman & Serles, 1988) and work restrictions (Benenson, 

1985; Shovein, 1989). 

King (1981) indicates in her conceptual framework that 

actions are the result of decisions made by individuals. 

These decisions are influenced both by facts and the value 

the individual places on the outcome of the action. Simon 

(1976), who influenced King's thinking in this area, 

proposed that facts and values influence the goals of 

organizations and the actions utilized to achieve those 

goals. He stated that knowledge allows the decision maker 

to be able to identify the consequences of alternative 

actions. Simon further stated that value indices placed 

upon each alternative and consequence by the decision-maker 

function within the decision-making process to help 

determine the final choice of action. Mulday (1983) stated 

that attitude can be used as a predictor of how an 

individual will behave in the future. 



9 

Despite these relationships between knowledge, attitude 

and action, no studies were identified which correlated 

nurses' knowledge of infection control standards, their 

attitude related to infection control and compliance with 

infection control practice. A study by Blumefield, Smith, 

Milazzo, Seropian and wormer (1987) did indicate that nurses 

possessing a higher degree of knowledge related to acquired 

immune deficiency syndrome (AIDS) demonstrated less 

discomfiture in working with patients with AIDS and were 

less likely to request a transfer when their patient 

population included increased numbers of patients with AIDS: 

This study implies a relationship between knowledge and 

behavior. 

This study provides information related to staff 

nurses• knowledge of, attitude toward and compliance with 

infection control standards and practices. Utilization of 

this information in the development of educational programs 

will allow nurses an opportunity to explore their present 

attitude and compliance levels. Nurses can then work toward 

a high quality of patient care related to infection 

prevention. 

Conceptual Framework 

The conceptual framework utilized for this study was 

Imogene King's theory of goal attainment (Fig. 1). King's 

theory is represented schematically as two interlocking 

circles. One circle represents the patient and the other 

circle represents the nurse. The two large intersecting 
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circles illustrate the concepts of perception and 

communication as they relate to each member of the dyad and 

to the concept of transaction. The smaller inner circle 

formed by the two intersecting circles illustrates a working 

definition of transaction. Action within the inner circle 

moves clockwise beginning with an action being initiated by 

one member of the dyad and continuing until completion of 

the transaction in the form of observable behavior leading 

to goal attainment occurs. 

Perception............._ 
I 

NURSE-
I . ___,--t· Cornmun1ca 10n 

Aclian 

R88Ction 

/ Perception 
I 

- CLIENT 

- Comjunicatlon 

Figure 1. King's Theory of Goal Attainment. Note From ll, theory 

for nursing: Systems. concepts. process (p. 157) by I. M. King, 1981. 

New York: John Wiley & Sons. Copyright 1981 by John Wiley & Sons. 

In 1971, King published her conceptual framework (fig. 

2) upon which she later based her theory. The framework 

which she developed is an open dynamic interacting systems 

framework consisting of three systems; the individual, 

groups and society. Within the social system is a 
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conceptualization of decision making. King states that 

decisions regulate each individual's actions, including 

direct and indirect patient care. Each decision is 

situational and the decision-making process includes 

defining the problem, analyzing the facts and selecting the 

best alternative course of action in terms of goals, economy 

of effort, time and limitation of resources. Once the 

decision-making process is completed, a plan of action is 

developed (King, 1981). 

~---------- ... 
f SOC14L SYSTEMS \ 
I ~....i I 

t - -OOE111<RSl>l/>J.~- -\ : 
I _, W., I 

I ( ltRs='oo-~ ;,' I 
I ~...1...JI. I 

I ~ r-T·-v 
I f L ___ . I I 

I I I 
I I 
I ~------- --
l ___________ . 

Figure 2. King's conceptual framework for nursing: Dynamic 

interaction systems. Hru;g From A theory for nursing; Systems. 

concepts. process (p. 11) by I. M. King, 1981. New York, John Wiley & 

Sons. Copyright 1981 by John Wiley & Sons. 

Decision-making is directed by the individual's 

perception of the situation. Those perceptions are 

influenced by the individual's knowledge related to the 



situation and their judgment valuation of the recognized 

alternatives (King, J.98J.). 

J.2 

Within the body of the theory, King includes nine 

concepts: interaction, perception, communication, 

transaction, role, stress, growth and development, time and 

space. This study focuses upon the concept of interaction. 

Interaction is defined as a process of perception and 

communication between both members of a dyad; the members 

may be person and environment or person and person. 

Interactions are represented by verbal and nonverbal 

behaviors which are goal directed. King (J.98J.) diagrammed 

her conceptualization of the interaction process (fig. 3). 

She states that when individuals come together for a 

purpose, each perceives the other and the situation, making 

judgments, taking mental action or making a decision to act. 

Once this process is completed, a goal-directed action takes 

place. 

! "kodb.ck l 
~~on I 

.J, I 
.kid-gement I ,.._ 

Tl 
Cllent 

Awon..l, ! 
~ btcti1111 ~ lnteraotion -----+ Traneaotion 

~tlon ___,, i 

i I 
Ju.:f~t I 

1' I 
Perce~on I ' ------ Feedback ____________ _. 

Figure 3. A process of human interactions (King, J.98J.). 

~From~ theory for nursing: Systems. concepts. process (p. 145) by 

I. M. King, 1981. New York: John Wiley & Sons. Copyright 1981 by John 

Wiley & Sons. 



King defines perception as each person's representation 

of reality, an awareness of persons, objects, and events. 

Perception is a process of organizing, interpreting and 

transforming information from sensory data and memory. King 

states that individuals utilize two perceptual tools in the 

decision-making process: sensory tools (functioning sense 

organs) and intellectual tools (brain processes). The two 

tools are related, among other things, to past experiences 

and educational background. 

Transaction is defined as the observable goal-related 

behavior of human beings. Transactions are influenced by an 

individual's perceptions. According to King, if an 

individual considers a goal meaningful and worth 

achievement, then transactions (behaviors) which lead to 

achieving the goals are valued Therefore, if the goals 

are valued, transactions to achieve the goals take place. 

This study seeks to examine the relationship between 

perception and transaction, as defined by King, in staff 

nurses when the goal to be obtained is the prevention of 

infection. Patients can and may participate in infection 

control decisions and actions, i.e. allowing or refusing to 

allow the nurse to rotate his/her intravenous infusion site 

after 72 hours. However, due to the level of knowledge 

required to make decisions related to infection control, it 

is chiefly the health care worker's responsibility to 

initiate, guide the patient in decision-making, and follow 

through on actions which will prevent infection. King 
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states that the client's communication and reaction to the 

nurse's actions may be nonverbal and implicit (Ackermann, et 

al., 1989). She utilizes vital signs in a comatose patient 

as an indication of the patient's reaction to·the nurse's 

action (George, 1980). Often the only indication of the 

patient's reaction and the completion of the transaction 

relating to the goal of prevention of infection is an 

absence of infection. 

In examining King's conceptualization of interaction 

(Fig.3), it is noted that the first step in goal attainment 

is perception. The interaction participant, in this study a 

staff nurse, must have a perception of the need or goal to 

be obtained. The nurses• perceptions related to infection 
' 

prevention, the goal, were measured in this study by 

determining attitude toward infection control practice, and 

knowledge related to infection control standards and 

practice. Also, data related to nursing experience and 

education were gathered to explore their influence on a 

nurse's perceptions of infection control. 

Transaction consists of a series of decisions and 

actions which lead to goal attainment. According to King 

(1981), these decisions and actions may be implicit versus 

explicit. For example, a nurse enters the room of an 

intubated, comatose patient, removes the present intravenous 

catheter and replaces it with a new catheter at a new site 

because the previous catheter had been in place for 72 

hours. Because the intravenous catheter was replaced in a 



timely fashion and proper technique was utilized in 

inserting the new catheter, the patient does not acquire an 

intravenous catheter-related infection. A transaction 

related to infection prevention has been completed. The 

nurse's compliance with infection control standards was 

utilized to measure the transaction in this study. 

Research Questions 

Four research questions were proposed for this study: 

1. Is there a relationship between knowledge of infection 

control standards and compliance with infection control 

standards in practice? 

2. Is there a relationship between attitude toward 

infection control standards and compliance with infection 

control standards in practice? 

3. Is there a relationship between knowledge of infection 

control standards and attitude toward infection control 

standards? 

4. Is there a relationship between knowledge of infection 

control standards, attitude toward infection control 

standards and compliance with infection control standards? 

Definition of Terms 

Attitude - is a predisposition of an individual to 

evaluate infection control standards and practices in either 

a favorable or unfavorable manner (Dawes, 1972). For the 

purpose of this study a favorable predisposition toward 

infection control standards is defined as a positive 

attitude. A negative attitude is defined as an unfavorable 
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predisposition toward infection control standards. Attitude 

was measured by a 15 item Likert scale questionnaire 

developed by the researcher. Attitude was measured by the 

importance the subject places upon the infection control 

standard in question. Positive attitudes were divided into 

three levels, very important, moderately important and 

important. Negative attitudes were measured using a single 

rating of unimportant. 

Compliance - is conforming to infection control 

standards by utilizing the standards of infection control to 

make practice decisions and incorporating those standards 

into one's practice. In this study, compliance was divided 

into levels according to the percentage of times the subject 

believes that he/she acts according to a specific standard 

when it is appropriate in his/her practice. The levels of 

compliance identified in this study are; high, indicating 

that the subject utilizes the standard 91% - 100% of the 

times it should be utilized; moderately high, utilizing the 

standard 71% - 90% of the time; medium, utilizing the 

standard 41% - 70% of the time; moderately low, utilizing 

the standard 11% - 40% of the time and low, utilizing the 

standard 0% - 10% of the time. Compliance was measured 

utilizing a 15 item forced answer self-reporting 

questionnaire developed by the researcher. 

Infection - is a condition in which the body or a part 

is invaded by a microscopic pathogenic agent which, under 
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favorable conditions, multiplies and produces effects which 

are injurious to that body or part (Castle, 1980). 

Infection Control Practice - is the process of 

utilizing infection control standards in the practice of 

nursing (Urdang & Flexner, 1968). 

Infection Control Standards - are principles (rules) 

used as a basis of judgment in relation to the prevention of 

infections (Urdang & Flexner, 1968). 

Knowledge - is cognitive possession of facts, truths, 

or principles relating to infection control to the extent 

that the possessor can made rational decisions concerning 

infection control (Urdang & Flexner, 1968). Knowledge was 

measured by a twenty item questionnaire developed by the 

researcher. 

Nosocomial Infections - develop within a hospital or 

are produced by microorganisms acquired during 

hospitalization (Bennett & Brackman, 1986). 

Nurse - is a person who is authorized by license to 

practice nursing as a registered professional nurse. For 

the purpose of this study, the term nurse will be limited to 

individuals participating in direct patient care. 

Perception - is the combination of knowledge of and 

attitude toward infection control .which influences nursing 

practice (King, 1980). 

Transactions - are observable goal-related behaviors 

which result in the prevention of infection (King, 1980). 

They were measured by a questionnaire developed by the 



researcher concerning the subject's compliance with 

infection control standards. 

Assumptions 

1. Individuals are sentient, rational, perceiving, 

purposeful, action-oriented beings (King, 1981). 

2. Perceptions influence decisio~ making (King, 1980). 

3. Utilization of infection control standards reduces 

nosocomial infections (Craig, 1983). 
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4. Transactions can be made with nonverbal communication 

occurring between the two members of the dyad (King, 1980). 



CHAPTER 2 

Review of Literature 

Four topic areas were identified within the review of 

literature: 1) efficacy of infection control practice, 2) 

knowledge of infection control standards, 3) attitude 

toward infection control standards, and 4) compliance 

related to infection control standards and practice. 

Efficacy of Infection Control Practice 

In 1847 Ignaz Philipp Semmelweiss began a study of 

puerperal fever among obstetrical patients at the Vienna 

Lying-in Hospital. He compared morbidity and mortality 

rates between patients who were cared for by physicians and 

medical students and morbidity and mortality rates of women 

cared for by midwives. He discovered that patients 

delivered by physicians and medical students had a mortality 

rate of 10% while those delivered by midwives had a 

mortality rate of only 3%. Factors such as food, air, water 

and socioeconomic status were included in the study along 

with health care issues. He concluded that the significant 

factor was whether or not the patient was cared for by 

midwives or physicians. He theorized that because 

physicians and students performed autopsies on patients 
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dying from puerperal fever and midwives did not perform 

autopsies, the physicians and students were transferring 

contaminated material to their patients via their hands. He 

instituted an order that all students scrub their hands in 

chlorinated lime after performing autopsies and between each 

patient examination. The mortality rate for patients cared 

for by physicians fell from 12.2% to 2.4% the first month 

afte'r instituting the use of chlorinated lime scrubs 

(LaForce, 1987). 

In 1867 Lister published the results of his study using 

carbolic acid as an antiseptic to be used on his hands and 

instruments when performing amputations. In a four year 

study involving 75 patients, the mortality rate decreased 

from 46% prior to the introduction of an antiseptic method 

utilizing carbolic acid to 15% after instituting the use of 

carbolic acid to disinfect his hands and instruments. 

In 1935, Meleny published the results of a nine year 

study of clean surgical wounds. During his study he 

identified five possible sources of wound contamination: 1) 

the nose and throat of the operating personnel, 2) the hands 

of the operating personnel, 3) the skin of the patient, 4) 

the air of the operating room, and 5) the instruments and 

materials used in the operation. over the nine-year period, 

modifications in operating room techniques which placed an 

emphasis on efficient autoclaving of supplies and 

instruments, proper masking of the nose and mouth of the 

operating personnel, and decontamination of the patient's 
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skin with antiseptics decreased the clean surgery infection 

rate from 14% in 1925 to 4.8% in 1933. 

A study done at the University of Manitoba Medical 

Center in 1978 (Conly, Hill, Ross, Lertzman & Louie, 1989) 

demonstrated a decrease in the infection rate in a medical 

intensive care unit after the increase in frequency of pre

and post-pati~nt contact handwashing by health care workers 

occurred. Observations prior to the study revealed that 

10.4% of the patient contacts were preceded by handwashing 

and 29% of the patient contacts were followed by 

handwashing. The infection rate was 33% at this time. 

Educational interventions were instituted which focused on 

handwashing. At the end of the educational campaign, health 

care workers were again observed. At this time 66.8% of all 

patient contacts were preceded by handwashing and 75.6% were 

followed by handwashing. During this post-educational 

period the infection rate decreased to 12%. 

A study of nosocomially acquired Clostridium difficile 

infections done at the University of Minnesota Medical 

Center in 1986/1987 (Johnson, et al., 1990) demonstrates the 

effectiveness of glove use in preventing cross infection. 

Four hospital wards historically known for high C. difficile 

infection rates were divided into two groups, a study group 

and a control group. Infection rates related to b· 

difficile and rates for health care workers (HCWs) harboring 

the organism (carriage) were determined for each group for a 

period of six months. At the end of the six months, an 
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educational program consisting of inservices, posters 

specifically directed at wearing gloves when handling stool, 

and follow-up visits by the infection control practitioner 

was instituted on the study units. Also, boxes of gloves 

were placed at each bedside on the study unit. On the 

control unit, boxes of gloves were placed in a supply room 

but not at the bedside and no educational programs were 

provided. 

At the end of the following six months, C. difficile 

specific infection rates and HCW carriage were again 

determined. The results demonstrated a significant decrease 

in both infection rate and HCW carriage of~- difficile 

(p=.029 and p=.014 respectively) on the study wards. No 

significant difference in infection rate and HCW carriage 

occurred on the two control wards. This study indicates the 

validity of infection control practice. It also indicates 

that increased knowledge related to infection control 

methodologies coupled with convenience of support measures 

for compliance can result in decreased cross infection. 

Knowledge of Infection Control Standards 

Williams and Buckles (1988) developed a longitudinal 

study with the purpose of determining the reasons for a low 

level of compliance with infection control practices in 

addition to educating and motivating staff to comply with 

infection control standards. They measured Hews• attitude 

toward and knowledge of infection control practice through a 

twenty item questionnaire, divided into four categories: 
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appraisal (cost/benefits) of infection control measures, 

perception of infection risks, education concerning cross

infection, and willingness to comply with infection control 

measures. Compliance was measured by monitoring handwashing 

frequency using an electronic monitor attached to specially 

modified soap dispensers in representative clinical areas. 

After baseline data were obtained, educational and 

promotional campaigns were begun. The educational campaign 

consisted of placing on each ward, three posters which 

outlined the hospital's policy on antisepsis, disinfection 

of equipment, and infections requiring isolation and the 

procedure for reporting of communicable diseases being 

placed on the wards. Pocket-sized booklets describing 

isolation policy were presented to all medical staff with 

larger copies placed on each ward. Posters containing 

specific instructions related to the nursing care of 

patients in isolation were made available as needed. The 

promotional campaign consisted of use of a soap manufactured 

to the cosmetic specifications of the hospital staff; nine 

posters with slogans designed to encourage handwashing; 

production and distribution of a video film related to 

handwashing; distribution of a leaflet outlining indications 

and correct technique for handwashing to the staff; and 

media publicity, including newspaper, radio and television. 

At completion of each campaign, the questionnaires were 

repeated and pre-campaign and post-campaign scores compared. 
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The data indicated that there was no significant 

difference between attitude scores before and after either 

the educational or promotional campaign. Knowledge scores 

were significantly better after the educational campaign. 

Handwashing frequency decreased after the educational 

campaign but increased after the promotional campaign. A 

six month follow-up measure of handwashing frequency found a 

return to the baseline level. This may indicate the 

importance of attitude in relation to knowledge for long 

term compliance to occur. 

Weinstein, Kotilainer and Gantz (1987) tested 548 

University of Massachusetts Medical Center nurses• knowledge 

related to infection control standards. A mock patient room 

was set up with a resuscitation manikin as the patient. 

Twenty breaks in aseptic technique were staged within the 

room. The infractions covered five infection control areas: 

foley catheter care, intravenous therapy care, respiratory 

therapy care, handwashing and isolation technique, and 

general sanitation and safety. Nurses were allowed ten 

minutes to examine the •patient", medical devices, and the 

room and asked to list all potential infection hazards they 

identified in the room. The average score was 11.4 (57%) 

out of a possible 20 correct answers. The individual item 

scores ranged from, 9% (49/548) of the participants 

recognizing blood on the intravenous therapy pole as an 

infection hazard, to 97% (531/548) of the participants 



recognizing the foley catheter drainage bag being on the 

floor as an infection hazard. 

Attitude Toward Infection Control Practice 
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Operating room nurses• attitude toward aseptic 

techniques in the operating room were studied through a mail 

survey sent to 200 randomly selected members of the 

Association of Operating Room Nurses (Kasal, 1985). Fifty

six infractions related to five areas were identified in the 

survey instrument: 1) operating room team preparation, 2) 

surgical procedure, 3) handling sterile items and gowning, 

4) scrub procedure, and 5) room preparation. The nurse was 

asked to identify each infraction as a minor infraction or a 

major infraction. 

The data analysis demonstrated that respondents were 

unable to agree by a two-thirds majority whether or not an 

infraction was a major or minor source of contamination in 

22 of 56 infractions. Data indicated that only five of the 

infractions identified as most frequently occurring were 

considered major sources of contamination by a two-thirds 

majority. These five were 1) circulating nurse does not 

wash before each case, 2) expiration date of sterile item 

was not checked, 3) wrapped sterile items were dropped on 

the floor, then used, 4) cap does not cover hair properly, 

and 5) mask was worn improperly. 

The findings of Kasal (1985) have significant 

implications to the current study. When nurses do not 
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perceive that an infraction is important, it is more likely 

that they will participate in that infraction. 

In Milwaukee, Wisconsin, questionnaires were sent to 

all staff members of four nursing homes: a university

affiliated nursing home, a hospital-based nursing home, a 

private nursing home, and a home care agency to determine 

the attitude of nurses working with geriatric patients 

toward infections and infection control (Leclair, Schicker, 

Duthie, Hoffman, & Franson, 1988). Nurses in all facilities 

agreed that infections are a threat to the elderly 

population, particularly with respect to influenza and 

bacterial pneumonia. Nurses working in the home care agency 

indicated that isolation and waste disposal methods has less 

priority as a means of preventing spread of infection than 

did other groups of nurses. 

Nurses in all clinical areas surveyed identified wound 

infections, conjunctivitis, and diarrhea to be less frequent 

concerns than respiratory tract and urinary tract 

infections. Nurses in all clinical settings expressed that 

they avoided contacting the physicians about patient 

temperatures of less than 38.9 degrees centigrade. 

Compliance with Infection Control Practices 

Newman, Schimpf, Young and wiernik (1981) reported on a 

seven year surveillance of post admission acquisition of 

gram negative bacilli and subsequent bacteremias among 128 

patients with acute nonlyrnphocytic leukemia (ANLL) in the 

Baltimore Cancer Research Program at the University of 
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Maryland Hospital. In 1974 an extensive infection prevention 

program for patients and staff members was begun. Emphasis 

was placed on handwashing, asepsis and reduction of invasive 

procedures. Data relating to bacterial flora of the 

patients were collected by obtaining surveillance cultures 

of the nose, gingiva, axilla and rectum from all patients 

upon admission and twice weekly during hospitalization. The 

results of the study indicated that the number of 

bacteremias resulting from organisms present at the time of 

admission and bacteremias due to nosocomially-acquired 

organisms decreased after the institution of infection 

control techniques. 

Crow and Taylor (1983) studied nurses• compliance with 

aseptic technique in the operating room. They'identified 

five areas of operating room nursing techniques to be 

evaluated: 1) operating room preparation, 2) the surgical 

scrub, 3) aseptic infractions in surgical asepsis during 

surgery, 4) integrity of sterile items, and 5) the cleanup 

of the operating room between cases. A checklist utilizing 

the AORN standards, and recommended practices from 

Alexander's Care of the Patient in Surgery and Berry and 

Kahn's Introduction to Operating Room Technique was prepared 

for data collection. Observations were made and the 

checklist completed during 36 surgical cases. Infractions 

were identified and tallied at the end of each case. 

The total number of infractions per case ranged from 

four to thirty-three. A greater number of breaks in 



technique occurred in the third cases (37.3%) than in the 

second cases (20.2%). Two of the 36 patients developed 

wound infections; a 5.6% infection rate compared to the 

nationally accepted surgical infection rate of 1% to 3%. 
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The two cases that became infected had 28 and 29 infractions 

per case, respectively. 

An observational study conducted in 1988 to determine 

compliance with universal precautions in an emergency 

department involved a total of 169 health care worker

patient encounters (Baraff & Talan, 1989). Sixty-eight 

observations occurred in the resuscitation suite; 21 during 

the care of four cardiac arrest patients and 47 during the 

care of 11 critical trauma patients. The remaining 101 

observations were during intravenous catheter placement or 

phlebotomy. The health care workers observed were 116 

nurses, 34 physicians and 19 emergency medical technicians. 

Policy for this emergency department required the use 

of gloves when performing a venipuncture. Nurses were 

observed wearing gloves 51.1% of the times they performed a 

venipuncture, physicians 50% of the time and emergency 

medical technicians 71.4 % of the time. 

Policy required the wearing of gloves, gown, mask, and 

protective eyewear for all contact with patients treated in 

the resuscitation suite. During the care of critical trauma 

patients, gloves were worn by 75% of health care workers 

involved in patient care, gowns by 27%, protective eyewear 

by 19% and masks by only 2%. For cardiac patients, gloves 
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were worn by 70% of health care workers, gowns by 30%, 

protective eyewear by 15% and masks by none. It should be 

understood in evaluating this study that the policies 

adopted by this emergency department were very stringent and 

exceeded the CDC standards. 

The University of Massachusetts Medical Center utilized 

mock surgery to help operating room staff members identify 

breaks in aseptic technique (Fernsebner, 1986). A portion 

of the staff members volunteered to participate in a mock 

surgical procedure. Thirty-one infection control practices 

commonly used in the operating room were selected for use in 

the program. Volunteers performed a mock surgical procedure 

and during the procedure committed one or more infraction of 

the selected techniques. The remainder of the group 

observed the procedure and attempted to identify the 

infractions. The average score was identification of 58% of 

the infractions. No observer identified less than 45% of 

the infractions. This intervention was utilized to heighten 

operating room staff member's awareness of infection control 

practices and thereby increase compliance with the 

practices. 

Fernsebner (1986) found that among operating room 

nurses, those with several years of experience in the 

operating room could identify more breaks in aseptic 

technique than nurses with less years of experience in the 

operating room. She also found that nurses with diplomas 

were able to identify a greater nwnber of breaks in aseptic 



technique than were nurses with either an associate degree 

or a bachelor's degree. 
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A study, at the University of Manitoba Medical Center 

done in 1978 and repeated in 1983, of handwashing practices 

in a medical intensive care unit demonstrated that 

compliance was low with the policy requiring hands to be 

washed with an antiseptic soap prior to and after each 

patient contact (Conly, Hill, Ross, Lertzman & Louie, 1989). 

Ninety two health care worker-patient contacts were observed 

during the study. The health care workers included 

physicians, nurses, aides, respiratory technicians and 

diagnostic services. Data collected indicated that only 

10.4% of all patient contacts were preceded by handwashing 

and only 29% of patient contacts were followed by 

handwashing. Nurses washed their hands 13% of the time 

prior to patient contact and 37% of the time after patient 

contact. 

An educational program relating to handwashing was 

initiated. Data relating to the study were provided to all 

groups having patient contact in the medical intensive care 

unit. Educational inservices emphasizing specific 

deficiencies were provided for all staff; policies and 

procedures were reviewed and modified as necessary. 

Memoranda regarding handwashing were sent to all attending 

staff and departments. Infection control posters 

emphasizing handwashing procedures were placed in the 

medical intensive care unit. 



Nine months after the original study, a replication was 

done. An average compliance rate with good handwashing 

technique of 22.5% during the pre-intervention study 

increased to 42.2% compliance at the time of the post

intervention survey. Nurses demonstrated the greatest 

improvement in compliance with good handwashing techniques, 

washing before and after each patient contact with 100% 

compliance with policy. When the survey was repeated four 

years later in 1982, nurses had maintained the highest level 

of compliance. Prior to patient contact, they washed their 

hands 56% of the times, and 39% after patient contact. 

Summary 

Four areas were identified for literature review. 

References relating to the history and importance of 

infection control practice were reviewed to provide a more 

solid basis for pursuing this field of study. 

Two studies (Weinstein, Kotilainer & Gantz, 1987; 

Williams & Buckles, 1988) were identified which measured 

knowledge levels. Several alluded to the importance of 

knowledge but no specific findings were identified. 

Two studies (Kasal, 1985; Leclair, Schicker, Duthie, 

'Hoffman, & Franson, 1988) related to nurses• attitude toward 

infection control. One study reviewed operating room 

nurses• evaluation of which infractions in aseptic technique 

they considered to be major or minor. Findings indicated 

that there is little consensus among operating room nurses 

as to which infractions are minor and which are major. This 
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particular study should make infection control practitioners 

consider whether or not there is sufficient data to support 

the techniques currently recommended. If data are not 

available to support these techniques then research needs to 

be done which will either support the techniques or assist 

in changing them. 

The second study related to nurses• attitude toward 

infections in the elderly or incapacitated patients. This 

study had particular significance in that by hesitating to 

call the physician about a temperature lower than 38.9 

degrees centigrade, treatment may be delayed too long. 

Four studies (Baraff & Talan, 1989; Conly, Hill, Ross, 

Lertzman & Louie, 1989; Crow & Taylor, 1983; Newman, 

Schimpf, Young & Wiernik, 1981) concerning compliance with 

infection control practice were identified. Each study 

presented a unique perspective of compliance with infection 

control standards, demonstrating the difficulty in measuring 

this concept. However, they all indicated that compliance 

with infection control standards needed improvement. 

This literature review indicates that little study has 

been done of nurses• knowledge and attitude related to 

infection control. The studies which have been done 

relating to nurses• knowledge of infection control standards 

do indicate a low level of knowledge. Also, no studies were 

identified which correlate the three variables of knowledge, 

attitude and compliance. 



CHAPTER 3 

Method 

Design of the Study 

The focus of this study was an examination of the 

relationship between the concepts of knowledge, attitude and 

compliance of staff nurses in relation to ~nfection control 

standards. A questionnaire designed to measure the three 

variables was developed by the researcher. 

Instrumentation 

Few instruments have been developed to measure the 

concepts of knowledge, attitude and/or compliance related to 

infection control. One instrument previously developed 

measured knowledge and two measured attitude. The only 

instruments described in the literature to measure 

compliance with infection control standards are 

observational checklists which are not applicable to this 

study. None of these questionnaires have been tested for 

reliability and validity. Each previously developed 

questionnaire targeted a specific health care worker 

population, one, a combined health care worker population in 

England consisting of physicians and assistants as well as 

nurses, the other population worked in either home health 
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or a nursing home setting. Neither of these sample 

populations correlate adequately with this study population. 

Due to the lack of acceptable instruments that measure 

knowledge, attitude and compliance, the instrument utilized 

in this study was developed by the author. The 

questionnaire consists of five sections: a cover letter, a 

demographic information section, a section measuring the 

respondents• knowledge of infection control standards, a 

section measuring the respondents• attitude toward infection 

control standards and a section measuring the respondents• 

compliance with infection control standards. 

Cover Letter 

The cover letter explained the purpose of the study, 

information pertinent to an informed consent, and additional 

information required for compliance with human assurance 

standards. The cover letter included the researcher's name 

and a method for contacting the researcher if the 

participant desired. The fact that return of the 

questionnaire indicated that the respondent consented to 

participate in the study was explained and confidentially 

assured (see Appendix B). 

Demographic Data 

The second section of the questionnaire obtained 

demographic data specific to the sample population (see 

Appendix C). This section included years of experience in 

nursing, educational level, and current area of nursing in 
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which the respondent works. The purpose of this section was 

to be able to describe the sample adequately. 

Instrument for Measuring Respondent's Knowledge of. 

Attitude toward and Compliance with Infection Control 

Standards 

The third, fourth and fifth sections of the 

questionnaire measured the respondent's knowledge of, 

attitude toward, and compliance with infection control 

standards (see Appendix D). All items of the questionnaire 

were based upon five Centers for Disease Control guidelines. 

The knowledge portion of the questionnaire was 

developed in the form of an objective test. Twenty 

questions, ten multiple choice and ten true false questions 

made up this section. 

Attitude was measured by a forced choice Likert Scale. 

The choices were coded to indicate whether or not the 

respondent considered a specific infection control practice 

or standard very important, moderately important, important 

or unimportant. 

Compliance was measured by a forced choice Likert 

Scale. The choices were coded to indicate a high level of 

compliance (91% - 100% compliance with standards), a 

moderately high level of compliance (71% - 90% compliance), 

a medium level of compliance (41% - 70% compliance), a 

moderately low level of compliance (11% - 40% compliance) 

and a low level of compliance (0% - 10% compliance). 
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Reliability 

Consistency of the instrument was measured by 

administering the instrument to a convenience sample of 

nurses participating in inservice programs at one of the 

participating hospitals. The completed questionnaires, were 

scored and Cronbach's alpha determined. 

Stability of the instrument was to be tested by a 

test/retest study at a local hospital. Response for this 

study was inadequate for statistical analysis. 

The questionnaire was revised. Pilot studies were 

repeated to determine the consistency and stability of the 

revised instrument. Forty-three staff nurses participated 

in the second consistency pilot study and twenty-three 

participated in the second test/retest study. 

Validity 

Forty infection control practitioners (ICP) were 

randomly selected from members of the Georgia Infection 

Control Network and asked to evaluate the instrument in 

relation to content validity (see Appendix E). Following 

revision of the questionnaire, a second random selection was 

made of 250 hospitals in the 48 continental United States. 

The same evaluation form was sent to the infection control 

practitioner at each hospital. 

Criteria for inclusion in the second sample population 

was a bed number of 250-1000 and accreditation by the Joint 

Commission on Accreditation of Hospitals Organization. The 

bed number ensured that these hospitals corresponded in size 



to the hospitals participating in final data collection. 

Joint Commission accreditation requires a certain 

educational level for infection control practitioners. 

Subjects 
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The target population for this study consisted of 

registered nurses (RN) working as staff nurses in five acute 

care facilities in a southern state. Two hundred fifty 

subjects, fifty from each of the five hospitals, were asked 

to participate in the study. 

The five participating hospitals were asked to provide 

a list with the names and addresses of all RNs working full 

time as staff nurses at the facility from which the 50 names 

were selected on a random basis. The sampling frame was 

limited to full time employees in order to reduce the 

possibility of a subject being chosen twice because they 

work full time at one of the participating hospitals and 

part time at another of the participating hospitals. The 

names of nurses who participated in the pilot study were 

deleted from the list. 

Procedure for Data Collection 

Following approval by the Human Assurance Committee 

(see Appendix A), the Director of Nursing (DON) or her 

representative at each study hospital was contacted by phone 

and a copy of the study proposal and questionnaire was sent 

to them. Questions were answered as appropriate and 

permission to begin data collection was obtained. 



A method for obtaining the random sample was decided 

upon and a date set to select the subjects. After making 

address labels, the list was destroyed. 
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Each subject was mailed a packet containing a copy of 

the cover letter, demographic questionnaire, measurement 

instrument, and a stamped, self-addressed envelope for 

return of the instrument to the researcher. Upon return of 

the questionnaire, the demographic data were coded for 

computer entry and each section scored and/or coded for 

computer entry for data analysis. All questionnaires· 

received prior to the deadline date specified in the cover 

letter were used in the data analysis. Questionnaires 

received after data entry was completed and data analysis 

begun were not included in the data analysis but were 

retained for possible future analysis. 

Data Analysis 

Data analysis began by scanning the questionnaires for 

completeness. Incomplete questionnaires were defined for 

this study as 1) having one or more items in the demographic 

section blank or 2) failure by the subject to answer at 

least fifty percent of the items in one or more of the three 

measurement sections. Incomplete questionnaires were 

deleted from the data set. All complete questionnaires were 

coded and/or scored as described in a previous section. 
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Sunnnar:y Statistics 

Frequency distributions of the demographic section and 

measures of central tendency of the scores/codes were 

determined for each section of the measurement instrument. 

The frequency distributions were used to describe the sample 

and scores on the measurement instrument. The mean for each 

population subset was determined. Pearson product moment 

correlations were performed in order to examine the 

relationships of the variables with the population subsets. 

Regression analysis was done on two of the variables and the 

subsets related to years of nursing experience. 

Correlational Statistics 

Pearson's product moment was used to examine the 

relationship between the three variables. Stepwise 

regression analysis was performed to determine if the 

independent variables of knowledge and attitude acted in 

conjunction with one another to influence an individual's 

compliance. The level of significance set for all 

correlational analyses was 0.05. 

Limitations 

The generalizability of this study is limited by the 

fact that all data were collected in one geographic 

location; therefore, any conclusions and generalizations 

that are reached are applicable only to this particular 

geographical location. The inability to manipulate the 
, 

independent variables (knowledge and attitude) and the 

inability to randomize the sample by demographic data groups 
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instead of participating hospitals increases the risk of 

erroneous interpretation of results. This study measures 

only two concepts in King's theory of goal attainment and 

measures those concepts only from the viewpoint of the 

nurse. Therefore, results provide no information related to 

the other concepts within the theory nor to the patient's 

participation in the goal attainment process. 

The data were obtained by a self-reporting method. 

Accuracy of self-reported information is entirely dependent 

upon those who choose to participate in a study. It is 

hoped that honesty on the part of participants was enhanced 

by the method of data collection. Compliance was measured 

according to the beliefs of the subject related to their 

compliance with infection control standards which could be 

biased by internal or external factors. A certain amount of 

bias was likely to occur because the nurses who are most 

motivated related to infection control were more likely to 

respond to the questionnaire. The test-retest pilot study 

was limited by an inability to control for experiences of 

the participating nurses during the two week period between 

the tests. 



CHAPTER 4 

Data Analysis 

This chapter presents the analyses of research data. 

Discussion will begin with the reliability and validity 

analysis of the pilot studies. Discussion of the summary 

and correlational statistics will follow. 

Pilot Study Series 1 

Reliability - Consistency 

Thirty staff nurses participated in this portion of the 

study. The statistical package SPSS was utilized to 

determine Cronbach's alphas for each section (see Table I). 

Table I 

Cronbach•s alphas of the Infection Control Knowledge. 

Attitude and Compliance Instrument for Pilot Study 1 

Section 

Knowledge 

Attitude 

Compliance 

41 

alpha 

.0859 

.4081 

.7178 
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The alpha for compliance was in a low but acceptable range; 

however, the alphas for knowledge and attitude were 

considered too low to continue the study with the instrument 

as written. 

Reliability - Stability 

Thirty-two staff nurses were selected to participate in 

this portion of the study. Each nurse received a 

questionnaire.by mail and was asked to complete the 

questionnaire again at an inservice program. Four 

participants (12.5%) returned the questionnaire by mail. 

Three participants (9.4%) completed the questionnaire at the 

inservice. Only one of those completing the questionnaire 

at the inservice had previously returned the questionnaire 

by mail. Participation in this pilot study was inadequate 

for statistical analysis. 

Validity 

Forty infection control practitioners in the state of 

Georgia were asked to evaluate the questionnaire regarding 

pertinence to nursing and its ability to determine a 

participant's knowledge of, attitude toward and compliance 

with infection control standards. Twenty (50%) of the 

infection control practitioners returned the evaluation. 

Fifteen (75%) of the infection control practitioners who 

returned the evaluation form stated that in their opinion 

the questionnaire would supply the information the 

researcher was seeking. 



Pilot Studies - Series 2 

Reliability - Consistency 

~orty-three staff nurses participated in the second 

reliability study. The data from each questionnaire were 

coded and Cronbach•s alpha determination made in the same 

manner as in Pilot Study Series i (see Table II). 

Table II 

Cronbach•s alphas of the Infection Control Knowledge. 

Attitude. and Compliance Instrument for Pilot Study 2 

Section 

Knowledge 

Attitude 

Compliance 

alpha 

.3409 

.6498 

.6754 
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Alphas for both knowledge and attitude did increase for 

this version of the questionnaire. It is interesting to 

note that the alpha for compliance decreased slightly, .6754 

for this study versus .7i78 for the first pilot study. The 

alpha for knowledge continued to be lower than preferred. 

The alpha for attitude increased sufficiently to become 

acceptable. Based on this study alone, the tool probably 

needed to be revised again. Kline (i986, p. 3) states that 

it can be argued that high internal consistency is contrary 

to validity due to the fact that in order to correlate 
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highly a test can measure only a narrow variable. He points 

out that the maximum multiple correlation between tests and 

the criterion are obtained when the variables are not 

correlated. This questionnaire was specifically designed to 

examine several different areas of infection control. This 

may explain the consistently low alphas. 

Reliability - Stability 

TWenty-three staff nurses participated in the second 

test/retest study. Answers from both questionnaires were 

coded and analyzed using the SPSS statistical package. 

There was little difference in the mean and standard 

deviations of the test and retest (see Table III). 

Table III 

Means and Standard Deviations of Test - Retest:of Infection 

Control Knowledge. Attitude. and Compliance Instrument 

Section Test 

Knowledge 1 

Knowledge 2 

Knowledge 

Attitude 1 

Attitude 2 

Attitude 

Mean 
Standard 
Deviation 

.7500 .084 

. 7478 .103 

3.7449 .225 

3.7971 .299 

Difference 
of Means 

.0022 

.0522 



(Table III continued) 

compliance 

Compliance 

Compliance 

1 

2 

4.3403 

4.4758 

.357 

.347 

45 

.1355 

T-tests indicated that there was no significant 

difference between the scores of the test and the retest at 

a .OS confidence level (see Table IV). 

Table IV 

T-tests for Paired Samples of the Infection Control 

Knowledge. Attitude. and Compliance Instrument 

Degrees of 2-tail 
section t Value Freedom Prob. 

Knowledge . 11 22 .910 

Attitude -1.22 22 .237 

Compliance -1.93 21 .068 

Pearson's correlation studies were done on the scores. 

The correlation for Knowledge was .540 (p=.008). The 

correlation for Attitude was .589 (p=.003). The correlation 

for Compliance was .561 (p=.007). 

Validity 

Sixty-two (24.8%) of the 250 infection control 

practitioners selected choose to participate in the study. 

Forty-five (72.6%) stated that in their opinion, the 

questionnaire was both pertinent to nursing and would 
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provide information related to the knowledge of, attitude 

toward and compliance with infection control standards. 

Nine (14.5%) of the infection control practitioners felt 

that the questions were too indepth for staff nurses and 

stated that staff nurses would not know the answers to the 

questions in the knowledge portion of the questionnaire. 

Seven (11.3%) indicated that honesty by the participant, 

especially on the compliance portion, was the key to the 

questionnaire's ability to accurately measure attitude and 

compliance. One (1.6%) stated that Centers for Disease 

Control standards are outdated and therefore should not be 

the only source utilized in developing questions related to 

infection control. 

Final Data Collection 

Summary Statistics 

One hundred fifteen staff nurses participated in the 

final study. The scores on the knowledge portion of the 

questionnaire ranged from 50 to 95 with a mean of 72.83. 

The scores on the attitude portion ranged from 3.07 to 4.00 

with a mean of 3.74. The scores on the compliance portion 

ranged from 2.79 to 5.00 with a mean of 4.42. 

Prior to further data analysis, the data were divided 

into subsets according to the demographic items of education 

and years experience. Many nurses stated they were employed 

in several different areas of nursing. Therefore, 

statistical analysis of this area of the demographic 



information became unprofitable and inconclusive and was 

suspended. 
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Of the 115 nurses, fifteen (13.04%) were diploma 

graduates, thirty-nine (33.91%) held associate degrees in 

nursing, fifty-five (47.83%) held a bachelor's degree in 

nursing and six (5.22%) were masters prepared nurses. The 

scores for each group were compared using the Statgraphics 

statistical package (see Table V). The masters prepared 

nurses scored highest on the knowledge portion; they also 

displayed the most positive attitude toward infection 

control and they reported the highest level of compliance. 

The bachelors prepared nurses displayed the next highest 

knowledge level; however, they reported the lowest attitude 

and compliance levels. Diploma nurses on the other hand had 

the lowest knowledge level, but reported the second highest 

attitude and compliance levels. 
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Table V 

Scores by Level of Education on Infection Control Knowledge. 

Attitude. and Compliance Instrument 

Educ. 
Level 

DIP (n=15) 

AD (n=39) 

BSN (n=55) 

MSN (n=6l 

Knowledge 

Mean Mim. Max. 

71.0 55.0 90.0 

71. 5 55.0 85.0 

74.1 50.0 95.0 

74.2 70.0 80.0 

Pearson product moment 

determine if a relationship 

a.ttitude and compliance and 

Attitude Compliance 

Mean Mim. Max. Mean Mim. Max. 

3.76 3.33 4.00 4.53 3.27 5.00 

3.76 3.40 4.00 4.43 3.67 5.00 

3.72 3.07 4.00 4.36 2.79 4.93 

3.78 3.40 4.00 4.58 3.80 4.87 

correlations were performed to 

exists between knowledge, 

educational background. The 

correlation between knowledge and education was .1356 

(p=.0742.) The correlation between attitude and education 

was -.0433 (p=.3231), and the correlation between compliance 

and education was -.0750 (p=.2128). No relationship was 

identified between knowledge, attitude or compliance and 

educational background. 

The next item examined was the participants' length of 

time in nursing. Four (3.49%) participants had been in 

nursing six months to one year, thirty (26.09%) had been in 

nursing for one to five years, twenty-seven (23.48%) for six 

to ten years, twenty-one (18.26%) for eleven to fifteen 

years and thirty-three (28.70%) for more than fifteen years. 

Statgraphics was used to determine the summary statistics in 
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relation to length of time in nursing. See Table VI for 

average scores of each group. 

Table VI 

Scores on Infection Control Knowledge. Attitude. and 

Compliance Instrument by Years of Experience 

Exper. 
Level 

Knowledge 

Mean Mim. Max. 

6mo-l Yr. (n=4) 68.8 55.0 85.0 
1-5 Yrs. (n=30) 71.0 50.0 90.0 
6-10 Yrs. (n=27) 74.4 55.0 85.0 
11-15 Yrs. (n=21)73.8 55.0 90.0 
;,15 Yrs. (n=33) 73.0 55.0 95.0 

Attitude Compliance 

Mean Mim. Max. Mean Mim. Max. 

3.72 3.60 3.93 3.95 3.20 4.87 
3.68 3.07 4.00 4.32 2.79 4.93 
3.72 3.40 4.00 4.40 3.53 4.93 
3. 77 3.27 4.00 4.55 3. 73 4.93 
3.81 3.33 4.00 4.50 3.27 5.00 

Nurses with six to ten years experience displayed the 

highest level of knowledge. The most positive level of 

attitude was displayed by nurses with more than fifteen 

years experience and the highest level of compliance was 

displayed by nurses with eleven to fifteen years of nursing. 

Nurses with six months to one year experience displayed the 

lowest level of knowledge. Nurses with one to five years 

scored lowest on the attitude portion and nurses with six 

months to one year experience scored lowest on the 

compliance portion. 

Pearson product moment correlations were performed to 

examine further the relationship between the variables of 

knowledge, attitude and compliance and the participant's 
i.f 

years of nursing experience. The correlation coefficient 

for knowledge and nursing experience was .0917 (p=.1648). 
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The correlation coefficient for attitude and nursing 

experience was .2265 (p=.0075). The correlation coefficient 

for compliance and nursing experience was .2399 (p=.0049). 

There was no significant correlation between knowledge and 

experience. Experience did significantly correlate with 

both attitude and compliance. These findings indicate that 

the longer a nurse has been working in nursing, the more 

positive his/her attitude toward infection control standards 

and the more compliant they are with infection control 

practices. 

Correlational Statistics 

Relationships between the three variables were examined 

by Pearson product moment correlations. There was no 

significant relationship identified between knowledge and 

compliance, r=.0892 (p=.1715). Compliance and attitude were 

highly related, r=.4760 (p=<.0001). Attitude accounted for 

22.66~ of the variability in compliance scores. Knowledge 

and attitude were inversely correlated, r=-.1775 (p=.0289). 

This indicates that the more knowledgeable a nurse is in 

relation to infection control standards, the less positive 

his/her attitude toward infection control standards. 

A stepwise regression analysis was performed in order 

to examine the relationship between all three variables. 

Although knowledge, when tested alone, does not correlate 

significantly with compliance, in conjunction with attitude 

there is a significant correlation. The F for attitude was 



34.i9 (p=<.OOi) and F for knowledge was 4.70 (p=.0322). 

R-squared for the analysis was 24.45. 

summary 

The findings of this study indicate that compliance 

with infection control standards is influenced by a positive 

attitude toward infection control standards, the more 

positive an attitude, the higher the level of compliance. 

Findings also indicate that knowledge alone is not 

sufficient to increase compliance. However, if knowledge 

and attitude levels increase in conjunction with one 

another, compliance will be increased as well. 



CHAPTER 5 

Discussion 

This study found that staff nurses possess a lower than 

desired level of knowledge related to infection control. 

The average score on the knowledge portion of the 

questionnaire was 72.8 with a modal score of 75. These 

results are consistent with the results of Weinstein, 

Kotilainer and Gantz (1987), who identified a low level of 

knowledge related to infection control standards at the 

University of Massachusetts Medical Center. 

The type of educational background a nurse possesses 

does not significantly influence his/her knowledge, attitude 

or compliance level. No significant difference was found in 

the knowledge level of diploma nurses versus nurses who are 

masters prepared. There was also no significant 

relationship identified between attitude and compliance and 

educational levels. This suggests that all levels of 

education present essentially the same amount and type of 

information related to infection control standards. 

Diploma and associate degree nurses tended to have more 

years of nursing experience than the bachelors prepared 

nurses (see Figure 4). The years of experience in nursing 

significantly related to attitude and compliance levels. 

This may be related to the fact that hospital policy 
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dictates compliance with many infection control standards in 

order to obtain Joint Commission accreditation. The lack of 

significance in the relationship between knowledge and years 

of experience in nursing supports this supposition. In 

complying with infection control standards, the nurse may 

not be making personal decisions related to infection 

control standards but rather following hospital policy. 

25 

■DIP 

20 □AD 

□BSN 

15 
□MSN 

6mo-lyr 1-5 yrs 6-10 yrs 11-15 yrs >15 yrs 

Figure 4. Years of Nursing Experience by Nursing Education 

of Study Participants 

This study indicates that nurses have little 

information related to infection control standards when they 

graduate from nursing school, as indicated by the 68.75 mean 

score of nurses with less than one year's experience. 



54 

However, the knowledge level did not significantly increase 

over time. The lack of significance between knowledge and 

years of nursing experience indicates that nurses• knowledge 

levels are not increasing over their years of experience. 

Correlation for the total study population did not 

indicate results different from the results of the subsets 

by education and years of experience. There was no 

statistically significant correlation between knowledge and 

compliance. This may be related to the low levels of 

knowledge indicated by the scores on the knowledge portion 

of the questionnaire. Their knowledge of infection control 

may not be sufficient to assist them in making decisions 

concerning patient care. This supposition is supported by 

the fact that the scores on the knowledge portion of the 

test rose dramatically on the third version of the 

questionnaire after more questions were added in the 

knowledge category of the cognitive domain and questions in 

the comprehension and analysis category were deleted. The 

maximum score on the first version of the questionnaire was 

65, and 95, the maximum score on the final version. 

Attitude and compliance did significantly correlate. 

As discussed earlier, this may be related to the fact that 

infection control is identified as an important issue by 

hospital policy as well as compliance being required. 

It is of interest that knowledge has a negative 

correlation with attitude. It appears that nurses who 

possess a higher level of knowledge, have a less positive 



attitude toward infection control. This is a puzzling 

finding and one that should be explored further. 
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According to Imogene King's (1981) nursing theory of 

goal attainment, if nursing identifies infection control as 

a goal, the information or knowledge base that they use in 

decision-making related to infection control and their 

attitude toward infection control will influence their 

actions. Data analysis supports this theory. The lack of 

significance between knowledge and compliance coupled with 

the low mean for the scores (72.83) suggests that the lack 

of an adequate knowledge base may decrease compliance. 

Results of this study also indicate that attitude, or how an 

individual feels about a subject, can influence that 

individual's actions. 

King's theory is further supported by the stepwise 

multiple regression when knowledge and attitude are combined 

and present a significant relationship with compliance. It 

is obvious that although knowledge alone cannot influence 

the action, when combined with attitude, it becomes. a 

significant force in the decision-making process and 

influences action in the form of compliance. This may 

indicate that if an individual's compliance with infection 

control is to be affected, information relating to standards 

is not sufficient to cause an increase in compliance. That 

information must be presented in a manner which will cause 

the individual to value the information and infection 

control standards. 



Recommendations for Practice 

Knowledge and attitude levels may increase if the 

educational programs preparing students to become nurses 

included an increased amount of information related to 

infection control. By presenting this information in a 

manner that supports its importance, nurses• attitude may 

become more positive toward infection control. 
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Post-graduate education programs providing the basics 

of infection control have the potential to increase staff 

nurses• knowledge level. Programs including rationale and 

histories of specific patients rather than a presentation of 

statistics may improve staff nurses• attitude toward 

infection control. 

Published standards and studies related to infection 

control standards are often not readily available to staff 

nurses and nurse educators. By providing staff nurses and 

nurse educators with that information, infection control 

practitioners may help to increase knowledge and attitude 

and thereby increase compliance. 

Recommendations for Further Research 

The sample size used for testing the questionnaire for 

reliability was very small. As a result the correlation 

coefficients may have been negatively affected. Additional 

testing of the questionnaire may increase the coefficients. 

Research in which the researcher manipulates the 

variables of either knowledge and/or attitude would be 

helpful in verifying some of the conclusions of this study. 



Measuring compliance by observation rather than self

report followed by a comparison of the knowledge and 

attitude levels with the observed compliance level would 

help in preventing error due to misperceptions on the part 

of the participant related to his/her level of compliance. 
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This study was purely quantitative. Combining a 

quantitative method of measuring knowledge with a 

qualitative measure of attitude and compliance may provide a 

researcher with valuable information, especially related to 

attitude. Compliance was measured as perceived by the 

participant. Interviewing a participant in relation to 

their perception of compliance could provide the researcher 

with valuable information concerning perception and reality. 
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Appendix B 

Infonned Consent 

B.01 Final Data Collection 

Page 1 of 2 Pages 

Knowledge, Attitude and Compliance Concerning Infection 
Control Standards Among Nurses 

Margaret M. Johnson, RN, BSN 

Dear --------• RN 

You are being asked to participate in a research study 
related to the knowledge of, attitude toward and compliance 
with infection control standards among staff nurses. 

This study is designed to identify the current knowledge 
level and attitude of registered nurses, working in the 
staff nurse role, related to infection control standards and 
practice. This study will also explore the relationships 
between knowledge of and positive attitude toward infection 
control standards and compliance with infection control 
standards. You have been asked to participate because you 
work full time as a registered nurse in a staff nurse 
position at a hospital in the Augusta area. You will be one 
of approximately 250 nurses asked to participate in the 
study. 

Your participation wili include the completion of a 
questionnaire. Once completed, please return the 
questionnaire to me in the enclosed self addressed stamped 
envelope. Please return the questionnaire by ______ _ 
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Page 2 of 2 Pages 

There are no known risk for you being in this study. All 
information related to your being in the study will be held 
confidential and you will not be personally identified in 
any publication of the results of the study. You will have 
an assigned number and this number, not your name, will be 
the only identification on the questionnaire. 

You can call Margaret Johnson at (404) 863-0215 if you have 
any questions about the study, the procedures, or 
discomforts that may appear to be related to the study. If 
you have any questions or concerns about the rights of 
research subjects, you may contact George Schuster, DDS, PhD 
at (404) 721-2991. Your participation in this study is 
voluntary. You may withdraw from the study at any time 
without penalty or loss of benefits to which you are 
otherwise entitled. The Medical College of Georgia assumes 
no obligation to pay any money or provide free medical care 
in case this project results in any harm to you. 

Your completion and return of the questionnaire in the 
enclosed envelope implies your consent to participate in 
this study. Thank you for taking the time to complete the 
questionnaire 

Sincerely, 

Margaret M. Johnson, RN, BSN 
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B.02 Pilot study for consistency 
Page i of 2 Pages 

Knowledge, Attitude and Compliance Concerning Infection 
Control Standards Among Nurses 

Margaret M. Johnson, RN, BSN 

Dear __________ , RN 

You are being asked to participate in a research study 
related to the knowledge of, attitude toward and compliance 
with infection control standards among staff nurses. 

This study is designed to identify the current knowledge 
level and attitude of registered nurses, working in the 
staff nurse role, related to infection control standards and 
practice. This study will also explore the relationships 
between knowledge of and positive attitude toward infection 
control standards and compliance with infection control 
standards. You have been asked to participate because you 
work as a registered nurse in a staff nurse position at the 
Medical College of Georgia and are attending this inservice 
program. You will be one of approximately 20 nurses asked 
to participate in the study. 

• Your participation will include the completion of a 
questionnaire. Once completed, please return the 
questionnaire to the inservice instructor in the attached 
envelope. Please return the questionnaire prior to the end 
of this inservice program. 

There are no known risk for you being in this study. All 
information related to your being in the study will be held 
confidential and you will not be personally identified in 
any publication of the results of the study. 
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You can call Margaret Johnson at (404) 863-0215 if you have 
any questions about the study, the procedures, or 
discomforts that may appear to be related to the study. If 
you have any questions or concerns about the rights of 
research subjects, you may contact George Schuster, DDS, PhD 
at (404) 721-2991. Your participation in this study is 
voluntary. You may withdraw from the study at any time 
without penalty or loss of benefits to which you are 
otherwise entitled. The Medical College of Georgia assumes 
no obligation to pay any money or provide free medical care 
in case this project results in any harm to you. 

Your completion and return of the questionnaire in the 
enclosed envelope implies your consent to participate in 
this study. Thank you for taking the time to complete the 
questionnaire. 

Sincerely, 

Margaret M. Johnson, RN, BSN 



B.03 Pilot study for stability - test 

Page i of 2 Pages 

Knowledge, Attitude and Compliance Concerning Infection 
Control Standards Among Nurses 

Margaret M. Johnson, RN, BSN 

Dear, RN 

You are being asked to participate in a research study 
related to the knowledge of, attitude toward and compliance 
with infection control standards among staff nurses. 

This study is designed to identify the current knowledge 
level and attitude of registered nurses, working in the 
staff nurse role, related to infection control standards and 
practice. This study will also explore the relationships 
between knowledge of and positive attitude toward infection 
control standards and compliance with infection control 
standards. The portion of the study in which you are being 
asked to participate will provide me with information 
related to the reliability of the questionnaire being used 
in the research. You have been asked to participate because 
you work as a registered nurse in a staff nurse position. 
You will be one of approximately 20 nurses asked to 
participate in the study. 

Your participation will include the completion of a 
questionnaire. Once completed, please return the 
questionnaire to me in the attached self addressed envelope. 
Approximately two weeks from today you will receive a second 
copy of the questionnaire, please complete that 
questionnaire and place it in the attached self addressed 
envelope and return it to me. 

There are no known risk for you being in this study. All 
information related to your being in the study will be held 
confidential and you will not be personally identified in 
any publication of the results of the study. You will have 
an assigned number and this number, not your name, will be 
the only identification on the questionnaire. 
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You can call Margaret Johnson at (404) 863-0215 if you have 
any questions about the study, the procedures, or 
discomforts that may appear to be related to the study. If 
you have any questions or concerns about the rights of 
research subjects, you may contact George Schuster, DDS, PhD 
at (404) 721-2991. Your participation in this study is 
voluntary. You may withdraw from the study at any time 
without penalty or loss of benefits to which you are 
otherwise entitled. The Medical College of Georgia assumes 
no obligation to pay any money or provide free medical care 
in case this project results in any harm to you. 

Your completion and return of the questionnaire in the 
enclosed envelope implies your consent to participate in 
this study. Thank you for taking the time to complete the 
questionnaire. 

Sincerely, 

Margaret M. Johnson, RN, BSN 
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Knowledge, Attitude and Compliance Concerning Infection 
Control Standards Among Nurses 

Margaret M. Johnson, RN, BSN 

Dear _______ , RN 

Thank you for returning the first questionnaire. Your help 
is very valuable to me. 

Enclosed is the second questionnaire. This questionnaire is 
identical to the first questionnaire. Please complete this 
questionnaire and return it to me in the enclosed stamped 
self addressed envelope. 

You can call Margaret Johnson at (404) 863-0215 if you have 
any questions about the study, the procedures, or 
discomforts that may appear to be related to the study. If 
you have any questions or concerns about the rights of 
research subjects, you may contact George Schuster, DDS, PhD 
at (404) 721-2991. Your participation in this study is 
voluntary. You may withdraw from the study at any time 
without penalty or loss of benefits to which you are 
otherwise entitled. The Medical College of Georgia assumes 
no obligation to pay any money or provide free medical care 
in case this project results in any harm to you. 

Your completion and return of the questionnaire in the 
enclosed envelope implies your consent to participate in 
this study. Thank you for taking the time to complete the 
questionnaire. 

Sincerely, 

Margaret M. Johnson, RN, BSN 
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Knowledge, Attitude and Compliance Concerning Infection 
Control Standards Among Nurses 

Margaret M. Johnson, RN, BSN 

Dear 

You are being asked to participate in a research study 
related to the knowledge of, attitude toward and compliance 
with infection control standards among staff nurses. 

This study is designed to identify the current knowledge 
level and attitude of registered nurses, working in the 
staff nurse role, related to infection control standards and 
practice. This study will also explore the relationships 
between knowledge of and positive attitude toward infection 
control standards and compliance with infection control 
standards. The portion of the study in which you are being 
asked to participate will provide me with information 
related to the validity of the questionnaire being used in 
the research. You have been asked to participate because 
you work as an infection control practitioner (ICP) in the 
state of Georgia. You will be one of approximately 250 ICPs 
asked to participate in the study. 

Your participation will include the completion of a 
questionnaire and an evluation form. Once completed, please 
return the questionnaire and evaluation form to me in the 
enclosed self addressed stamped envelope. Please return the 
questionnaire by 

There are no known risk for you being in this study. All 
information related to your being in the study will be held 
confidential and you will not be personally identified in 
any publication of the results of the study. You will have 
an assigned number and this number, not your name, will be 
the only identification on the questionnaire. 
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You can call Margaret Johnson at (404) 863-0215 if you have 
any questions about the study, the procedures, or 
discomforts that may appear to be related to the study. If 
you have any questions or concerns about the rights of 
research subjects, you may contact George Schuster, DDS, PhD 
at (404) 721-2991. Your participation in this study is 
voluntary. You may withdraw from the study at any time 
without penalty or loss of benefits to which you are 
otherwise entitled. The Medical College of Georgia assumes 
no obligation to pay any money or provide free medical care 
in case this project results in any harm to you. 

Your completion and return of the questionnaire in the 
enclosed envelope implies your consent to participate in 
this study. Thank you for taking the time to complete the 
questionnaire. 

Sincerely, 

Margaret M. Johnson, RN, BSN 



Appendix C 

Demographic Information 

Please provide the following personnal information by 

checking all appropriate answers. 

Number of Years in Nursing 

1. less than six months 

2. six months to 1 year 

3. 1 - 5 years 

4. 6 - 10 years 

5. 11 - 15 years 

6. more than 15 years 

Highest Level of Nursing Education 

1. Diploma_, __ _ 

2. Associate Degree 

3. Bachelor's Degree 

4. Master's Degree 
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Type of Nursing currently working in, check all applicable: 

1. Med/Surg __ 7. L&D 

2. Neurosurgical 8. Pediatrics 

3. OR/RR 9. Critical Care 

4. Psychiatric 10. Orthopedic 

5. Cardiac 11. Emergency 

6. OB/GYN 12. Other 



Appendix D 

Instrument for Measuring Knowledge of, Attitude toward, and 
Compliance with Infection Control Standards 

' 

Section x 

This portion of the questionnaire is designed to determine 
nurses• knowledge of infection control standards and 
practice. It consists of two parts. Part I contains 10 
multiple choice questions. Part II contains 10 True/False 
questions. 

Please answer these items carefully, but do not spend too 
much time on any one item. You may guess at an answer but 
do not guess wildly. Please do not use outside sources, 
such as friends or books to help you answer the questions. 

Part I 

' 
Directions: Circle the choice that best answers the 
question or completes the statement. 

1. What is the most common site of nosocomial infection? 

A. IV therapy related infections 
B. Surgical wound infections 
c. urinary tract infections 
D. Lower respiratory tract 

2. Which nosocomial infection site is most frequently 
related to death? 

A. IV therapy related infections 
B. Surgical wound infections 
C. Urinary tract infections 
D. Lower respiratory tract infections 
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3. Urinary catheterization is indicated when obtaining 

A. a urine specimen for culture. 
B. a urine specimen for electrolytes. 
c. accurate urinary output measurements in 

critically ill patients. 
D. accurate urinary output measurements in 

uncooperative patients. 

4. According to CDC recommendations, the most effective 
measure for preventing urinary tract infections is 

A. the use of the smallest suitable bore catheter. 

79 

B. to insert the catheter using aseptic technique and 
sterile equipment. 

C. to do routine bladder irrigations with 
nonabsorbable antibiotics. 

D. adherance to the sterile continously closed system 
of urinary drainage. 

s. Bacteria invade the lower respiratoy tract many ways. 
Which route of invasion is believed to initiate most cases 
of bacterial pneumonias? 

A. Hematogenous spread from distant infection sites 
B. Aspiration of oropharyngeal organisms 
C. Contaminated aerosols 
D. Endotracheal suctioning 

6. According to CDC guidelines, IV sites should be rotated 
every 

A. 24 hours. 
B. 24 - 48 hours. 
C. 48 - 72 hours. 
D. 72 - 84 hours. 

7. Culturing IV catheter tips may be useful when 

A. pus is present at the IV site. 
B. the patient is febrile at the time the IV is D/Ced. 
C. the patient has a known infection at another site. 
D. both A and B. 



8. Prior to IV cannula insertion, the antiseptic used to 
clean the skin should be allowed to remain in contact with 
the skin for 

A. 15 seconds. 
B. 25 seconds. 
C. until dry. 
D. 3 minutes. 

9. A surgical wound is considered infected if 

A. pus is present. 
B. a positive culture is obtained. 
c. it is diagnosed as infected by a physician. 
D. all of the above. 

10. What is the most important route of transmission of 
nosocomial infection? 

A. Vectorborne transmission 
B. Airborne transmission 
C. Contact transmission 
D. Vehicle borne transmission 

Part II 
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Directions: Indicate which of the following statements 
concerning infection control are true (T) and which are 
false (F) by circling the appropriate letter to the left of 
the statement. 

T 

T 

T 

F 

F 

F 

1. IV related infections are usually minor and 
are never considered life-threatening because 
of their ease of treatment. 

2. An IV-related infection is defined as an 
infection related to the IV catheter, the 
catheter wound or the IV fluid. Most 
IV-related infections are catheter related. 

3. IV site infections can lead to bacteremias. 



T F 

T F 

T F 

T F 

T F 

T F 

T F 

4. Upper extremities are preferred to lower 
extremities for IV sites. 

s. Age, presence of an infection prior to 
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surgery, diabetes and a good nutritional state 
all increase the risk of a postoperative wound 
infection. 

6. Hair adjacent to the operative site is often 
removed to prevent the wound from becoming 
contaminated during the operation. 

7. Securing the indwelling urinary catheter to 
the patient's leg is not considered an 
infection prevention technique but is done 
mainly to prevent the patient from pulling out 
the catheter. 

8. Nosocomial pneumonia is a lower respiratory 
tract infection that develops during a 
patient's hospitalization. 

9. Preoperative discontinuance of cigarette use 
by patients who smoke probably will not 
influence their risk of postoperative 
pneumonia. 

10. Most routine, brief patient-care activities 
involving direct patient contact, e.g. taking 
a blood pressure, do not require handwashing 
unless that contact may place the patient or 
employee at risk of infection. 
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Section :IJ: 

This portion of the questionnaire is designed to determine 
the way in which nurses view certain infection control 
issues. Eighteen of the items refer to specific infection 
control recommendations. The last two items refer to 
nurses• and physicians• role in the prevention of nosocomial 
infections. You may feel that the recommendation/role is 
very important in the prevention of nosocomial infections or 
that the recommendation/role does not participate in the 
prevention of nosocomial infections and is therefore 
unimportant in the prevention of infection. The more 
important you feel a recommendation/role is, the higher will 
be the number you circle. Please make sure that you answer 
every item and that you circle only one number per item. 
This is a measure of your personal opinion. 

Please answer these items carefully, but do not spend too 
much time on any one item. It is important that you respond 
according to your actual beliefs and not according to how 
you feel you should believe or how you think I want you to 
believe. 

l = UNIMPORTANT 2 = SLIGHTLY IMPORTANT 
3 = MODERATELY IMPORTANT 4 = VERY IMPORTANT 

1. Frequent coughing, taking deep 
breaths, and ambulating as soon 
as medically indicated in order 
to reduce the risk of post 
operative pneumonia. 

2. Washing hands after removing latex 
gloves. 

3. Rotating IV sites as recommended 
by CDC. 

4. Changing IV administration tubing, 
including "piggyback" tubing every 
48 hours. 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

4 

4 

4 

4 



1 = UNIMPORTANT 2 = SLXGBTLY IMPORTANT 
3 = MODERATELY IMPORTANT 4 = VERY XMPORTANT 

5. Properly securing indwelling 
urinary catheters after 
insertion to prevent movement 
and urethral traction. 

6. Wearing gloves if hand contact 
with blood or body fluid is 
anticipated. 

1 

1 

7. washing hands before taking care 1 
of a surgical wound. 

8. Maintaining a sterile, continuously 1 
closed urinary drainage system. 

9. wearing a mask and eye 
protection when suctioning 
a patient without a known 
infection but with a very 
productive cough. 

10. Ensuring that the catheter 1 
drainage bag emptying tube 
does not come in contact 
with the non-sterile 
collecting container. 

11. Using a small bore needle, 1 
e.g. 25g - 21g needle, for 
obtaining sterile specimens 
from urinary drainage systems. 

12. Preoperative teaching which 1 
includes the importance of 
frequent coughing, taking 
deep breaths and ambulating 
postoperatively. 

13. Discarding sterile irrigating 
solutions 24 hours after 
opening. 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 
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4 

4 

4 

4 

4 

4 

4 

4 

4 



1 = UNJ:MPORTANT 2 = SLXGBTLY :IMPORTANT 
3 = MODERATELY :IMPORTANT 4 = VERY :IMPORTANT 

14. Nurse's role in the prevention of 
nosocomial infections. 

15. Physician's role in the 
prevention of nosocomial 
infections. 

1 

1 

2 3 

2 3 
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Section :II:l: 

This portion of the questionnaire is designed to determine 
compliance with infection control standards. Please answer 
each question independently, based solely on your actions, 
not what you think the answer should be. Remember that all 
answers are totally confidential. 

Each choice represents a percentage. Your answer should be 
based on how often you perform the indicated activity out of 
the total number of times you have an opportunity to perform 
the activity. Place a check in the corresponding column 
indicating the percentage of times you perform each stated 
activity. 

1. l: teach turning, coughing, 
and deep breathing to all 
my preoperative patients. 

2. I wash my hands before 
I do any dressing change. 

3. I wash my hands after 
I do any dressing change. 

4. I rotate my patient's IV 
site as directed by 
hospital policy. 

5. I make sure that urinary 
drainage bags are not 
lying on the floor. 

6. I label multiuse medication 
vials with the date when I 
open them. 

7. I wash my hands after I 
remove latex/vinyl gloves. 

100'is 90'is 10-. 

I I I 
91% 71'1> 41% 



8. I use sterile gloves to 
change fresh su,rgical 
wound dressings. 

9. I check sterile items for 
an expiration date prior 
to use. 

10. If the urinary drainage 
bag becomes disconnected 
from the patient's 
indwelling urinary 
catheter, I disinfect the 
catheter-tubing junction 
prior to reconnecting the 
drainage bag and the 
catheter. 

11. I do not recap needles 
once I have removed the 
cap. 

12. I use a small bore needle, 
e.g. 25g - 21g to obtain 
sterile specimens from 
urinary drainage systems. 

13. I discard irrigating 
solutions if they were 
initially opened 24 hours 
or more prior to the 
time I need to use them. 

100% 

I 
91% 
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90% 70% 40% 10% 

I I I I 
71% 41% 11% 0% 



14. If a patient has an 
indwelling urinary 
catheter, I secure the 
catheter to the patient's 
leg. 

15. I inspect my patient's IV 
site daily for signs of IV 
related complications, by 
gently palpating the 
insertion site through the 
intact dressing. 

100111 

I 
91'11 

90111 

I 
71'1r 
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Appendex E 

Instrument Evaluation Form 

Please read over the questionnaire, answering the questions 

as you do so. Once you have reviewed the questionnaire, 

please answer the questions below and return this page and 

the questionnaire in the enclosed self addressed stamped 

envelope prior to Please feel free to use 

additional paper if necessary. 

1. Are the questions in each section pertinent to nursing? 

2. If the respondent answers all questions with complete 
honesty, will answers to the questions provide the 
researcher with information related to the respondent's 
knowledge, attitude towards, or compliance with infection 
control standards? 

3. Additional comments 
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