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ANNETTE M. BOURGAULT 
· Adoption of AACN Verification of Feeding Tube Placement Practice A,lert by Critical 

Care Nurses. 
(Under the direction of Drs. Janie Heath and Elizabeth NeSmith) 

The intent of clinical practice guidelines is to help bridge gaps between evidence 

and practice, yet there is no correlation between availability of guidelines and changes in 

practice. Little is known about how critical care nurses adopt guidelines, since few 

studies have sampled nurses exclusively. This descriptive, exploratory study examined 

factors influencing adoption of the American Association of Critical-Care Nurses 

(AACN) Verification of Feeding Tube Placement Practice Alert and four clinical 

practices recommended by this guideline. 

An online questionnaire, based on Rogers' Diffusion of Innovations conceptual 

framework was completed by 370 critical care nurses from 45 states. Fifty five percent 

were aware of the Practice Alert and 45% had adopted the guideline in practice. Only · 

24% of nurses who adopted the guideline had also adopted/implemented all four clinical 

practices. Practice adoption ranged from 23-94%, although 10-73% of nurses indicated 

partial adoption, performing practices only some of the time. There was also a gap 

between nurses being aware of practices (60-98%) and adopting the practices (23-94%). 

Predictors of AACN Verification of Feeding Tube Placement Practice Alert 

adoption measured by logistic regression included BSN or higher nursing education (OR 

· = 2.49), and the guideline characteristics of observability (OR = 1.46) and trialability 

(OR= 1.37). Predictors of clinical practices included membership in a professional 

association (OR= 4.09), staff nurse/charge nurse role (OR= 4.01), traditional 

communication behavior (OR= 2.83), research/web-based communication behavior (OR 
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= 2.11 ), academic medical center (2.11 ), and perception of a policy. Policy was the only 

significant predictor of all four practices (OR 7.08, 42.71, 17.09, 2.78 respectively). Only 

practice four, avoidance of auscultation by air bolus method, was associated with Practice 

Alert adoption, although this was not significant when other practice guidelines were 

controlled for. Factors influencing nurses' decisions to adopt guidelines within an 

organization are multifaceted. More research is necessary to obtain a better understanding 

of these factors to achieve the ultimate goal of increasing translation of evidence into 

clinical practice. 

INDEX WORDS: critical care nursing, practice guidelines, adoption, Diffusion of 
Innovation, research utilization 
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CHAPTER I. INTRODUCTION 

Implementation of clinical practice guidelines reduces variability in healthcare 

practice and improves patient outcomes (Grimshaw et al., 1995; Morris, 2003; 

Songwathana, Promlek, & N aka, 2011 ). Practice guidelines are written statements which 

are developed systematically with the purpose of providing guidance to healthcare · 

providers and clients on a precise clinical topic (Field & Lohr, 1990). Unfortunately, 

there is no correlation between the availability of guidelines and changes in clinical 

practice (Kirchhoff, 2004; Morris, 2003; Prior, Guerin, & Grimmer-Somers, 2008). 

Although practice guidelines are frequently used to help bridge the gaps between research 

evidence and practice (Graham, Calder, Hebert, Carter, & Tetroe, 2000; Grimshaw, 

Eccles, & Tetroe, 2004; Kirchhoff, 2004; Titler, 2004), the Institute of Medicine has 

reported delays up to 17 years for evidence to be incorporated into clinical practice (Balas 

& Boren as cited in Institute of Medicine (IOM), 2001). Large differences have been 

identified in preventative, acute, and chronic care in the United States, between the type 

of care that should be received and the type of care being delivered (Schuster, McGlynn, 

& Brook, 2005). 

Despite evidence that patient outcomes have improved secondary to research 

utilization recommended by practice guidelines, guideline implementation rates in 

healthcare are variable (Bair et al., 2000; Cason, Tyner, Saunders, & Broome, 2007; 

1 
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Grilli & Lomas, 1994; Grol, 2001; Jones, 2011). Healthcare practitioners report that they 

value clinical practice guidelines, yet numerous barriers to implementation have been 

identified (Brand et al., 2005; Pogorzelska & Larson, 2008; Schulman & Fowler, 2006). 

Implementation strategies are multifaceted and many theoretical gaps exist concerning 

methods, approaches, persons and context (Estabrooks et al., 2011, ICEBeRG Group, 

2006; Kitson et al., 2008; Rycroft-Maione & Bucknall, 2010). Guideline adoption, a 

method of research utilization, is complex since it involves individual nurses working 

within the context of an organization (Estabrooks et al., 2008; Mallidou et al., 2011). 

Research translation has been prioritized by leading organizations within the U.S. 

in an effort to improve healthcare quality and safety (Agency for Healthcare Research 

and Quality (AHRQ), 2008; National Institutes of Health (NIH), 2002). The majority of 

research on practice guidelines has been performed with physician samples; therefore 

findings may not be representative of nurses and other healthcare professionals 

(Goossens, Bossuyt, & de Haan, 2008; Grilli & Lomas, 1994; Prior et al., 2008). 

Systematic reviews of practice guideline use have identified personal characteristics, 

perceived guideline characteristics, awareness of the guideline, and organizational factors 

as major variables influencing ~doption (Greenhalgh, Robert, Macfarlane, Bate, & 

Kyriakidou, 2004; Grilli & Lomas, 1994). 

Problem Statement 

Since 2004, the American Association of Critical-Care Nurses (AACN) and its 

volunteer Evidence-Based Practice Resource Workgroup (EBPRWG) have been 

developing evidence-based clinical practice guidelines known as Practice Alerts. 

Numerous volunteer and AACN resources have been utilized in the development, 
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revision, and dissemination of Practice Alerts. Unlike many disease or treatment based 

guidelines, 14 of the 16 AACN Practice Alerts focus on high risk skills or prevention 

strategies, making them unique (P. Shellner, personal communication, August 23, 2008). 

Specific use and factors influencing the adoption of Practice Alerts are unknown. The 

Practice Alert program has never been formally evaluated. In addition, little is known 

about how critical care nwses adopt guidelines, since few studies have sampled nurses 

exclusively. Until more is understood about Practice Alert adoption, it is unknown 

whether the resources utilized to develop these guidelines are warranted. 

The AACN Verification of Feeding Tube Placement Practice Alert was selected 

for evaluation in this study (AACN, 2009) (see Appendix A). Unfortunately, current 

practices used to verify placement of blindly inserted feeding tubes remain variable, often 

including assessment techniques, such as auscultation, that are not based on research 

evidence, and known to increase patient risk (Elpem, Killeen, Talla, Perez, & Gurka, 

2007; Metheny, Dettenmeier, Hampton, Wiersema, & Williams, 1990; Metheny, 

McSweeney, Wehrle, & Wiersema, 1990; Metheny, 2002). Malposition of feeding tubes 

into the tracheobronchial tree have occurred without signs or symptoms and have caused 

pneumonia, pneumothorax, perforations, empyema, bronchopleural fistula, and death 

(Metheny, Dettenmeier et al., 1990; Sorokin & Gottlieb, 2006). Only one study of 

feeding tube verification practices by critical care nurses was located in the literature. 

Auscultation and radiographic confirmation were reported as the two most common 

feeding tube verification methods (73% and 35% respectively), yet radiographic 

confirmation, the gold standard, was used less than half of the time (Fulbrook, Bongers, 
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& Albarran, 2007). Another study of eight nursing practices reported less than 10% of 

staff nurses adopted NG tube placement practice, yet they did not explicitly describe the 

practice in question (Squires, Moralejo, & Lefort, 2007). Inconsistent radiographic 

confirmation for blindly inserted feeding tubes has led to failure to confirm pladement of 

the distal portion of the feeding tube, resulting in severe complications such as aspiration 

pneumonia and death (Joint Commission, 2000; Sorokin & Gottlieb, 2006). 

Purpose 

The objectives of this study were to examine factors influencing critical care 

nurses' adoption of the AACN Verification of Feeding Tube Placement Practice Alert 

and the four corresponding, primary clinical practices recommended by this guideline. 

This study will add to the body of knowledge on factors influencing adoption of practice 

guidelines in acute care settings, specifically AACN Practice Alert adoption by critical 

care nurses. A secondary benefit of this study will include the acquisition of information 

about adoption of clinical practices related to verification of feeding tube placement by 

critical care nurses. 

Theoretical framework 

Rogers' Diffusion of Innovations, a sociological framework used to examine 

research utilization in nursing, healthcare, and multiple disciplines, was used as the 

conceptual model for this study (Dobbins, Ciliska, Cockerill, Bamsley, & DiCenso, 2002; 

Greenhalgh et al., 2004; Milner, Estabrooks, & Humphrey, 2005). Innovations, which 

could be an idea, technology, product, or practice, are generally perceived as something 

new to the population of interest (Bamberg, Akroyd, & Adams, 1992; Lekan-Rutledge, 

2000; Rogers, 2003). 
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In this study, the AACN Verification of Feeding Tube Placement Practice Alert 

was considered to be the main innovation of interest. Clinical practices supported by this 

guideline also fit the definition of an innovation. Using Diffusion of Innovations as the 

conceptual framework, this study focused on concepts known to influence adoption, such 

as knowledge, characteristics of the decision making unit (personal innovativeness ), 

perceived guideline characteristics, and organizational innovativeness, as outlined in the 

following theoretical model (See Figure 1 ). 

Demographics 
•Employment Status 
•Nursing role 
•Years worked as nurse 

Knowledge 

Characteristics of Decision-Making Unit 
(Personallnnovativeness) 

•Socioeconom ic characteristics 
•Personality characteristics 
•Com m u nication behavior 

Perceived Guideline Characteristics 

Organizationallnnovativeness 

Demographics 
•Professional development program 
•Facility tvl>e 

ADOPTION 

Figure ].Theoretical Model. Adapted from Rogers, E. M. (2003). Diffusion of Innovations. New 
York: Free Press. 

Concepts from Rogers' model will be briefly reviewed in the following section, 

although the conceptual framework as applied to clinical practice guideline use in 

healthcare will be covered in depth in Chapter II. The Diffusion of Innovations 

framework encompasses four main elements, including the innovation, communication 
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channels, a social system, and the time or rate of adoption (Rogers, 2003). A systematic 

review defined diffusion as a passive spread of information (Greenhalgh et al., 2004). 

The adoption process occurs over time and is non-linear, as demonstrated by an 

"S" shaped diffusion curve (Rogers, 2003). In general, early adopters of an innovation 

require less time to make an innovation-decision compared to late adopters (Rogers, 

2003). The rate of adoption slow·s down once fifty percent of the social system has 

adopted an innovation, since the majority of individuals have become aware of the 

innovation by this point and have not yet made a decision to adopt or reject the 

innovation (Rogers, 2003). 

The innovation-decision process involves five stages of decision making, 

including knowledge, persuasion, decision, implementation, and c.onfirmation (See Figure 

2) (Rogers, 2003). Communication channels of the social system influence the 

innovation-decision process over time. Although Rogers' original model depicts decision 

making as a linear process from knowledge through the confirmation stage, he 

acknowledged that the individual may decide to adopt or reject an innovation during any 

stage (Rogers, 2003). 

Four prior conditions that influence the innovation-decision process include 

previous practice, perceived need or problem, innovativeness, and norms of the social 

system (Rogers, 2003). Innovativeness is the degree to which an individual is an early 

adopter of new ideas compared to others in their social system (Rogers, 2003). The social 

system in this study consisted of critical care nurses who are employed in an adult, 

critical care setting. 
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Communication Channels 

r------------- -~------------- r----------- -,------------- -~ 

I I I I I 
I I I I I 
I I I I I 
I I I I I 

T T T T T 

IV. v. 
I. Knowledge II. Persuasion Ill. Decision Implementation Confirmation 

• 

Characteristics of the 
Decision-Making Unit 
1. Socioeconomic 

characteristics 
2. Personality 

variables 
3. Communication 

Behavior 

Perceived 
Characteristics of the 
Innovation 
1. Relative Advantage 
2. Compatibility 
3. Complexity 
4. Trialability 

L 1. Adoption 

l 2. Rejection 

r ~ .Q~~I"@Q!I!!Y_--------
I Organization lnnovativeness l 
I 1. Centralization 1 l 2. Complexity 1 

1 3. Formalization I 
1 4. Interconnectedness I 
1 5. Organization Size l 
l 6. Organization Slack 

1 

----------------~ 

____ ..,...., Continued Adoption 
... ... ,..- Later Adoption 

... , "'> ... A. Discontinuance 
.......;.... __ __.., Continued Rejection 

Figure 2. Rogers' Innovation-Decision Process Stages. Adapted from Rogers, E. M. (2003). 
Diffusion of Innovations. New York: Free Press. 

Stage One: Knowledge 

The knowledge stage is a period of active information seeking, influenced by 

7 

personal characteristics of the individual (Rogers, 2003). Three recognized knowledge 

categories include awareness, how-to knowledge, and principles knowledge (Rogers, 

2003). Awareness knowledge occurs when the individual first becomes cognizant of an 
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innovation. No evidence of how-to knowledge, correct use of an innovation, was located 

in the healthcare literature. Principles knowledge is an understanding of the rationale 

behind how an innovation works (Rogers, 2003). Awareness and principles knowledge of 

the Verification of Feeding Tube Placement Practice Alert were made available via the 

AACN website and AACN publications (AACN, 2009). Principles knowledge related to 

feeding tube Verification of Feeding Tube Placement Practice Alert practices have also 

been published in the literature and American Society of Parenteral and Enteral Nutrition 

(ASPEN) practice guidelines (Bankhead et al., 2009). 

Characteristics of the decision-making unit (personal innovativeness), such as 

socioeconomics, intrinsic innovativeness, and communication behavior, influence the 

knowledge stage of the innovation-decision process (Rogers, 2003). Socioeconomic 

characteristics such as more years of formal education, literacy, and higher social status, 

measured by income, possession of wealth, occupational prestige, and perceived social 

class have been associated with early adoption (Rogers, 2003). Innovativeness is the 

degree to which an individual adopts earlier than others in their social system (Rogers, 

2003). 

Inherent personality characteristics that influence adoption are related to values, 

beliefs, and interests of the individual (Dobbins et al., 2002). Diffusion research has 

shown early adopters have greater empathy, rationality, intelligence, aspirations, ability 

to cope with uncertainty, a more favorable attitude to change and science, and less 

dogmatism and fatalism (Rogers, 2003). Rogers (2003) acknowledged that these 

variables are difficult to measure and have not been included in many diffusion studies. 
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Communication behavior, also described as diffusion, is a process by which 

communication channels send messages to individuals or groups about an innovation. 

This is a social process that occurs through communication channels, which are 

influenced by mass media or interpersonal factors. Increased communication behavior is 

related to increased innovativeness (Rogers, 2003). 

Stage Two: Persuasion 

Individuals form an attitude towards an innovation during the persuasion stage. 

They form opinions about an innovation~ such as the credibility of information they 

receive and how it relates to their beliefs (Rogers, 2003). Advantages and disadvantages 

of the innovation, such as perceived characteristics, are taken into consideration, leading 

to a change in behavior. During the persuasion stage, the individual will make a decision 

to either adopt or reject the innovation (Rogers, 2003). 

Perceived innovation characteristics known to impact rates of adoption include 

perceived relative advantage, compatibility, complexity, observability, and tria/ability 

I 

(Rogers, 2003). This study examined 'perception of practice guideline characteristics by 

critical care nurses. Higher perceived levels for all innovation characteristics are known 

to increase adoption, except for complexity, which is inversely related to adoption 

(Rogers, 2003). 

Relative advantage is perceived benefit over the status quo or current 

recommendations. Compatibility is the perception that the innovation is consistent with 

the individual's values and norms. Rogers' defines complexity as understanding and use 

of the innovation. Observability refers to the degree to which the results of the innovation 

are visible to others and tria/ability is the ability to use an innovation for a trial period. 
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Organizational influences, once overlooked in healthcare translation research, 

have been prioritized in recent years (Estabrooks, Floyd, Scott-Findlay, O'Leary, & 

Gushta, 2003; ·Kitson, et al., 2008; Titler, 2004). The original diffusion model did not 

include organizational innovativeness, yet decisions to adopt an innovation within an 

organization are often dependent on a number of organizational factors (Rogers, 2003). 

Factors associated with higher levels of innovativeness include organizational size, 

organizational slack, interconnectedness, and complexity (Rogers, 2003). Lower 

organization innovativeness has been related to centralization and formalization (Rogers, 

2003). 

Centralization is the degree of power and control held by a few individuals within 

an organization (Rogers, 2003). Power and control are shared by nurses within hospitals 

or units with specialty designations such as the Magnet Recognition Program® and the 

AACN Beacon Award for Excellence in critical care (AACN, 2010a; American Nurses 

Credentialing Center, 201 0). Complexity refers to the degree to which members have 

high levels of knowledge and expertise, related to formal training in their profession 

(Rogers, 2003). The extent of organizational control through emphasis of rules and 

procedures is known as formalization (Rogers, 2003). Interconnectedness is the amount 

of interpersonal networks formed by individuals who work within an organization 

(Rogers, 2003). Organizational size may be measured by a number of variables including 

financial assets, number of employees, number of branches, or number of customers 

(Rogers, 2003). This study determined organizational size by the number of beds within 

the hospital, a measure used by other healthcare studies (Estabrooks, Midodzi, 
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Cummings, & Wallin, 2007; Kirchhoff & Dahl, 2006). Slack resources are readily 

available for use by an organization and are often represented by organizational size 

(Rogers, 2003). 

Stage Three: Decision 

11 

Adoption is described by Rogers as a decision to use an innovation. The decision 

to accept or reject an innovation occurs prior to implementation and reflects a change in 

attitude towards the innovation (Rogers, 2003). Rejection is a decision to not use an 

innovation, in contrast to adoption, which is a decision to fully use an innovation. 

Stage Four: Adoption/Implementation 

Implementation refers to the action of using an innovation. The term adoption is 

commonly used in -diffusion literature to describe both processes of accepting and 

implementing the innovation (Rogers, 2003). Adoption was the dependent variable in this 

study, specifically adoption of the AACN Verification of Feeding Tube Placement 

Practice Alert and four clinical practices supported by this guideline. The term 

implementation is used more frequently in the context of practice adoption in the clinical 

setting and both terms adoption/implementation may be used when describing practice 

adoption for clarity. 

Stage Five: Confirmation 

Confirmation follows the implementation stage for some individuals. During this 

stage individuals continue to seek reinforcement for their adoption decision and may 

reject the innovation if they become uncomfortable with conflicting information (Rogers, 

2003). Since the confirmation stage does not apply to all individuals and it follows the 

dependent variable of adoption, the stage of confirmation was not included in this study. 
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Specific Aims 

The following specific aims and research questions were developed based on 

Diffusion of Innovations conceptual framework. 

1. Examine the influence of selected Rogers' Diffusion of Innovation variables 

(knowledge, personal innovativeness, perceived guideline characteristics, and 

organizational innovativeness Yon critical care nurses' adoption of the AACN Practice 

Alert: Verification ofF eeding Tube Placement. 
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2. Examine the influence of selected Rogers' Diffusion of Innovation variables 

(knowledge, personal innovativeness, and organizational innovativeness) on critical care 

nurses' adoption/implementation of bedside practices for verification of feeding tube 

placement, as recommended by the Practice Alert. 

3. Explore the association between adoption of the AACN Practice Alert: Verification of 

Feeding Tube Placement and adoption/implementation of the four clinical practices 

recommended by AACN for verification of feeding tube placement by critical care 

nurses. 

Research Questions 

1. What are the factors associated with adoption of the AACN Practice Alert: Verification 

of Feeding Tube Placement by critical care nurses? 

2. What are the factors associated with the adoption/implementation of the following 

clinical practices for bedside verification of blindly inserted feeding tubes by critical care 

nurses? 

2.1.Using more than one bedside method to p~edict feeding tube location during a 

blind tube insertion procedure. 
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2.2. Recommending radiographic confirmation to verify placement of blindly 

inserted feeding tubes. 

2.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 
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2.4. A voiding the use of air bolus method (auscultation) to verify placement of 

blindly inserted feeding tubes. 

3. What is the association of adoption of the AACN Practice Alert: Verification of 

Feeding Tube Placement Practice Alert with the following clinical practices by critical 

care nurses? 

3 .1. Using more than one bedside method to predict feeding tube location during a 

blind tube insertion procedure. 

3.2. Using radiographic confirmation to verify placement of blindly inserted 

feeding tubes. 

3.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 

3 .4. A voiding the use of air bolus method (auscultation) to verify placement of 

blindly inserted feeding tubes. 

Summary 

Malpositioning of blindly inserted feeding tubes remains a problem, leading to 

patient morbidy and mortality. Therefore, verification of correct placement is essential to 

ensure safe enteral feeding. Although one study reported on two critical care nursing tube 

verification practices, no studies have explored bedside methods used by critical care 

nurses to verify feeding tube placement in detail. In addition, no studies have examined 
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adoption of the AACN Verification of Feeding Tube Placement Practice Alert by critical 

care nurses and factors influencing its use. In fact, a paucity of evidence exists on the use 

of practice guidelines by critical care nurses (Titler & Everett, 2001) and nurses in 

general. A few critical care guideline studies have included interdisciplinary samples, but 

they did not differentiate discipline specific findings. The majority of practice guideline 

literature has been based on physician guideline use. 

This study used Diffusion of Innovations framework to guide the development of 

the research questions and study methodology. Factors influencing the AACN 

Verification of Feeding Tube Placement Practice Alert adoption by critical care nurses 

were explored, including knowledge, personal innovativeness, perceived guideline 

characteristics, and organizational innovativeness. Findings from this study will add to 

the body of knowledge on practice guideline adoption and verification of feeding tube 

placement practices by critical care nurses. 
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CHAPTER II. LITERATURE REVIEW 

This study explored adoption of the American Association of Critical-Care Nurses 

(AACN) Verification of Feeding Tube Placement Practice Alert by critical care nurses 

guided by Rogers' Diffusion of Innovations framework. The initial, integrative literature 

review will address research utilization in health care, gaps in research utilization, clinical 

practice guidelines, challenges of guideline adoption, AACN Practice Alerts, verification 

of feeding tube placement, and the AACN Verification of Feeding Tube Placement 

Practice Alert. The Diffusion of Innovations conceptual framework will be discussed in 

detail following the initial literature review. A systematic literature review examined 

practice guideline healthcare research in relation to concepts from Rogers' framework. 

Literature Search Strategy 

A comprehensive search of the literature published from 1981 to October 2011 

was performed. Databases searched included the Cumulative Index to Nursing and Allied 

Health Literature (CINAHL), MEDLINE, Google Scholar, and Cochrane Database of 

Systematic Reviews. The following subject headings and keywords were used: practice 

guidelines, critical care, critical care nursing, nurses, Diffusion of Innovation, adoption, 

and research utilization. Subject headings and keywords used to search for verification of 

feeding tube practice included enteral feeding, enteral nutrition, nasogastric tubes, 

feeding tubes, placement, verification, and confirmation. 

15 
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Different combinations of search terms using main subject headings and 

keywords were performed. Search terms varied slightly between databases to account for 

differences between CINAHL headings and U.S. National Library of Medicine's MeSH 

terminology for searching MEDLINE. Articles were limited to research, English 

language and adult. Inclusion criteria for practice guideline articles included adoption, 

implementation, Diffusion of Innovation, and acute care. Exclusion criteria for practice 

guideline articles included guideline development, actual practice guidelines, and 

infant/pediatric. 

Search Results 

Titles and abstracts were screened for 3 61 studies, although some duplication of 

articles existed in the databases. In addition, reference lists of select articles were hand 

searched for related publications, since Diffusion of Innovation was not identified as a 

keyword in many of the studies. A total of 53 studies were included in the systematic 

review, which focused on adoption of practice guidelines in healthcare, related to 

concepts from Diffusion of Innovations framework. Guideline research from non-nursing 

disciplines in acute care were included due to the paucity of guideline research in 

nursing. 

Research Utilization 

Research utilization, a form of knowledge utilization, is defined as the process of 

transferring research evidence to clinical practice, typically requiring behavioral or 

cognitive change (Hunt, 1996). Terminology used in the literature to describe research 

utilization is variable; adoption, compliance, evidence-based practice, research-based 
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knowledge, best evidence, and knowledge translation have been used to describe research 

utilization (Estabrooks, Thompson, Lovely, & Hofmeyer, 2006; Estabrooks et al., 2011; 

Grilli & Lomas, 1994). 

It is important to know if research is being incorporated into clinical practice and 

also how evidence is being used (Donaldson, Rutledge, & Ashley, 2004). One large 

multi-center study reported that individual level factors accounted for 87% of research 

utilization (p = 0.01) (Estabrooks et al., 2007). Most studies included individual factors 

influencing research utilization, but empirical evidence of organizational and unit-based 

cultural factors are lacking (Estabrooks et al., 2007). Studies of research utilization 

should incorporate three levels of analysis: the individual level, unit-based level, and 

organizational level, and consider contextual influence, such as organizational culture, 

structure, and leadership (Cummings, Estabrooks, Midodzi, Wallin, & Hayduk, 2007; 

McCormack et al., 2002; Titler, Everett, & Adams, 2007). 

Delays in evidence-based clinical practice changes have been published in the 

medical and nursing literature. Chart reviews of 6,712 participants from 12 U.S. 

metropolitan areas revealed that only 55%, 95% CI [54.3-55.5] received evidenced-based 

care in the outpatient setting for diagnosed conditions and preventive care (McGlynn et 

al., 2003). A systematic review of 19 studies found physician conformity with consensus 

statements ranged from 24-97% (Lomas, 1991 ). The following chronological review 

explores gaps in research utilization of critical care nurses. 

Gaps in Critical Care Nursing Research Utilization 

A research utilization questionnaire using a national critical care nurse sample (n 

= 524) measured perceived importance and frequency of occurrence for 21 cardiac 
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nursing practices (Kirchhoff, 1982). Nurses rated perceived importance of selected 

cardiac practices 2.78-6.98 on a scale of seven, although all21 practices were based on 

current evidence (Kirchhoff, 1982). Frequency of performance ranged from 3.10-6.92 on 

a scale of seven, and difference scores were calculated for each practice as the difference 

between perceived importance and frequency of occurrence (Kirchhoff, 1982). Two 

practices with difference scores of the greatest magnitude were "maintaining a quiet 

environment" (0.90) and "relieving anxiety" (0.58) (Kirchhoff, 1982). Variability in 

clinical practice was reported, despite the perceived importance of cardiac practices by 

critical care nurses. 

The following three studies utilized the Nursing Practice Questionnaire (NPQ) 

developed by Brett (1987) to obtain self-report data of selected nursing practices by adult 

medical-surgical and critical care nurses. The NPQ was used to measure research 

utilization of 14 evidence-based clinical practices that had been published for a minimum 

of two years (n = 216, 86% staff nurses) (Brett, 1987). General practices, such as oral 

temperature measurements in patients receiving supplemental oxygen, were applicable to 

the nursing population being studied (Brett, 1987). Implementation rates were variable; 

31-93% of nurses indicated that they performed practices sometimes and 6-79% of nurses 

performed selected practice all of the time (Brett, 1987). Overall adoption scores were 

measured on a scale of 0-4, with 4 being the highest possible adoption, indicating that a 

practice was used all of the time (Brett, 1987). The mean overall adoption score of2.17 

(SD = 0.59) was associated with the persuasion stage of Rogers' Diffusion of Innovations 

framework, which will be discussed later in this chapter. Nurses indicated being aware of 

all fourteen practices, but only one of the nursing practices, closed sterile urinary 
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drainage, was consistently reported to be in the "use always" stage (Brett, 1987). The 

NPQ is one of two multi-item measurement tools that have been used more than once to 

measure research utilization (Estabrooks et al., 2011 ). 

Coyle and Sokop (1990) replicated the Brett study with nurses in ten North 

Carolina hospitals. Three or more years had elapsed between published evidence and data 

collection, but the overall adoption score was lower (M = 1.96, n = 113) compared to 

Brett's findings (M = 2.17, n = 216) (Brett, 1987; Coyle & Sokop, 1990). Both studies 

measured the same fourteen nursing practices, using similar samples, and although 

evidence had been available for an additional year, Coyle and Sokop demonstrated no 

improvement in research utilization. To detect effects it is important that enough elapsed 

time from publication of research findings to measurement of research utilization occur, 

although the optimal time frame has not been identified (Donaldson et al., 2004). 

Another study sampled 157 hospital nurses (55% staff nurses, including critical 

care) who were also Sigma Theta Tau (STT) members (nursing honor society) using a 

modified NPQ with updated clinical practices (Michel & Sneed, 1995). All nurses in the 

sample held a BSN or higher level of nursing education and the overall adoption score 

was 2.21, corresponding to the same adoption category as the two NPQ studies discussed 

previously (Michel & Sneed, 1995). Although other studies have used modified versions 

of the NPQ, they were not included in this review since the samples did not include 

critical care nurses. Overall adoption scores from the three NPQ studies of medical

surgical and critical care nurses ranged from 1.96 to 2.21 out of a possible four points 

(Brett, 1987; Coyle & Sokop, 1990; Michel & Sneed, 1995). According to the scoring 

system developed by Brett, an overall adoption score of 1.50-2.49 translates into 
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awareness of clinical practices, yet practices were consistently performed below the level 

of "use sometimes" (Brett, 1987). Adoption scores remained in the same range, eight 

years after the original NPQ study. 

A study of critical care nurses continued to show inconsistency in clinical 

practice, despite availability of published research evidence. A national, m~ltisite study 

of 1,665 critical care nurses (n = 1,186) and respiratory therapists (n = 479) at 27 U.S. 

hospitals found performance of oral care procedures in mechanically ventilated patients 

to be variable (Sole et al., 2003). Practice frequency were categorized into three levels, 

"majority of time," "half of the time," and "not very often." The following four nursing 

practices occurred the "majority of the time", yet there was variability in clinical practice. 

Greater than 96% of nurses reported glove use during oral care and oral suctioning, 89% 

used gloves during closed-system suctioning (CSS), yet only 71% reported oral 

suctioning immediately following CSS (Sole et al., 2003). 

Another study of 353 AACN members on oral care in mechanically ventilated 

adults demonstrated variability in practice, including frequency and methods used for oral 

care (Feider, Mitchell, & Bridges; 2010). Brushing teeth with a toothbrush twice daily 

was supported by evidence, yet only 27% of ICU nurses reported compliance with this 

practice (Feider et al., 2010). An oral care policy discouraged the use of foam swabs in 

72% of the ICUs, yet 97% of participants reported using foa!D swabs for routine oral care 

(Feider et al., 2010). 

Most studies reported expected practices, however the Sole study also reported a 

practice that should have been discontinued due to evidence of harm. Normal saline 

instillation prior to endotracheal suctioning was performed by 26% of nurses and 51% of 
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respiratory therapists, even though published evidence showed this practice was 

ineffective and increased risk for adverse·effects (Sole et aL, 2003). The authors 

acknowledged that some textbooks still promote this practice, making practice decisions 

more complex for individual clinicians. 

A recent critical study confirmed that research utilization remains variable. Nurse 

monitoring for three lung protective practices to minimize lung injury in patients with 

acute respiratory distress syndrome were examined (Jones, 2011). Mean compliance with 

lung protective monitoring measured by chart review was only 16% (Jones, 2011). 

Despite the availability of research evidence, these studies support the research

practice gap identified in the literature by demonstrating variability in clinical practice of 

nurses, including those working in critical care. Perceived barriers to research utilization 

have been identified as lack of awareness, heavy workload, lack of funds, lack of 

organizational support, lack of research evidence, time delay of research publications, 

and lack of information or assistance to translate evidence into practice (Champion & 

Leach, 1989; Hutchinson & Johnston, 2004). 

A systematic review of 63 nursing studies used the BARRIERS scale (developed 

by Funk et al. in 2001) to identify common barriers to.research utilization (Kajermo et al., 

2010). The top ten barriers included unawareness, nurse not capable of evaluating 

research quality, insufficient time to read or implement research, lack of authority to 

make practice changes, inadequate facilities, lack of support by others, lack of physician 

cooperation, inability to understand statistical analyses, and relevant literature not in one 
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location (Kajermo et al., 2010). Clinical practice guidelines, developed to disseminate 

research evidence to clinicians with the expectation of improved research utilization, will 

be discussed in more detail in the following section. 

Clinical Practice Guidelines 

Clinical practice guidelines, the main concept of interest in this study, are 

statements based on research evidence intended to support healthcare practitioners and 

patients to provide or obtain the best care (Huttin, 1997; Larson, 2003). Clinical practice 

guidelines originated in response to the evidence-based medicine movement in the 1980s 

and were quickly adopted by other healthcare disciplines to help bridge the gap between 

research evidence and practice (Graham et al., 2000; Grimshaw et al., 2004; Hammond, 

2001; Kirchhoff, 2004; Titler, 2004). Between 1989 and 1992 the Agency for Healthcare 

Policy and Research, now known as the Agency for Healthcare Research and Quality 

(AHRQ), sponsored the development of nineteen guidelines.guiding disease prevention, 

disease/symptom management, and diagnostics (AHRQ, n.d.). National Guideline 

Clearinghouse, a division of AHRQ and the U.S. Department of Human and Health 

Services, hosts a public repository for guidelines developed by government and 

professional associations that meet quality standards (AHRQ, 2012). At the time of 

writing in February 2012, 2,327 guidelines were housed in the National Guidelines 

Clearinghouse; 1587 guidelines identified aspects of nursing care or practice (AHRQ, 

2012). 

Guidelines are typically developed by professional associations, task forces, and 

government agencies (Grilli & Lomas, 1994) using a variety of methods, such as 

consensus development (informal and formal), evidence-based practice processes, and a 
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combination of scientific evidence and analytic methods (Huttin, 1997). Historically, 

guidelines have originated from expert opinion, although evidence-based medicine has 

encouraged the use of research evidence and transparency in recent guideline 

development (Kuehn, 2011 ). One of the challenges facing guideline developers is the 

lack of rigor in research methodology, making it difficult to synthesize available evidence 

(Huttin, 1997). 

A distinction must be made between external and internal guidelines. Internal 

guidelines, also known as protocols, critical pathways, or care pathways, are locally 

translated guidelines, modified for the specific institution where they will be used (Flynn 

& Sinclair, 2005; Huttin, 1997). Instruments such as Appraisal of Guidelines for 

Research and Evaluation (AGREE), GuideLine Implementability Appraisal (GLIA), and 

Cluzeau are available to evaluate practice guideline quality, yet guideline formatting is 

variable since it is dependent on the developer (AGREE Collaboration, 2001; Cluzeau, 

Littlejohns, Grimshaw, Feder, & Moran, 1999; Shiffman et al., 2005). 

Guideline research typically examines two ~eneral categories, 1) the adoption of 

guidelines by healthcare providers, or 2) the impact of guidelines on patient care 

outcomes and clinical processes (Larson, 2003). A number of studies have hypothesized 

that guideline implementation would be improved if guidelines were developed by peers 

of the end users, a finding that was supported in only two of four physician studies 

(Grimshaw et al., 1995). Samples were not explicitly identified in the systematic reviews 

of guideline studies; most samples appeared to include physicians and nurses were 

identified in only one study (Grimshaw et al., 1995; Grimshaw & Russell, 1993). 
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The majority of studies investigating guideline implementation used physician samples 

(Goossens, Bossuyt, & de Haan, 2008; Grilli & Lomas, 1994; Prior et al., 2008). A 

number of critical care studies included interdisciplinary samples of nurses, physicians, 

dietitians, respiratory therapists, and phlebotomists, but findings were not differentiated 

by individual discipline (Jones, Suurdt, Ouelette-Kuntz, & Hey land, 2007; Pogorzelska & 

Larson, 2008; Quenot et al., 2010; Quiros, Lin, & Larson, 2007; Sinuff, Cook, 

Giacomini, Heyland, & Dodek, 2007; Sinuff, Eva et al., 2007). 

Use of clinical practice guidelines have resulted in reduced variability in practice 

and improved patient outcomes (Grimshaw, et al., 1995; Grimshaw & Russell, 1993; 

Morris, 2003; Songwathana, et al., 2011). In addition, the use of practice guidelines is 

known to increase accountability, efficiency, and promote professionalism when they are 

integrated into quality assurance activities (Huttin, 1997). Two systematic reviews of 

practice guidelines implemented from 1976 to 1992 reported 81 of87 studies (93%). 

showed improvement in physician practice, as measured by adherence to guideline 

recommendations (Grimshaw et al., 1995; Grimshaw & Russell, 1993). Seventy one 

percent of 17 studies that assessed outcomes reported significant improvements in patient 

outcomes (Grimshaw et al., 1995). 

Use of a guideline by critical care nurses in Thailand resulted in improved 

femoral vein blood flow in trauma patients and no evidence of deep vein thrombosis 

(DVT) for a period of seven days (Songwatha et al., 2011). The DVT guideline was 

newly implemented however, so the authors were unable to report on sustained outcomes. 

Evidence-based ventilator weaning guidelines were associated with decreased weaning 

time, decreased ventilator days, and length of stay in three surgical ICU s (Thongchai, 
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Bumroongkit, Jittawatanarat, Puengbanhan, & Chuajedton, 2007). A Canadian national 

study of enteral feeding guidelines in 59 ICUs found enteral feeding adequacy was higher 

for patients who were fed based on recommended practices (Heyland, Dhaliwal, Drover, 

Gramlich, & Dodek, 2003). An evidence-based enteral feeding protocol implemented in a 

Calgary, Alberta ICU showed an improvement in meeting caloric goals post-protocol 

(60%) vs. pre-protocol (20%, p <i 0.001) (Mackenzie, Zygun, Whitmore, Doig, & 

Hameed, 2005). Quenot et al. (20 1 0) reported 80% median ratio of calories supplied to 

calories delivered in a multi-site enteral feeding study in 19 ICUs in France. Adherence 

to national guidelines was the focus of the Quenot study, but there was no direct measure 

of guideline use. One indirect benefit of practice guidelines is an increased awareness or 

knowledge of a practice, although adoption of the practice may not be immediately 

visible (Rogers, 1995). 

The research-practice gap has prompted the prioritization of research translation 

into clinical practice in an effort to improve healthcare quality and safety (AHRQ, 2008; 

NIH, 2002). Despite support from these major organizations, lack of theoretical 

understanding of evidence-based practice implementation remains an issue (Estabrooks et 

al., 2011; Kitson et al., 2008; Rycroft-Maione & Bucknall, 2010). 

Compliance with practice recommendations in clinical guidelines remains 

inconsistent. Center for Disease Control (CDC) guidelines for prevention of ventilator 

associated pneumonia (V AP) were published in 2003, yet a 2005 national survey of 

critical care nurses reported variability in implementation of the four clinical practices 

recommended by these guidelines (Cason et al., 2007). Strict adherence to head of bed 

elevation occurred only 52% of the time, washing hands between patients was performed 
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82% of the time, and wearing gloves to provide oral care took place 77% of the time 

(Cason et al., 2007). Suctioning of oral secretions prior to deflation of the endotracheal 

tube cuff had only 36% adherence; 32% of nurses reported that they perceived this as a 

primary respiratory therapy practice (Cason et al., 2007). 

A study of 51 critical care nurses had previously reported 78% overall compliance 

with non-pharmacologic V AP practices; however, the results may have been positively 

skewed, since the sample included. attendees at a western European conference who may 

have had higher adoption rates than the general critical care nurse population (Ricart, 

Lorente, Diaz, Kollef, & Rello, 2003). The grade of evidence did not influence 

compliance; V AP strategies with the highest level of evidence, A, had lower compliance 

rates (50.85%) than practices with Band C level of evidence, 84.2 %and 79.5% 

respectively (Ricart et al., 2003). 

Due to variability in clinical practice despite guideline availability, studies have 

examined strategies to increase adoption of practice recommendations. A systematic 

review of implementation strategies in 33 studies (sample primarily physicians, small 

number of nurses and other disciplines) showed that multifaceted strategies were more 

successful than single intervention strategies to create behavioral change and increase 

guideline compliance (Prior et al., 2008). A number of intervention strategies were 

described, such as continuing medical education (CME), traditional education 

(conferences, web sites, didactic lectures), interactive workshops, educational outreach 

(practice visits by educators, promotional material, education reminders, follow up 

education), and audit/feedback/peer review (Prior et al., 2008). No relationship was found 

between the number of strategies, effect of strategies on compliance, or the combination 
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of strategies utilized (Prior et al., 2008). Mass media strategies, such as postal mailings, 

were ineffective for guideline implementation (Prior et al., 2008). Computer-delivered 

reminders had a greater effect size (OR 1.77 [1.38-2.27]) compared to hard copy 

reminders cOR 1.57 [1.20-2.06]), but results were not statistically significant (Prior et al., 

2008). 

A qualitative study of critical care clinicians (interdisciplinary, including two 

nurses from each site) in seven Canadian ICU s developed a practice guideline adherence 

model guided by Cabana's framework (Cahill, Suurdt, Ouellette-Kuntz, & Heyland, 

201 0). Five main guideline adherence themes emerged from interviews and institutional 

documents, including guideline characteristics, implementation process, institutional 

characteristics, individual provider characteristics, and patient characteristics (Cahill et 

al., 2010). Each theme consisted of multiple barriers and enablers to guideline adherence 

(Cahill et al., 2010). 

Implementation strategies are as variable as the clinical practices recommended 

by guidelines. Strategies may include passive or active modes of dissemination (Rycroft

Maione, 2004; Rycroft-Maione, Harvey, et al., 2004). Due to poor compliance with 

guideline recommendations, studies have examined barriers related to guideline adoption. 

Challenges of Guideline Adoption 

Barriers to guideline adoption are similar to those reported in the research 

utilization literature. A systematic review of guideline implementation in 144 papers, 

including 33 systematic reviews, reported concerns of guideline quality and underlying 

evidence, lack of financial support, lack of organizational support, impracticality of 

recommendations, patient preference, and reluctance of clinicians to change (Prior et al., 
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2008). A regional study of critical care respiratory therapists and nurses reported 77% 

overall adherence to ventilator associated pneumonia (V AP) guidelines (Kaynar et al., 

2007). It was determined that lack of equipment availability contributed to failure to 

perform continuous subglottic suctioning, a practice which had only 24-30% adherence 

(Kaynar et al., 2007). 

A systematic review of256 guideline adherence studies identified seven 

categories of barriers from 33 themes, measuring barriers by frequency of occurrence 

(Cochrane et al., 2007). The seven categories included cognitive-behavioral, attitudinal or 

rational-emotional, professional, guideline characteristics or lack of evidence, patient 

barriers, lack of support or resources, and system and process barriers (Cochrane et al., 

2007). Cabana's framework was used to quantify weighted barriers within three 

behavioral change categories of knowledge (n = 65), attitudes (n = 142), and behavior (n 

= 180) (Cochrane et al., 2007). Survey methodology was used by the majority of studies 

(n = 178); Cochrane et al. (2007) found that barriers such as attitudes, resources, system, 

and support were reported more frequently by studies that used qualitative and mixed

method methodologies (n = 78). 

Multiple barriers to guideline implementation continue to exist and use of 

evidence-based practices recommended by guidelines is inconsistent. This persistent 

research-practice gap necessitates further guideline research. This study focused on a 

practice guideline that was developed for critical care nurses by the national, professional 

organization, AACN. 
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AACN Practice Alerts 

Numerous volunteer and AACN resources have been dedicated to identification, 

development, revision, and dissemination of Practice Alerts. Unlike many disease or 

treatment based guidelines, 14 of 16 Practice Alerts focus on high risk skills or 

prevention strategies for adult, critical care nursing, making them unique. The intents of 

Practice Alerts are as follows: 

• Provide evidenced-based directives about clinical practice 

• Close the research-practice gap 

• Assist in bringing bold voices directly to nurses at the bedside 

• Provide guidance 

• Standardize practice 

• Identify and inform AACN members about new advances and trends 

The first Practice Alert, published in February 2004 was titled "Ventilator 

Associated Pneumonia (V AP)" and the primary focus was V AP prevention by critical 

care nurses. AACN Practice Alerts are developed by national content experts using 

research evidence and are subject to peer review and group consensus prior to publication 

(P. Shellner, personal communication, August 23, 2008). Identification of topics for 

future Practice Alerts are generated by AACN members through practice inquiries 

received by AACN (P. Shellner, personal communication, August 23, 2008). Initially 

AACN published Practice Alerts on their website, but access was password restricted to 

members only. Following recommendation of the EBPRWG in 2008, Practice Alerts 

were made available to anyone accessing the AACN website. 
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The majority of critical care nurses report that practice guidelines influence 

clinical practice (Schulman & Fowler, 2006), yet the specific use of Practice Alerts and 

factors influencing their adoption are unlmown, since the AACN Practice Alert program 

has not been formally evaluated (P. Shellner, personal communication, August 23, 2008). 

One survey was completed by the 2006 AACN volunteer workgroup to determine the 

value of Practice Alerts, although only five Practice Alerts were in print at that time 

\ 

(Schulman & Fowler, 2006). Additionally, no theoretical framework was incorporated 

into the survey design and internal consistency measures of survey items were not 

reported. The survey focused mainly on barriers to implementation, rather than enablers, 

a common trend in the evidence-based practice literature (Rycroft-Maione, Morrell, & 

Bick, 2004). Seventy one percent of the 862 respondents reported using Practice Alerts 

and 64% reported that their clinical practice was changed or influenced by Practice Alerts 

(Schulman & Fowler, 2006). Response rate, demographic data, and information related to 

the respondents' work environments were not reported. Due to the lack of rigor in this 

study, further research is necessary to determine factors influencing critical care nurses 

adoption of Practice Alerts. 

One practice gap identified as a priority by AACN members and the EBPR WG 

was verification of feeding tube placement. Research has been available on this topic for 

a number of years, often published in research or nutrition journals. AACN has received 

reports of variable practice and confusion regarding correct methods recommended for 

feeding tube verification (P. Shellner, personal communication, August 23, 2008). The 

following section will discuss the evidence on feeding tube complications and 

verification methods for feeding tube placement. 
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Verification of Feeding Tube Placement 

Enteral nutrition is common in critically ill patients with artificial airways or 

impaired swallowing, yet risk for aspiration is a concern (Heyland, Dhaliwal, Day, Jain, 

& Drover, 2004; Martindale et al., 2009; Metheny, Davis-Jackson, & Stewart, 2010). 

Aspiration is typically related to intolerance of enteral feeding or malposition of tubes 

used for feeding or medication delivery. Feeding tubes may be of large or small bore and 

have gastric or small bowel placement. Accurate position of the distal end of the tube in 

the gastrointestinal ( G I) tract is critical to minimize aspiration risk. In addition to 

aspiration risk, other complications of malpositioned tubes include pneumothorax, 

perforations, empyema, and bronchopleural fistula (Sorokin & Gottlieb, 2006). Another 

case study reported tension pneumothorax caused by a blindly inserted small bore feeding 

tube (Freeberg, Carrigan, Culver, & Guzman, 2010). A few case reports described 

nasogastric tubes blindly inserted into the brain (18 Fr) and spinal cord (small bore) 

following intracranial surgery; one resulted in permanent brain injury and two in 

quadraplegia (Hanna, Grindle, Patel, Rosen, & Evans, 2011; Metheny, 2002; Vahid, 

2007). Unfortunately, clinical practices used to verify feeding tube placement remain 

variable, often including assessment techniques that are not based on research evidence, 

despite the availability of literature for the past four to eleven years (Elpern, Killeen, 

Talla, Perez, & Gurka, 2007; Metheny, Dettenmeier et al., 1990; Metheny, 2002). 

One U.S. hospital reviewed over 2,000 small bore feeding tube insertions and 

found 50 tubes with documented pulmonary placement (Sorokin & Gottlieb, 2006). Of 

these malpositioned tubes, 13 complications were identified, including pneumonia, 

pneumothorax, and two deaths (Sorokin & Gottlieb, 2006). From this internal review, the 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 32 

authors speculated that many episodes of feeding tube malposition and secondary 

complications are underreported (Sorokin & Gottlieb, 2006). The Joint Commission, a 

U.S. healthcare standards organization, identified malplacement of feeding tubes into the 

pulmonary tree as a common post-operative complication resulting in sentinel events 

(Joint Commission, 2000). Experts recommend verification of feeding tube placement by 

radiographic confirmation as the gold standard to prevent these complications (Bankhead 

et al., 2009; Baskin, 2006; Ellett, 2004; Joint Commission, 2000; Metheny, Meert, & 

Clouse, 2007). A secondary method to mark and document the feeding tube's exit 

location from the nose or mouth at the time of radiographic confirmation is also 

recommended, based on risk for feeding tube displacement following initial insertion 

(Metheny et al., 2005; Metheny, Spies, & Eisenberg, 1986) 

Many hospitals report using radiographic confirmation for verification of blindly 

inserted, small bore feeding tubes, yet a different standard is reported by nurses for 

verification of large bore feeding tube placement (Fulbrook et al., 2007). Both small and 

large bore tubes have been placed incorrectly into the tracheobronchial tree (Elpem et al., 

2007; Metheny, Dettenmeier et al., 1990; Metheny, Wehrle, Wiersema, & Clark, 1998; 

Neumann, Meyer, Dutton, & Smith, 1995; Sorokin & Gottlieb, 2006), and both large and 

small bore tubes have had similar incidence of pulmonary malposition (Bums et al., 

2006). 

Feeding tube malposition may cause symptoms such as coughing, dyspnea, and 

oxygen desaturation, which would alert clinicians to remove the tube, however many 

malplacements in the pulmonary system occur silently (Metheny, Dettenmeier et al., 

1990). Patients at highest risk for aspiration include those with artificial airways, heavy 
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sedation, decreased level of consciousness, confusion, decreased gag or cough reflexes, 

or non-cooperation during the tube insertion procedure (Metheny et al., 2006; Metheny & 

Titler, 2001 ). Endotracheal and tracheostomy tube cuffs do not prevent intrapulmonary 

placement of feeding tubes (Sorokin & Gottlieb, 2006). Not only are patients at risk for 

harm from tubes placed outside of the GI tract, they are at risk for aspiration from tubes 

placed high in the GI tract, in the esophagus or gastroesophageal junction (Metheny & 

Titler, 2001 ). 

Methods such as pH testing, capnography, bilirubin/gastric enzymes, and visual 

inspection of the aspirate have been studied; however, there are limitations to their use 

for initial feeding tube verification and ongoing confirmation. Capnography, pH, and 

bilirubin/enzyme methods can differentiate between gastric and pulmonary placement, 

but unfortunately placement in the esophagus or gastroesophageal junction cannot be 

confirmed, making these methods inconclusive for initial feeding tube verification 

(Araujo-Preza, Melhado, Gutierrez, Maniatis, & Castellano, 2002; Bums et al., 2006; 

Metheny, Smith, & Stewart, 2000; Metheny et al., 1999; Neumann et al., 1995). 

Measures of feeding tube aspirate by pH may be accurate only in the absence of 

formula, food, or medications that lower gastric acid, such as H2 blockers and proton 

pump inhibitors (Conner & Carver, 2005; Metheny et al., 1993; Neumann et al., 1995; 

Turgay & Khorshid, 201 0). Experts recommend measuring pH if formula has been 

interrupted for more than a few hours, although the exact number of hours is not specified 

(Metheny et al., 1993). Initial gastric placement may be identified by pH measures less 

than 5.0, although gastric reflux may alter measures of aspirate with esophageal 

placement (Metheny et al., 1993). Tube placement may be intestinal or pulmonary when 
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pH measures are greater than 6.0, making it inconclusjve for initial tube verification 

(Metheny et al., 1989; Metheny et al., 1993; Metheny et al., 1997; Metheny et al., 2000). 

A number of researchers have also experienced difficulty obtaining aspirate from feeding 

tubes, which poses additional challenges to pH measurement methods (Conner & Carver, 

2005; Metheny, Wehrle et al., 1998; Neumann et al., 1995). Bilirubin and enzyme testing 

were able to distinguish tubes of gastric vs. pulmonary placement, but these methods are 

not currently available for point-of-care testing at the bedside (Metheny et al., 1997; 

Metheny et al., 1999; Metheny et al., 2000; N. Metheny, personal communication, July 

13, 2008). 

A recent meta-analysis of nine studies determined that carbon dioxide detection 

by capnography or capnometry ( colormetric device) had high pooled sensitivity (0.99) 

and specificity (0.99) for GI tract vs. pulmonary placement (Chau, Lo, Thompson, 

Fernandez, & Griffiths, 2011). Eight of the studies examined by Chau et al. used samples 

of intubated patients. One weakness of this method was the inability to differentiate tube 

location between various locations within the GI tract (Araujo-Preza et al., 2002; Bums et 

al., 2006). 

Visual inspection of feeding tube aspirate during tube insertion has had variable 

accuracy ( 64-90%) to differentiate between tubes of gastric and pulmonary placement 

(Metheny, Reed, Berglund, & Wehrle, 1994). In some cases, fluids aspirated from tubes 

with pulmonary placement have resembled gastric aspirate, resulting in accuracy rates 

lower than 57% (Metheny et al., 1994). Further research may be indicated to demonstrate 

efficacy of this method. 
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Methods for feeding tube verification that are not supported by research literature 

include auscultation and water bubbling. A number of studies/case reports described 

confirmation of air entry over the epigastrum in situations where the feeding tube had 

been positioned in the esophagus, pulmonary system, and brain (Elpem et al., 2007; 

Metheny, Dettenmeier et al., 1990; Metheny, 2002; Neumann et al., 1995; Turgay & 

Khorshid, 201 0). Clinicians identified correct placement by auscultation technique with 

only 34% accuracy (Metheny, McSweeney et al., 1990). The water bubbling method has 

been described in nursing textbooks for many years, but no studies using this method 

were located. The premise behind this method is that bubbling is observed during 

exhalation when the proximal end of a pulmonary placed feeding tube is held underwater 

(Tho, Mordiffi, Ang, & Chen, 2011). One case report described lack ofbubbling when 

the distal end of a feeding tube with known pulmonary placement was inserted into water 

(Metheny, Dettenmeier et al., 1990). It is theorized that use of the water bubbling method 

with tubes of pulmonary placement may result in aspiration in the event of deep 

inspiration by the patient, although there are no known case reports. 

Two European studies reported on feeding tube verification practices. Nurses 

were included in the sample of one study, but the methodology did not isolate nursing 

practice. A survey of273 ICU physicians in 13 countries was performed to assess adult 

enteral feeding practices including verification of feeding tube placement (Preiser, et al., 

1999). Most feeding tubes were small bore (91% ), inserted blindly at the bedside (96% ), 

and confirmed radiographically ( 65% ), although 96% of physicians reported use of the 

auscultatory method to verify tube placement (Preiser et al., 1999). 
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A 2003 survey of 3 80 adult ICU s in 20 European countries examined enteral 

feeding practice of critical care nurses, including feeding tube verification practices 

(Fulbrook et al., 2007). The unit of analysis in this study was the ICU rather than the 

individual nurse, and the two most common methods used to assess feeding tube location 

were auscultation following insufflation of air (72%, n = 275) and radiographic 

confmnation (35%, n = 130) (Fulbrook et al., 2007). Forty five percent of the ICUs 

reported using more than one method for verification, including pH measures ( 6%, n = 

21) and visual inspection of the aspirate (31 %, n = 114) (Fulbrook et al., 2007). Although 

auscultation practice was reported to be 24% lower than the Preiser study, six years 

earlier, it's unknown if the difference was related to the discipline, the unit of analysis, or 

timing of the study (Fulbrook et al., 2007; Preiser et al., 1999). Overall ICU practice in 

the Fulbrook study (2007) was reported by a senior nurse compared to individual self

report by physicians in the Preiser study (1999). Regardless of the reported differences, 

tube verification by auscultation, a practice without empirical evidence, continues to be 

performed in clinical practice more than 70% of the time (Fulbrook et al., 2007). 

Furthermore, radiographic confmnation, the gold standard, was performed only 35-65% 

of the time. These studies confirm that verification of feeding tube practice remains 

variable and places critically ill patients at risk. 

In summary, malpositioned feeding tubes may cause severe complications and 

lead to patient death. Practices related to feeding tube verification in critical care remains 

variable, yet research evidence has been published for many years. Nurses are responsible 

for initial and ongoing verification of feeding tube placement in the critical care setting, 

although responsibility for initial tube verification may be shared by physicians and 
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nurses. In many hospitals, nurses also insert large bore nasogastric tubes that may be used 

for medication administration and enteral feeding. A number of methods for tube 

verification have been studied, yet the inability to distinguish distal tip position within 

various locations of the GI tract (gastric vs. esophageal vs. gastroesophageal junction), 

places patients at risk for aspiration. Lack of reliable bedside verification method(s) has 

led to radiographic confirmation becoming the gold standard for initial feeding tube 

verification in adults. Bedside methods such as aspirate pH, capnography, visual 

inspection of the aspirate, signs of respiratory distress, and confmnation of markings at 

the tube exit site, have demonstrated the ability to distinguish between gastric and 

pulmonary placement, although sensitivity and specificity are variable, necessitating 

confirmation by multiple methods. To minimize confusion and improve consistency in 

critical care nursing practice, AACN developed a Practice Alert on Verification of 

Feeding Tube Placement to synthesize evidence and communicate expected practices. 

Verification of Feeding Tube Placement Practice Alert 

The original AACN Verification of Feeding Tube Placement Practice Alert was 

published in 2005 (AACN, 2005). Guidelines are considered to be out-of-date within five 

years of publication and revisions or removal are recommended every five years (AHRQ, 

2012). AACN recommended assessment of Practice Alerts for possible revisions every 

three years or as new research becomes available (P. Shellner, personal communication, 

August 23, 2008). A revision was made to the Verification of Feeding Tube Practice 

Alert and published on the AACN website in December 2009 (AACN, 2009). AACN has 

developed standards for Practice Alert revisions, which include authorship by national 

content experts and a process of peer review (P. Shellner, personal communication, 
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August 23, 2008). The Verification of Feeding Tube Placement Practice Alert revision 

was authored by Norma Metheny, whose research program focuses on feeding tube 

verification and enteral feeding complications. In addition to publication· of the revised 

Practice Alert, AACN has also created resources to assist nurses with implementation of 

this guideline, including a PowerPoint presentation and audit tool (AACN, 2010b). 

The Verification of Feeding Tube Placement Practice Alert for blindly inserted 

.tubes contains three major recommendations under the heading "Expected Practice": 

1. "Use a variety of bedside methods to predict tube location during the insertion 

procedure" 

a. "Recognize that auscultatory (air bolus) methods are unreliable" 

2. "Obtain radiographic confirmation of correct placement of any blindly 

inserted tube prior to its initial use for feedings or medication administration" 

3. "Check tube location at 4-hoirr intervals after feedings are started" 

The guideline provides detailed practice methods under each of the three main practices 

and identifies the level of research evidence as applicable. Although most of the practices 

are supported by research evidence, the Practice Alert asserts that auscultation and water 

bubbling methods are not reliable methods for use in clinical practice. 

The need for radiographic confirmation of feeding tubes prior to feeding or 

medication administration is clearly identified by the guideline. Other bedside methods 

may be used to assist with initial tube confirmation and methods such as observation of 

respiratory distress may facilitate early removal of mal positioned tubes. Practices 

recommended by the guideline to assist with verification during initial tube placement 

include: observing for signs of respiratory distress, capnography, pH measure of aspirate, 
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and visual observation of aspirate (AACN, 2009). The guideline instructs nurses to use a 

variety of methods to confirm initial tube placement, yet variety is not quantified. 

Radiographic confirmation is the gold standard for initial tube verification, 

however this practice is not within the scope of practice for staff nurses. The guideline is 

not explicit, but the bedside critical care nurse is expected to request an order to facilitate 

timely radiographic confirmation. Nurses are encouraged to collaborate with an 

interdisciplinary team, including a radiologist, for the initial x-ray interpretation. In 

addition, marking and documenting the tube's exit site from the nose or mouth 

immediately following radiographic confirmation of correct tube placement is indicated 

to assist with secondary confirmation, should the tube position be altered following initial 

radiographic confirmation (AACN, 2009). 

Feeding tube position should be reassessed at four-hour intervals following initial 

insertion. The Practice Alert advises nurses to use one or more of the following methods 

for ongoing tube verification: observing for a change in length of the externally marked 

portion of the feeding tube, assessing for changes in gastric residual volume, reviewing 

routine x-ray reports for feeding tube location, and if a tube position change is suspected, 

obtaining an x-ray to confirm placement (AACN, 2009). Two additional methods may be 

utilized if feeding has been interrupted for more than a few hours. These methods include 

observing appearance of feeding tube aspirate and/or measuring pH of the feeding tube 

aspirate. The exact number of hours that formula must be held for the last two methods to 

be accurate are not identified. 

Other sections of the Verification of Feeding Tube Placement Practice Alert 

include Scope and Impact of the Problem, Supporting Evidence for each expected 
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practice, a legend with the AA CN Evidence Leveling System, Actions for Practice, and 

references. These headings are consistent with other recently developed or revised 

Practice Alerts (P. Shellner, personal communication, August 23, 2008). The supporting 

evidence section provides additional information to improve nursing knowledge related 

to each recommended confirmation method. Pros and cons are reviewed for each method 

and details related to individual skills, such as the typical pH measurement for tubes of 

gastric placement, are emphasized. 

It is important to note that since the original publication of the Verification of 

Feeding Tube Practice Alert, practice guidelines on enteral feeding have been published 

by two major associations, American Society of Parenteral and Enteral Nutrition 

(ASPEN) and Society of Critical Care Medicine (SCCM) (Bankhead et al., 2009; 

Martindale et al., 2009). Both guidelines address a wide scope of practice related to 

enteral nutrition, although only the ASPEN guideline addresses methods for verification 

of feeding tube placement (Bankhead et al., 2009). 

The following section will summarize Rogers' Diffusion of Innovation conceptual 

framework. A detailed literature review will examine practice guideline research in 

healthcare in relation to constructs in Rogers' framework. As previously mentioned, it 

was not possible to limit this review to practice guideline use by critical care nurses due 

to the paucity of evidence. 
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Diffusion of Innovations Conceptual Framework 

Rogers' Diffusion of Innovations is a sociological framework that has been used 

to examine factors influencing research utilization within nursing and healthcare 

(Dobbins et al., 2002; Greenhalgh et al., 2004; Milner et al., 2005). Rogers performed a 

systematic review of over 5,000 diffusions studies in the 3rd edition of Diffusions of 

Innovations (Rogers, 2004). This framework is considered a process theory and has low 

predictive power since the adoption of innovations is dynamic and contextual (Rogers, 

2003). Diffusion of Innovations was identified as one of four theoretical frameworks 

commonly used for research utilization studies in healthcare (Donaldson et al., 2004). 

Other frameworks used in healthcare research include Lewin's Change Theory, 

Promoting Action on Research Implementation in Health Services (P ARiHS) framework, 

Havelock's Linkage theory, theory of reasoned action, and Cabana's framework, though 

the last two frameworks are based on Diffusion of Innovations (Cabana et al., 1999; 

Donaldson et al., 2004). 

The Diffusion framework is comprised of four main elements, including the 

innovation, communication channels, a social system, and the time or rate of adoption 

(Rogers, 2003). Innovations are perceived as something new to the population of interest 

and may include an idea, technology, product, or practice (Bamberg et al., 1992; Lekan

Rutledge, 2000), yet newness may also be related to the individual's decision to adopt or 

reject an innovation (Rogers, 2003). The Verification of Feeding Tube Placement 

Practice Alert was considered the innovation of interest, since it is unknown if this 

guideline and its clinical practices have been adopted by critical care nurses and what 

factors have influenced adoption. According to a systematic review, diffusion implies a. 
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passive spread of information, while dissemination is a targeted and active method. 

Diffusion of Innovations conceptual framework guided the study, but no distinction was 

made between passive and active methods used to communicate the Verification of 

Feeding Tube Placement Practice Alert (Greenhalgh et al., 2004). 

The adoption process occurs over time and is non-linear, as demonstrated by an 

"S" shaped diffusion curve (Rogers, 2003). Rogers describes rates of individual adoption 

in relation to the adopter categories of innovators, early adopters, early majority, late 

majority, and laggards, yet Greenhalgh et al. (2004) found that there is little empirical 

data to support this. In general, individuals who first adopt an innovation require a shorter 

adoption period (adoption process) compared to late adopters and move through the 

stages of decision making more quickly (Rogers, 2003). Once fifty percent of the social 

system adopts an innovation, the rate of adoption slows down since the majority of 

individuals are aware of the innovation and have made a decision to wait and collect 

more information or to reject the innovation (Rogers, 2003). 

Five stages of decision making, known as the innovation-decision process, 

includes 1) knowledge, 2) persuasion, 3) decision, 4) implementation, and 5) 

confirmation (Rogers, 2003). Rogers' model depicts decision making as a linear process 

from knowledge through the confirmation stage, but he acknowledges the individual's 

ability to adopt or reject the innovation at any stage (Rogers, 2003). Communication 

channels of the social system influence the entire innovation-decision process over a 

period of time. 

Rogers postulates that four prior conditions influence the innovation-decision 

process. These prior conditions consist of 1) previous practice, 2) perceived need or 
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problem, 3) innovativeness, and 4) norms of the social system (Rogers, 2003). Rogers 

recognizes that need identification prior to awareness of an innovation does not occur in 

all instances. For example, a nurse may become aware of a practice guideline by 

observation or communication with a colleague, yet they may not have perceived a gap in 

their clinical practice prior to becoming aware. Innovativeness is the degree to which an 

individual is an early adopter of new ideas compared to others in their social system 

(Rogers, 2003). Interrelated units make up the social system and engage in problem 

solving to achieve common goals. The social system in this study is comprised of critical 

care nurses employed in an adult, critical care setting. Norms of the social system include 

established standards and performance expectations. In a hospital setting, norms may be 

expressed at the level of the organization as well as the level of the unit, often referred to 

as the culture of the organization or unit (Estabrooks et al., 2007). 

Stage One: Knowledge 

Rogers describes the knowledge stage as a period of active information seeking, 

influenced by characteristics of the decision-making unit. In this study, the decision

making unit was the individual critical cate nurse. There are three types of knowledge, 1) 

awareness knowledge, 2) how-to knowledge, and 3) principles knowledge (Rogers, 2003). 

An individual must perceive the innovation to be relevant to their situation to progress 

from the knowledge stage to the persuasion stage. 

Awareness knowledge refers to an individual becoming mindful that an 

innovation exists. This awareness often prompts the individual to seek additional 
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knowledge on use of the innovation and its underlying principles (Rogers, 2003). As 

illustrated by the following healthcare study, high levels of guideline awareness do not 

translate into high levels of adoption. 

Physicians (n = 407) from three U.S. Managed Care Organizations were surveyed 

to assess awareness and adoption of the National Asthma Education and Prevention Plan 

(NAEPP) guideline (Finkelstein et al., 2000). Ninety one percent were aware of the 

guidelines, but only 72% had read them, despite the guideline being available for seven 

years (Finkelstein et al., 2000). Moreover, there was great variability in implementation 

of practices recommended by the NAEPP guideline. Monitoring of coughing, wheezing, 

and beta agonist use were performed by 96-99% of physicians, yet only 3.8% of 

physicians ordered sinus radiographs for newly diagnosed patients (Finkelstein et al., 

2000). The Finkelstein study demonstrates awareness of guidelines by physicians does 

not lead to consistent adoption of all recommendations in clinical practice. This supports 

the diffusion literature that an early knower does not translate into an early adopter 

(Rogers, 2003). Two critical care studies reported lack of awareness as a barrier to 

guideline implementation. Critical care nurses (n = 442) rated lack of awareness as a 

barrier to guideline adherence on a scale of five (M = 4.35, 95% CI [4.28-4.43]) (Sinuff, 

Eva et al., 2007). In addition, an interdisciplinary, qualitative study of critical care 

clinicians found lack of awareness to be a common theme related to barriers of guideline 

use (Jones et al., 2007). 

How-to knowledge assists the individual in learning how to use the innovation 

correctly. How-to knowledge is not directly applicable to the practice guideline, but is 

necessary for nurses to understand individual practices recommended by the guideline. 
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For example, how-to knowledge might provide the nurse with direction on the necessary 

steps to measure the pH of feeding tube aspirate. Rogers reports that few diffusions 

studies have investigated how-to knowledge (Rogers, 2003) and no evidence was located 

in the healthcare literature. 

Principles knowledge is an understanding of the rationale behind how an 

innovation works, which assists individuals to evaluate the effectiveness of an innovation 

(Rogers, 2003). In the case of clinical practice guidelines, this refers to background 

knowledge on the main practice concepts recommended by the guideline. For example, a 

nurse cannot be expected to utilize more than one beside method for feeding tube 

verification unless they are knowledgeable about the evidence supporting each method 

and be able to identify when it is clinically appropriate to use each method. A systematic 

review of health care literature found that adoption was higher if knowledge could be 

transferred from one context to another (Greenhalgh et al., 2004). Despite public health 

nurses implementing evidence-based knowledge on violence prevention and positive 

parenting prior to awareness of existing guidelines (34% and 36% respectively), only 4% 

reported using the guidelines six months later (Lia-Hoagberg, Schaffer, & Strohschein, 

1999). By contrast, critical care nurses rated lack of familiarity with guideline content as 

a barrier to adherence on a scale of five (M = 4.23, 95% CI [4.14-4.31]) (Sinuff, Eva et 

al., 2007). 

Awareness and principles knowledge were not shown to increase innovation 

adoption unless knowledge could be transferred between contexts. Two Canadian studies 

reported lack of awareness by critical care clinicians as a barrier to guideline adherence 

(Jones et al., 2007; Sinuff, Eva et al., 2007) and lack of principles knowledge as a barrier 
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(Sinuff, Eva et al., 2007). It is possible that increased knowledge may lead to additional 

knowledge seeking, which can later influence an individual's innovation decision. 

In the diffusion model, Rogers' asserts that characteristics of the decision

making unit such as socioeconomics, personality variables~ and communication 

behavior, influence the knowledge stage of the innovation-decision process. Diffusion 

research summarizes generalizations for each of these characteristics, although Rogers 

also uses the term characteristics of adopter categories when describing these variables 

(Rogers, 2003). These characteristics are discussed in more detail below and collectively 

make up the concept of personal innovativeness. 

Socioeconomic characteristics such as more years of formal education, literacy, 

and higher social status, measured by income, possession of wealth, occupational 

prestige, and perceived social class have been associated with early adoption, yet age 

made no difference (Rogers, 2003). On the contrary, these variables were unrelated to 

adoption in a number of nursing studies (Coyle & Sokop, 1990; Kirchhoff, 1982; 

Rutledge, Greene, Mooney, Nail, & Ropka, 1996). A systematic review of research 

utilization by nurses found no association between the socioeconomic characteristics 

previously described and adoption (Squires, Estabrooks, Gustavsson, & Wallin, 2011 ). 

Higher levels of nursing education were related to research utilization in less than half of 

the nursing studies that measured education (Squires, Estabrooks, Gustavsson, et al., 

2011 ). A number of the studies reported differences with BSN education, although two 

studies reported that masters or higher level of education had an affect on outcomes 

(Bonner & Sando, 2008; Michel & Sneed, 1995). 
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A study of pediatric nurse educators using a modified NPQ, also reported an 

association between higher levels of education and higher overall adoption scores (2.98), 

although the sample was homogenous and was not involved in direct clinical practice 

(Barta, 1995). Years worked as an RN was also associated with higher levels of evidence

based practice (t = 2.5, p < 0.05) (Adams & Barron, 2009). 

Rogers identified ten generalizations of personality characteristics associated 

with increased intrinsic innovativeness, yet he recognized that personality dimensions are 

difficult to measure and therefore have not been the focus of many innovation studies 

(Rogers, 2003). Innovativeness is the degree to which an individual adopts earlier than 

others in their social system (Rogers, 2003). Inherent personality characteristics that 

influence adoption are related to values, beliefs, and interests of the individual (Dobbins 

et al., 2002). Diffusion research has shown early adopters to have greater empathy, 

rationality, intelligence, aspirations, ability to cope with uncertainty, and have a more 

favorable attitude to change and science, in addition to being less dogmatic and less 

fatalistic (Rogers, 2003). Personal innovativeness was related to adoption in a number of 

nursing and critical care studies. A study of operating room nurses found personal 

innovativeness was associated with compliance of a smoke evacuation policy (Ball, 

2010a). An interdisciplinary study ofiCU clinicians found that personality types such as 

willingness to embrace change were related to improved attitudes towards guidelines 

(Cahill et al., 2010). Lastly, another qualitative study ofiCU clinicians reported 

resistance to change as a barrier to guideline use (Jones et al., 2007). 

Communication behavior, also known as diffusion, is described as a social 

process that occurs through communication channels influenced by mass media or 
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interpersonal factors. It is through this messaging to a single individual or groups of 

individuals that information about an innovation is spread. Mass media channels are the 

most efficient means of communication and have historically included methods such as 

radio, television, and newspapers to reach a larger audience (Rogers, 2003). Interpersonal 

communication channels were considered face-to-face interactions in the past, while 

Rogers (2003) contends that interactive communication through the Internet has become 

increasingly important. 

Diffusion literature identified nine generalizations of communications behavior 

associated with early adoption. These generalizations state that early adopters have more 

social participation, more cosmopolite behaviors, more contact with change agents, 

greater exposure to mass media and interpersonal communication channels (including 

high levels of interconnectedness), actively seek information and have greater knowledge 

of innovations, and have a higher degree of opinion leadership (Rogers, 2003). Opinion 

leaders and change agents have common goals of influencing innovation-decision 

behaviors, although opinion leaders work independently, while change agents are 

professionals who work on behalf of an organization (Rogers, 2003). An 

interdisciplinary, qualitative study of ICU clinicians supported Rogers by reporting 

informal champions, specifically front-line, bedside providers were an enabler of 

guideline use (Sinuff, Cook et a1.,.2007). A mixed-methods' study of nurses from acute, 

community, and long-term care reported dissemination of guideline information from 

champions (change leaders) to staff nurses, yet there was no statistical difference between 

champions (n=191) and administrators (n=41) (Ploeg et al., 2010). 
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Cosmopolite behavior involves networking outside of the local peer group, such 

as attending conferences and interacting with peers outside of the immediate work setting 

(Rogers, 2003). Conference attendance and regular reading of professional journals by 

nurses has been associated with increased research utilization. Nurses who attended 

research conferences (X2 = 5.179, df= 1, p < 0.05) and those who read the research based 

journal Heart & Lung (X2 = 3.795, df= 1, p < 0.05) had higher levels of adoption (Coyle 

& Sokop, 1990). Michel and Sneed (1995) also found conference attendance to be 

associated with increased adoption. Use of nursing journals was positively correlated 

with research utilization in a study of nurse educators (t = -2.36, df= 202, p < 0.05) 

(Barta, 1995). A systematic review reported conference or inservice attendance was 

related to increased research utilization by nurses (Squires, Estabrooks, Gustavsson, et 

al., 2011). 

Rogers (2003) has compared Internet use to mass media, yet the Internet also 

contains elements of personal communication, such as email. Use of online social 

networking has exploded in recent years and its impact on adoption of practice guidelines 

and research utilization in general is unknown (Estabrooks et al., 2007). Use of the 

Internet increased research utilization in the Alberta Registered Nurse survey (Estabrooks 

et al., 2007) and a formal evidence-based practice email network was highly valued by 

nurses and hypothesized to bridge the research-practice gap (Russell, Greenhalgh, 

Boynton, & Rigby, 2004). Internet use by school nurses, such as list serves and websites 

related to their specialty, was associated with greater use of evidence-based practice (t = 

4.7, p < 0.001) (Adams & Barron, 2009). 
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Some elements of personal innovativeness, such as higher formal nursing 

education, higher intrinsic innovativeness, conference attendance, reading professional 

journals, and Internet use.have been associated with increased adoption of nursing 

practices or research utilization, although the studies reviewed were not specific to 

practice guidelines and only a few of the samples included critical care nurses. 

Stage Two: Persuasion 

It is during the persuasion stage that individuals form an attitude towards the 

innovation, either favorable or unfavorable. Unlike the cognitive knowledge stage, 

Rogers (2003) describes the persuasion stage as affective, based on emotions. The 

individual may continue to seek information, but begins to form opinions about the 

credibility of information received and how this relates to their initial beliefs about the 

innovation (Rogers, 2003). Advantages and disadvantages, such as perceived innovation 

characteristics, are weighed. Feedback from peers is sought until the individual forms an 

opinion that will lead to a behavior change, either adoption or rejection of the innovation 

(Rogers, 2003). 

Perceived characteristics or attributes of the innovation influence the rate of 

adoption in the persuasion stage. Five perceived innovation characteristics, 1) relative 

advantage, 2) compatibility, 3) complexity, 4) observability, and 5) tria/ability have 

explained up to half of the variance in adoption rates (Rogers, 2003). Of these, relative 

advantage and compatibility have the highest positive association with adoption rates, 

however complexity has an inverse relationship with adoption rates (Rogers, 2003). A 

systematic review of clinical practice guidelines by physicians agreed with Rogers that 

low complexity and high trialability were associated with higher compliance, explaining 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 51 

23% of the variance, yet observability made no difference (Grilli & Lomas, 1994). There 

was insufficient information to assess the effects of relative advantage and compatibility 

despite the inclusion of 23 studies in the systematic review, (Grilli & Lomas, 1994). 

Seventy seven percent of the variability in nurses' adoption of technology was explained 

by compatibility, relative advantage, results demonstrability, and nursing director support 

(Hebert & Benbasat, 1994). 

Relative advantage is associated with increased adoption rates and is the degree 

to which individuals perceive an innovation to be an improvement over the status quo or 

current recommendations (Freed, Pathman, Konrad, Freeman, & Clark, 1998; Rogers, 

2003). Measurements of relative advantage may include economics, convenience, social 

standing, or satisfaction; heightened perception rather than objective data has been related 

to more rapid adoption (Rogers, 2003). A systematic review found that relative 

advantage has been associated with both increased and decreased adoption in healthcare, 

since evidence-based interventions are often challenged, leading to revisions (Greenhalgh 

et al., 2004). In healthcare an advantage may be perceived as a personal benefit to _the 

clinician or an improvement in patient outcomes, as seen in a study of cancer care 

guidelines (Luxford, Hill, & Bell, 2006). Leading factors contributing to use of guidelines 

by public health nurses included perception that the guideline was important (58%) and it 

would improve clinical practice (58%) (Lia-Hoagberg et al., 1999). 

Higher perceived compatibility is related to lower levels of uncertainty about the 

innovation (Rogers, 2003). Adoption is increased when the innovation is perceived to be 

consistent with the values, norms, and perceived needs of the individuals or social system 

(Rogers, 2003). If an innovation has high compatibility, it may be perceived as requiring 
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less behavior change (Rogers, 2003). Compatibility may also work in the reverse; if an 

individual has previously had a negative experience with an innovation, they may quickly 

deem the new innovation as undesirable (Rogers, 2003). Strong, direct evidence was 

located to support increased adoption related to perceived compatibility in healthcare 

(Greenhalgh et al., 2004). Critical care nurses (n = 862) rated the· value of AACN Practice 

Alerts (M = 4.26), on a scale of 1-5, with five being "very valuable", which may be 

considered an indicator of compatibility, since Practice Alert were consistent with the 

nurses' values (Schulman & Fowler, 2006). 

Rogers' (2003) definition of complexity is the level of perceived difficulty of the 

innovation, related to its understanding and use. Complexity negatively influences 

adoption rates (Rogers, 2003), a finding supported in the healthcare literature in both 

quantitative and qualitative studies (Brand et al., 2005; Greenhalgh et al., 2004; Grilli & 

Lomas, 1994; Grol et al., 1998; Jones et al., 2007; Lia-Hoagberg et al., 1999; Lugtenberg, 

Zegers-vanSchaick, Westert, & Burgers, 2009; Pogorzelska & Larson, 2008; Prior et al., 

2008; Sinuff, Cook et al., 2007; Sinuff, Kahnamoui, Cook, & Giacomini, 2007; Wolff, 

Bower, Marbella, & Casanova, 1998). A systematic review of 23 physician guideline 

studies also supported Rogers finding. Higher complexity had lower compliance rates 

(42%) compared to low complexity (56%, p = 0.05) (Grilli & Lomas, 1994). 

Observability has been associated with increased adoption and refers to the degree 

to which the use or results of an innovation are visible to others (Rogers, 2003). This 

finding was not supported by a systematic review of 23 studies involving physicians. 

High vs. low observability did not make a significant difference in guideline adoption 

(55% vs. 52%) (Grilli & Lomas, 1994). The authors of a nursing study made the 
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assumption that low observability (4%) by public health nurses was a major factor 

contributing to their failure to adopt the Minnesota Practice Enhancement Project 

(MPEP) guideline, although this finding was not measured (Lia-Hoagberg et al., 1999). 

According to Rogers (2003), the degree of tria/ability of an innovation represents 

less uncertainty to the individual and leads to quicker adoption rates. The ability to use an 

innovation for a trial period is of greater value to the early adopter since later adopters 

will typically be surrounded by others who are using the innovation (Rogers, 2003). A 

systematic review of studies involving physicians found high tria/ability to be associated 

with high guideline compliance (56%) vs. low tria/ability (37%, p = 0.03) (Grilli & 

Lomas, 1994). Tria/ability and its association with adoption was also supported by 

another systematic review ofhealthcare studies (Greenhalgh et al., 2004). 

A number of guideline studies in healthcare have measured innovation 

characteristics, although the majority involves physician samples. Two nursing studies 

found compatibility to be associated with increased research utilization and guideline use, 

although the guideline study of critical care nurses was of low quality (Hebert & 

Benbasat, 1994; Schulman & Fowler, 2006). Two systematic reviews, one of guideline 

use (Grilli & Lomas, 1994) and the other of research utilization in healthcare (Greenhalgh 

et al., 2004) did not support the association of compatibility with adoption. A systematic 

review of guideline use by physicians found low levels of complexity and high levels of 

tria/ability to be associated with guideline adoption, yet observability made no difference 

(Grilli & Lomas, 1994). Results were variable for relative advantage; two nursing studies 

found increased adoption with higher perceived advantage (Hebert & Benbasat, 1994; 

Lia-Hoagberg et al., 1999), yet this finding was not supported by the systematic review 
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on guidelines. The other systematic review on research utilization by mostly physician 

samples reported mixed findings related to relative advantage (Greenhalgh et al., 2004). 

Despite variable findings related to innovation characteristics, only one study of critical 

care nurse guidelines was located and it was of poor quality. 

Original diffusion research examined the individual as the unit of analysis, 

although years later when the Diffusion of Innovations framework was used to study 

physicians and teachers, organizational factors were incorporated into the theory (Rogers, 

2003). Because organizational innovativeness was not part of the original model, Rogers 

does not explicitly identify its position related to stages of the individual innovation

decision process. Rogers created a separate five-stage process for innovations in 

organizations, although this makes an assumption that the organization, rather than the 

individual, had initiated adoption of the innovation. For the purpose of studying 

individuals within an organization, organizational innovativeness was included within the 

persuasion stage of the innovation-decision process, since the initial two stages in the 

organizational innovativeness model occur prior to the decision to adopt (Rogers, 2003). 

The persuasion stage is the period in which an individual forms attitudes towards the 

innovation, but is prior to the decision stage when they engage in activities that lead to 

adoption or rejection of the innovation. 

Some organizational factors such as size, organizational slack, centralization, and 

complexity are antecedents to the innovation-decision process. The concepts of 

formalization and interconnectedness may be specific to the individual innovation and 
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occur during the persuasion stage since they encompass hospital policy and peer 

communication related to the innovation. All concepts related to organizational 

innovativeness will be reviewed together in one section. 

55 

Decisions to adopt an innovation within an organization are often dependent on a 

number of organizational factors. Rogers (2003) describes the innovation process in 

organizations to be more complex than the individual innovation-decision process. 

Optional innovation-decisions made by the individual are possible, but they are less 

common than collective or authoritative decisions in the organizational work setting and 

may be dependent on other factors such as purchasing decisions by the organization. 

Collective decisions made by group consensus may involve input from the individual, in 

comparison to an authoritative decision, which is made by those with power, status, or 

expertise and often does not include feedback from the individual (Rogers, 2003). 

Organizational influences, once overlooked in translation healthcare research, 

have been prioritized in recent years (Estabrooks et al., 2003; Kitson et al., 2008; Titler, 

2004). Factors associated with higher levels of innovativeness include organizational 

size, organizational slack (size is often a surrogate measure for this construct), 

interconnectedness, and complexity, however centralization and formalization negatively 

affect organizational innovativeness (Rogers, 2003). 

Rogers considers centralization to be the degree of power and control held by a 

few individuals, in contrast to a decentralized organization that receives input from a 

larger number of individuals (Rogers, 2003). Centralization negatively influences 

organizational innovativeness. Specialty designations in Healthcare to award nursing 

excellency, such as the Magnet Recognition Program® and the AACN Beacon Award for 
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Excellence in critical care, encourage a "culture of inquiry" by individual nurses (AACN, 

2010a; American Nurses Credentialing Center (ANCC), 2010). Responsive 

administration, a key component of Magnet institutions and Beacon units, has also been 

associated with increased research utilization (as cited in Estabrooks et al., 2007). 

Higher levels of complexity in an organization are the degree to which members 

have high levels of knowledge and expertise, related to formal training in their profession 

(Rogers, 2003). Complexity increases organizational innovativeness and it may lead to 

lack of consensus and increased difficulty with adoption (Rogers, 2003). Estabrooks et al. 

(2007) found no statistical relationship between organizational complexity and research 

utilization (p > 0.20). 

The degree of organizational control through emphasis of rules and procedures, 

known as formalization, has been found to negatively impact organizational 

innovativeness, although implementation of innovations may be increased (Rogers, 

2003). Three nursing studies found perception of practice policies were related to 

increased adoption, although another study found no difference. Strong, positive 

correlations were found between perception of hospital policy and adoption of six nursing 

practices (r = 0.50- 0.70) (Coyle & Sokop, 1990). Another study found education level 

and perception of policy to be the only significant predictors of adoption (R2 
= 0.18, F2, 

148 = 16.26, p < 0.001) (Michel & Sneed, 1995). Squires et al. (2007) found perception of 

a policy was associated with use of all eight research-based practices by staff nurses (p < 

0.05). On the contrary, a phone survey of senior ICU nurses in 41 hospitals identified 
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variable practice ( 54-100%) despite the presence of policies (Knowles et al., 2006), and 

another study found no correlation between nurses perceptions of policies and adoption 

(Brett, 1987). 

Interconnectedness, the degree of interpersonal networks, has been positively 

related to organizational innovativen~ss (Rogers, 2003). Colleagues, who discuss 

innovations with each other, foster the communication of new ideas. Only one study was 

located that measured interconnectedness in the diffusion literature, but this construct 

was operationalized by formal meetings and the dissemination of education from 

leadership to local providers (Y ano, Goldzweig, Canelo, & Washington, 2006). 

The construct of collaboration has been used to measure perceived 

communication between nurses and physicians and has been associated with increased 

satisfaction related to decision making and improved patient outcomes (Baggs, Ryan, 

Phelps, Richeson, & Johnson, 1992; Baggs et al., 1997; Ball, 2010b; Dechairo-Marino, 

Jordan-Marsh, Traiger, & Saulo, 2001). A study of surgical smoke evacuation guidelines 

by nurses showed nurse-physician collaboration was related to increased compliance (t199 

= 3.068, p = 0.002) (Ball, 2010b). In the ICU setting, higher levels of collaboration for 

patient care decisions were associated with lower risk for negative patient outcomes 

(Baggs et al., 1997). This finding of improved patient outcomes associated with 

interdisciplinary collaboration is also supported by an 10M patient safety study on work 

environments (Institute of Medicine (U.S.) Committee on the Work Environment for 

Nurses and Patient Safety, 2004). Nurse to nurse collaboration had a large effect size on 

prediction of research utilization at the unit level (Estabrooks et al., 2007). 
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The size of an organization may be measured by many different variables, 

including financial assets, number of employees, number of branches, or number of 

customers. Rogers (2003) reported larger size to be associated with higher levels of 

organizational innovativeness, although findings in nursing studies were variable when 

number of hospital beds was used as an indicator of size. Larger hospitals were 

associated with higher research utilization in the Alberta Registered Nurse Survey, 

hypothesized to be due to the provision of increased staff development and support, 

compared to smaller hospitals (Cummings et al., 2007; Estabrooks et al., 2007). In 

contrast, nursing research utilization was higher in sma1ler hospitals (Rodgers, 2000), and 

attitudes towards hand hygiene guidelines by critical care nurses from large hospitals 

were found to be lower (Quiros et al., 2007). Brett found organizational size made no 

difference on innovativeness (Brett, 1987). 

Slack resources are those resources that are uncommitted and readily available 

for use by an organization (Rogers, 2003). Greater slack resources have been associated 

with organizational innovativeness in the diffusion literature. Size of an organization is 

often used as a surrogate measure of organizational slack, especially if the innovation 

involves high costs (Rogers, 2003). 

In addition to the organizational factors already described, employment in an 

urban or academic facility (Ball, 201 Ob ), and use of a professional development program 

(F = 5.6, p < 0.05) (Estabrooks et al., 2007) have also been associated with higher levels 

of research utilization. Organizational factors such as responsive administration 

(Estabrooks et al., 2007) and collaboration have been shown to increase adoption of 

research evidence (Baggs et al., 1992; Baggs et al., 1997; Ball, 2010b; Dechairo-Marino 
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et al., 2001 ). Perception of hospital policies was associated with increased research 

utilization in two nursing studies (Coyle & Sokop, 1990; Michel & Sneed, 1995), but 

showed no difference in two studies, one exclusively of critical care nurses (Brett, 1987; 

Knowles et al., 2006). Larger hospitals were associated with increased research 

utilization in a large, well designed Canadian study (Estabrooks et al., 2007), but this 

finding was not supported by other nursing studies (Brett, 1987; Quiros et al., 2007; 

Rodgers, 2000). It is unknown if these findings were due to differences in the health care 

systems or related to quality and power of the studies reviewed. Only one of the studies 

examined attitudes towards guidelines in critical care nurses. 

Stage Three: Decision 

A decision to accept or reject the innovation occurs prior to implementation, 

during the decision stage of the innovation-decision process, and reflects a change in 

attitude towards the innovation (Rogers, 2003). Rogers defends the individual's right to 

make this decision at any stage in the adoption process; a decision to adopt typically 

occurs just prior to the implementation stage (Rogers, 2003). Adoption has been 

described by Rogers as a decision to make full use of an innovation. Rejection of an 

innovation may be active or passive (nonadoption), depending on whether an individual 

had consciously considered adoption (Rogers, 2003). It is important to note that the 

individual may reject the innovation at any point in the process, even following the 

decision to adopt, a situation known as discontinuance (Rogers, 2003). 

Since adoption is actually a decision, studies have measured this construct using 

attitudes towards adoption, although it is important to differentiate between an attitude 

and a decision. A positive attitude would be necessary for an individual to make a 
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decision to adopt an innovation, but a positive attitude is no guarantee that an adoption 

decision will be made. Diffusion literature often uses the term adoption to describe the 

decision of adoption, in addition to implementation, which is the active process of putting 

an innovation into use (Rogers, 2003). The following interdisciplinary critical care 

studies used Cabana's framework, which is based on Diffusion of Innovations 

(Pogorzelska & Larson, 2008; Quiros et al., 2007). An interdisciplinary study, including 

nurses in 70 ICUs found that more positive attitudes were associated with implementation 

of a hand hygiene guideline (OR 1.11, 95% CI [1.06-1.16], p < 0.001) (Quiros et al., 

2007). Critical care nurses have demonstrated more positive attitudes towards guidelines 

compared to physicians, overall attitude scores 66.3 vs. 60.8 respectively (p < 0.001), 

although this was not correlated with guideline implementation (Pogorzelska & Larson, 

2008). 

Stage Four: Adoption/Implementation 

Rogers defines implementation as putting the innovation into use, yet, the term 

adoption is typically used in diffusion literature (Rogers, 2003). The implementation 

stage usually follows the decision stage, unless there is a delay in obtaining the 

innovation (Rogers, 2003). Information seeking typically occurs during this stage since 

the individual may require additional information on how to use the innovation. It is 

during this stage that re-invention may occur. Re-invention is the modification of an 

innovation to meet specific needs of the individual (Rogers, 2003). The time span of the 

implementation stage is variable depending on the innovation (Rogers, 2003). 

A systematic review by Grilli and Lomas (2004) utilized Diffusion of Innovations 

as their conceptual framework, yet the outcome measure was labeled compliance rather 
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than adoption. In a systematic review of 23 guideline studies with 143 physician practice 

recommendations, the mean compliance rate was 54.5% (range 0.3-99%) (Grilli & 

Lomas, 1994 ). Results were measured by self-reported surveys (3 7% ), administrative 

data (9%), and chart audit data (54%) (Grilli & Lomas, 1994). Of interest, mean adoption 

rates were higher in self-reported surveys, but there was no statistical difference in 

compliance between the various data collection methods (Grilli & Lomas, 1994). Despite 

practice guidelines being available an average of2.9 years (range 1- 9 years) prior to 

these studies, there was no statistic difference in guideline compliance rates related to 

elapsed time since publication (Grilli & Lomas, 1994). 

The following study showed research utilization improved following 

implementation of practice guidelines, but the adoption rate remained lower than 

anticipated. An Australian study performed chart review pre- and post-intervention to 

measure adoption of sedation practices by ICU nurses (Elliott, McKinley, & Aitken, 

2006). Increased adoption from 27% to 57% occurred nine months following the 

introduction of a sedation guideline (Elliott et al., 2006). 

Another guideline study reported higher adoption rates, measured by chart review, 

but it is important to keep in mind that 23% of the participants had not adopted the 

practices supported by the guideline. Five enteral feeding practices were selected a priori 

for a national Canadian study of 59 ICUs (Heyland et al., 2003). The length of time 

between dissemination of the guidelines and data collection was not clear and adoption of 

guideline practices were variable (63-77%) (Heyland et al., 2003). The sample was not 
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explicitly identified, but the practices reviewed typically require physician authorization, 

such as the introduction of motility agents for patients with high gastric residual volumes 

(Heyland et al., 2003). 

Guideline adoption in the reported studies was variable. Rogers acknowledged 

that the rate of adoption typically slows down once fifty percent of individuals have 

adopted an innovation (Rogers, 2003). Despite this, adoption rates reported by systematic 

review were unacceptably low, even though research evidence had been available for an 

average of three years. 

Stage Five: Confirmation 

Rogers (2003) describes implementation as the final stage for some individuals, 

although a fifth stage, known as confirmation may occur. Processes of information 

seeking and evaluation continue during the confirmation stage as the individual 

reinforces their adoption decision or decides to reject the innovation (Rogers, 2003). The 

confirmation stage follows adoption, the dependent variable in this study, and therefore 

was not measured. The following section will summarize evidence related to practice 

guideline adoption in healthcare. 

Summary 

Many individual and organizational factors have contributed to the adoption of 

practice guidelines and research utilization in healthcare. Guideline studies often lacked 

theoretical frameworks to direct the study design, making synthesis of the evidence more 

difficult (Cochrane et al., 2007). In addition, little is known about how critical care nurses 

adopt guidelines, since most research has involved physician samples. 
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Adoption of practice guidelines in the healthcare literature is variable. A 

systematic review reported approximately half of physicians were compliant with 

guideline practices (M =55%, 0.3%- 99%) (Grilli & Lomas, 1994). Most guideline 

adoption studies used cross-sectional, self-report questionnaires. Results by self-report 

were not statistically different from results obtained by chart review (Grilli & Lomas, 

1994 ). Other studies in the critical care literature examined factors influencing guideline 

use, but did not report rates of adoption. 

There is a paucity of research evidence on the adoption of clinical practice 

guidelines by nurses. Most studies exploring guideline use in critical care have used 

interdisciplinary samples, so results could not be extrapolated to the critical care nurse 

population. There are no quality studies of critical care nurses use of AACN Practice 

Alerts. One study examined two feeding tube verification practices by nurses, although it 

did not focus on a specific practice guideline (Fulbrook et al., 2007). In addition, there 

are no published studies of critical care nurses and the AACN Verification of Feeding 

Tube Placement Practice Alert. Since malpositioning of feeding tubes may result in 

morbidity or mortality, it is important to know if critical care nurses have adopted the 

AACN Verification ofF eeding Tube Placement Practice Alert and the clinical practices 

recommended by this guideline. 

Results from this study, will provide valuable information for nurse educators and 

nursing leaders to obtain a better understanding of factors influencing critical care nurses' 

decisions to adopt this Practice Alert and its recommended practices. These findings may 

help critical care nurses work towards the common goal of guideline adoption and 

translation of evidence into clinical practice. Ultimately, increased adoption of evidence-



ADOPTION OF TUBE FEEDING PRACTICE ALERT 64 

based clinical practices for verification of feeding tube placement will decrease patient 

risk and conceivably lead to improved patient outcomes. Furthermore, results of this 

questionnaire will be useful for AACN and their volunteer workgroup with future 

guideline development and dissemination. 
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CHAPTER III. METHODOLOGY AND MEASUREMENT 

A descriptive, exploratory study using a national sample of critical care nurses 

was conducted by online, cross-sectional questionnaire. This study examined variables 

associated with the adoption of the AACN Practice Alert: Verification of Feeding Tubes 

and four clinical practices recommended by this guideline (AACN, 2009). Rogers' 

Diffusion of Innovations (2003) was the conceptual framework that guided development 

of the questionnaire. This chapter reviews the research questions used to direct study 

methodology, methods, sample, ethical considerations, study variables, measurement, and 

statistical analyses. Three main research questions are below, although research questions 

two and three contain subsections. The subsections for questions two and three are related 

to specific bedside verification practices recommended by the Practice Alert. 

Research Questions 

1. What are the factors associated with adoption of the AACN Practice Alert: Verification 

of Feeding Tube Placement by critical care nurses? 

2. What are the factors associated with the adoption/implementation of the following 

clinical practices for bedside verification of blindly inserted feeding tubes by critical care 

nurses? 

2.1. Using more than one bedside method to predict feeding tube location during a 

blind tube insertion procedure. 

65 
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2.2 Recommending radiographic confirmation to verify placement of blindly 

inserted feeding tubes. 

2.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 
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2.4. A voiding the use of air bolus method (auscultation) to verify placement of 

blindly inserted feeding tubes. 

3. What is the association of adoption of the AACN Practice Alert: Verification of 

Feeding Tube Placement Practice Alert with the following clinical practices by critical 

care nurses? 

3 .1. Using more than one bedside method to predict feeding tube location during a 

blind tube insertion procedure. 

3.2. Using radiographic confirmation to verify placement of blindly inserted 

feeding tubes. 

3.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 

3 .4. A voiding the use of air bolus method (auscultation) to verify placement of 

blindly inserted feeding tubes. 

Research Design 

Research questions in this descriptive, exploratory study were measured by a 

cross-sectional, online questionnaire of critical care nurses, using purposive sampling. 

Self-report methodologies are common in studies measuring research utilization 

(Donaldson et al., 2004; Titler et al., 2007). One meta-analysis of guideline studies found 

higher adoption rates in studies using self-report methods compared to chart review and 
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administrative data, but there was no statistical difference (Grilli & Lomas, 1994). An 

assumption was made that the majority of critical care nurses would have Internet access 

to participate in this online questionnaire. A May 2010 survey showed that 79% of adult 

Americans use the Internet and usage was higher among college graduates (96%) (Pew 

Research Center, 2010). 

Data Collection Procedures 

Data collection occurred during the Summer and Fall2011. All participant 

communication occurred by email. Strategies used for the online questionnaire followed 

Dillman's methods to the degree possible (2009). Dillman has over thirty years of 

experience in survey methodology and incorporated Internet survey evidence in the 

second edition (2000) of his survey methods book. Timing of survey research is 

important to maximize return rates and should be customized to the participants if 

barriers are known (Dillman, Smyth, & Christian, 2009). The AACN national conference 

was held April30-May 5, 2011, so it was critical to avoid the periods immediately before 

and after this timeframe, although the optimal timing was unknown. Variables having the 

greatest positive effect on responses rates were the number of contacts (r = 0.435), 

personalized letter (r = 0.407), and pre-contact (r = 0.255), yet too many reminder notices 

were associated with a decreased return rate (Cook, Heath, & Thompson, 2000). 

The survey was hosted by the University of Georgia (UGA) Survey Research 

Center. The UGA Survey Research Center provided consultation, programming of the 

web-based questionnaire, administration of the online pilot study, instrument revisions, 
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and administration of the online study. Data were stored on the UGA Survey Research 

Center's secure server and were sent to the investigator in a clean, electronic Excel file at 

the end of the study period. 

The questionnaire was developed using existing, reliable and validated measures 

with minor customization (see Appendix B). Questionnaire items consisted of 

demographic data with multiple selections (similar to check boxes), categorical variables, 

and Likert-style scales. Some measures required adaptation by the investigator to ensure 

that items were specific to the Verification of Feeding Tube Placement Practice Alert and 

the four clinical practices recommended by the guideline (See Appendix C). Study 

variables, with theoretical and operational definitions of constructs related to Rogers' 

Diffusion of Innovations framework are discussed in detail later in this chapter. A 

summary table of measured constructs is available in Appendix D. The final 

questionnaire contained 86 items to measure selected variables. Three items were 

screening questions to determine eligibility for study participation. This questionnaire 

was longer than most surveys reported in the literature. Sheehan (200 1) reviewed 24 

online surveys with a mean length of 42 questions (range 5- 94). A meta-analysis of 

online surveys reported survey length had no correlation with response rates (r = 0.001), 

yet the authors did not identify the number of items included in the surveys reviewed 

(Cook et al., 2000). Survey cont~nt that was perceived as highly salient by the 

participants had a moderate, positive correlation with response rates (r = 0.35), although 

it was not statistically significant (Sheehan, 2001 ). The investigator believed that critical 

care nurses would perceive items to have high relevance to their clinical practice since 

enteral feeding is a foundational skill and minimizing patient risk is a priority. 
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Prior to the main study, the questionnaire was reviewed by expert critical care 

nurses and a pilot test was performed. Expert reviewers were AACN members selected 

by purposive sampling. Review of the questionnaire for face validity was performed by 

five critical care nurse experts, using an electronic version of the questionnaire. Since this 

electronic version was not online, reviewers had the option to print a copy for their 

review. Minor revisions were made to the questionnaire based on feedback from the 

nurse experts. Revisions added clarity to the items, such as the definition for blindly 

inserted feeding tube, examples of blindly inserted feeding tubes, and minor editorial 

changes. Questionnaire revisions were made prior to IRB approval. 

A purposive sample of 50 AACN Central Savannah River Area (CSRA) local 

chapter members received an email invitation to participate in the pilot study. The 

invitation to participate message and the online survey process were identical to the main 

study and will be described later in more detail. A reminder email using an alternate 

version of the invitation to participate was sent to the sample 10 days following the initial 

invitation email. These emails were sent by the local chapter president and subject email 

addresses were entered in the blind copy (BC) field of the email. One benefit to Internet 

surveys is the ability to follow up with personalized reminder letters (Sheehan, 2001 ). It 

is important that language in the invitation and reminder emails be varied and 

personalized to the "extent possible", to engage and maintain participant interest 

(Dillman et al., 2009). 

Twenty seven participants (54%) completed the pilot study using the online 

version of the questionnaire. The pilot study was originally intended to remain open for a 

six week period, but it was stopped after 24 days once the goal of 20 participants had 
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been reached. Time spent by participants to complete the survey was not collected. The 

purpose of the pilot study was to ensure that all automated skip patterns and data 

collection procedures were functioning appropriately. Minor editorial revisions to the 

online questionnaire were performed following the pilot study. These included the 

addition of not applicable to two of the demographic items. A skip pattern was modified 

so that items related to perceived guideline characteristics of the Practice Alert were not 

visible to participants who were unaware of the Practice Alert. 

Following the pilot study, critical care nurses were invited to participate in the 

main online study through an electronic AACN newsletter, Critical Care News line. This 

newsletter is distributed weekly by email to 100,000 critical care nurses, of which 91,000 

are AACN members (L. Bell, personal communication, August 24, 2011 ). The rate for 

opening Critical Care N ewsline emails averages 16%, although this number may be 

lower than the actual rate, due to third party downloads on handheld devices or emails 

read in view mode (L. Bell, personal communication, August 24, 2011 ). The invitation to 

participate followed a standard heading in Critical Care N ewsline, titled "CALL TO 

ACTION". Invitations to participate were included in the AACN Critical Care Newsline 

for four consecutive weeks (see Appendix E). 

The invitation to participate contained a brief description of the study, including 

the purpose, confidentiality of study data, contact information for the primary 

investigator, a hyperlink to the questionnaire, and information about the incentive 

drawing. The survey consent letter became visible to participants after they clicked on the 

main study link. The survey consent letter contained a description and goals of the study, 

explanation of the consent process, confidentiality of the study data, instructions for 
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survey completion, information about the incentive drawing, and a link to begin the 

questionnaire. Completion of the questionnaire implied that consent was granted by the 

participant. The online questionnaire was available for a six week period. 

This study was in the advanced stages of development, when another research 

survey soliciting AACN members' tube-feeding practices became known to the 

investigator. The survey by Norma Metheny and Andrew Mills from St. Louis University 

was sent by mail to 1909 AACN members, in addition to an online survey link provided 

in Critical Care Newsline in November and December, 2010. Five of the Metheny and 

Mills survey questions inquired about verification methods for feeding tube placement. 

There was concern that the overlap of questionnaire content and solicitation of 

participants from the same membership pool may reduce response rates. To minimize this 

risk, the consent letter for this study made participants aware that the current study was 

different from and unrelated to the 2010 study. 

Study participants had the opportunity to submit their email address in an 

incentive drawing for one of two $200.00 AACN gift certificates. This gift certificate 

could be used towards purchases at the AACN Bookstore, Mobile Resources Center, or 

conference registration. Incentives were associated with lower return rates in web-based 

surveys, yet there were no data to correlate the type or amount of incentive with specific 

participant groups (Cook et al., 2000). Cook (2000) hypothesized that incentives may 

have been associated with surveys of longer length or greater intensity, so survey 

characteristics rather than incentive, may have contributed to lower response rates. An 

assumption was made that critical care nurses, many of whom were AACN members, 

would be interested in obtaining a gift certificate for their organization, due to its 
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versatility. A raffle certificate was obtained through the Richmond County License 

Department, Augusta, GA, to be compliant with state laws for incentive drawings (see 

Appendix F). Two email addresses for two incentive drawings were randomly selected 

using a random number generator following conclusion of the study period (Urbaniak & 

Pious, 2011 ). Incentive drawing winners were notified by email and requested to supply 

their name and mailing address for shipping of the AACN gift certificate. 

Sample 

A purposive sample of approximately 100,000 critical care nurses who received 

Critical Care N ewsline were recruited for this study. AACN demographics from 2010 

indicated that 67% of their members are direct care/bedside/staff nurses (AACN, 2010c). 

Since non-members also receive Critical Care Newsline, the sample included all critical 

care nurses who completed the online questionnaire. 

Determination of Sample Size 

A power analysis was required to calculate the desired sample size to avoid a type 

II error, failure to reject the null hypothesis when an alternative hypothesis is true 

(Cohen, 1992). To determine the necessary sample size to estimate the relationship 

between adoption of the AACN Verification ofF eeding Tube Placement Practice Alert 

and the independent variables (knowledge, personal innovativeness, and perceived 

guideline characteristics) several assumptions were made. The alpha level was set at 0.05 

and power was set to 0.80 (Cohen, 1992). A range of odds ratios to detect 1.10 to 2.50 

and prevalence of clinical guideline adoption from 0.20 to 0.40 were assumed to ensure 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 73 

adequate sample size regardless of strength of the association or prevalence. Using these 

assumptions, Table 1 and Figure 3 show the necessary sample size for each combination 

of assumptions. 

Table 1. 

Sample Size for Odds Ratios to Detect for Various Prevalence of Adoption 

Odds . Prevalence 
Ratio 0.20 0.25 ·o.3o 0.35 0.40 

1.1 21005 18010 16158 14987 14274 
1.2 5601 4824 4347 4050 3874 
1.3 2647 2289 2072 1938 1861 
1.4 1579 1371 1245 1169 1127 
1.5 1069 931 849 800 774 
1.6 783 685 626 592 575 
1.7 606 531 488 463 451 
1.8 487 429 395 376 367 
1.9 404 356 329 314 308 
2.0 342 303 281 269 264 
2.1 296 263 244 234 234 
2.2 260 231 214 207 204 
2.3 231 206 192 185 183 
2.4 207 185 173 168 166 
2.5 188 168 158 153 152 
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The prevalence of adoption was estimated to be 0.20 at a minimum. Additionally, 

the minimum odds ratio that we wanted to estimate was approximately 1.5. Using the 

power analysis described above, the necessary sample size was approximately 1,000 

individuals. 

A meta-analysis of 68 studies conducted by Internet surveys showed an overall 

response rate of39.6% (SD = 19.6%), although 5% of the studies described having 

incomplete or missing data (Cook et al., 2000). A review of fmdings from of 31 internet 

surveys indicated that 39% of the studies had response rates less than 30% (Sheehan, 

2001). Response to previous studies advertised in Critical Care Newsline has been 

variable, ranging from 500 to more than 2,000 participants (L. Bell, personal 

communication, August 24, 2011 ). Based on a distribution volume of 100,000 critical 
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care nurses, past response rates for studies in Critical Care N ewsline have varied from 

0.5-2%. Based on these estimates, a Critical Care Newsline reader response rate of 1% 

would result in 1,000 participants. 

Ethical Considerations 

Ethics approval for this study was obtained by the Georgia Health Sciences 

University (GHSU) Human Assurance Committee with a request for expedited review 

(see Appendix G). There were no known risks to participants. This study did not involve 

vulnerable populations. Participants were made aware that they could withdraw from the 

study at any time without consequence. A survey consent letter was included at the 

beginning of the questionnaire. Completion of the online questionnaire implied that 

consent was provided by each participant. 

A unique number was assigned to the associated data for each participant. Data 

from the UGA Survey Research Center were downloaded via a secure Internet 

connection using a unique ID and password, and stored directly into an electronic 

database. Email addresses for the incentive drawing were separated from the study data 

by the UGA Survey Research Center and provided to the investigator in a separate 

electronic file, which enabled all data to remain confidential. Electronic data were stored 

by the primary investigator on a unique, password protected, research network drive. 

Since study data were associated with a unique identifier, there was minimal risk that 

individual participant data could be identified if there were a breach in security. 

Inclusion and Exclusion Criteria 

Inclusion criteria included critical care nurses who were registered nurses 

practicing in an adult, critical care unit in the United States. They provide direct care for 
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patients who receive enteral feeding through blindly inserted feeding tubes. Participants 

could read and understand English and had Internet access. Nurses of all genders, races, 

and ethnic backgrounds were eligible to participate. 

Subjects were excluded from the study if they practiced outside of the United 

States, if their primary patient population was neonatal or pediatric, or they did not work 

in an adult, critical care unit. Additionally, subjects were excluded if they did not provide 

direct care to patients receiving enteral feeding by blindly inserted feeding tubes. 

Participants in the pilot study were excluded from the main study. The first three 

questions in the questionnaire screened subjects for exclusion criteria. Subjects who met 

exclusion criteria were automatically directed to a thank you message from the 

investigator indicating that they did not qualify to participate in the study. 

Measurement Methods 

The study explored variables associated with adoption by critical care nurses of 

the AACN Practice Alert: Verification of Feeding Tube Placement and four clinical 

practices recommended by this guideline. No previous studies have been performed to 

examine utilization of this guideline and its clinical practices. Additionally, very few 

studies have been performed to examine practice guideline use by critical care nurses. 

The questionnaire was developed using Rogers' Diffusion of Innovations as the 

conceptual framework. The questionnaire contained demographic information, 

knowledge (awareness knowledge and principles knowledge), independent variables of 

personal innovativeness (communications behavior, socioeconomic factors), perceived 

guideline characteristics (relative advantage, compatibility, complexity, observability, 
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and trialability), organizational innovativeness (interconnectedness, centralization, 

complexity, and formalization), and the dependent variable of adoption (see Appendix 

B). 

Variables in this study included major constructs from Rogers' Diffusion of 

Innovations framework, but unfortunately, no gold standard exists for measuring 

constructs from this framework (Rogers, 2003). Although a number of guideline studies 

have used Rogers' as the theoretical framework, measures used and constructs studied 

have been variable (Greenhalgh et al., 2004; Grilli & Lomas, 1994). Subscale measures 

were borrowed from previous diffusion studies and used to develop the survey 

questionnaire. The following section will discuss theoretical and operational definitions 

of the study constructs and scales used to measure each construct. Scales will be 

reviewed in detail to include psychometrics and scoring procedures. 

Dependent Variables 

Stage Four: Adoption/Implementation 

Adoption has been described by Rogers as a decision to make full use of an 

innovation (Rogers, 2003). Implementation typically occurs following the decision to 

adopt and is defined as putting the innovation into use, yet, the term adoption is 

commonly used to capture both adoption and implementation in diffusion literature 

(Rogers, 2003). In the current study, the term adoption described the execution of the 

adoption decision, the final phase of applying the Verification of Feeding Tube 

Placement Practice Alert in clinical practice (Graham et al., 2006; Rogers, 2003). In 

addition, adoption of the four individual practices recommended by the AACN guideline 

was measured as the act of performing these in clinical practice. A binary measure of 
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adoption (yes/no) was measured for the Verification of Feeding Tube Placement Practice 

Alert and each of the four clinical practices recommended by this Practice Alert. 

Additionally, an overall adoption score was measured for the Verification of 

Feeding Tube Placement Practice Alert. This overall score determined a position on the 

adoption spectrum for guideline use by critical care nurses, allowing comparison to 

previous studies using the Nursing Practice Questionnaire (NPQ). Previous NPQ studies 

captured an overall adoption score for individual clinical practices. 

The Nursing Practice Questionnaire (NPQ) has been used by a number of studies, 

measuring the adoption process related to clinical practices (Brett, 1987; Coyle & Sokop, 

1990; Thompson, 1997) and by one study measuring adoption to clinical practice 

guidelines (Hooper, 2009). The NPQ developed by Brett consists of eight items 

. comprised of mostly yes/no categorical answers. Only six of the eight items were used to 

calculate the overall measure of innovation adoption, achieving a maximum score of 4 

points. Rogers' constructs measured by the NPQ include awareness knowledge, 

persuasion, and implementation. 

Internal consistency reliability in the pilot study by Brett (1987) resulted in a 

Cronbach alpha of0.82 and a one-week test re-test reliability by Pearson's correlation (r 

= 0.83). Slight modifications were made to the items resulting in improved psychometrics 

for the main study, Cronbach alpha 0.95, (n = 277) (Brett, 1987). Coyle and Sokop 

replicated the study by Brett and obtained an overall alpha coefficient of0.91 

(n=113). Brett (1987) assumed content validity since the innovations were derived from 

research protocols developed by the Conduct and Utilization of Research in Nursing 

(CURN). 
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Scoring for the NPQ is measured as a continuous variable on a scale of 0-4. 

Innovation awareness is measured in the NPQ by items 1-4; answering yes to any one of 

these four items indicates that the respondent is aware of the innovation. All four of these 

items require a no response to receive a score of zero, indicating no awareness of the 

innovation. Item five measures attitudes towards the innovation, scoring one if the 

respondent believes that the innovation should be used by nurses and zero if they select 

no response. The final item included in the overall adoption score is item six, which asks 

if the nurse respondent uses the innovation in their own clinical practice, scoring one for 

yes, sometimes, two for yes, always, and zero for no (Brett, 1987). 

Since the NPQ was designed to measure the adoption process, the overall score of 

4 points was further subdivided into scoring ranges to determine the specific adoption 

stage of the respondent. Adoption stages were scored as follows: 0- 0.49 =unaware, 0.50 

- 1.49 =aware, 1.50-2.49 =persuaded, 2.50- 3.49 =use sometimes, and 3.5-4.0 =use 

always. Adoption scores for fourteen clinical practices in the original NPQ studies were 

(M = 2.17, [1.02- 3.6]) (Brett, 1987) and (M = 1.96, [0.83- 3.59]) (Coyle & Sokop, 

1990), indicating that respondents were aware of the innovations and were in the 

persuasion phase. Full implementation of a clinical practice by nurses, as indicated by the 

use always stage was variable, ranging from 6-79% for the fourteen practices studied 

(Brett, 1987). 

Items seven and eight were not used in the overall adoption score. Item seven was 

answered only by participants who had implemented the innovation. This item inquired 
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about the length of time since this practice was last performed by the respondent (Brett, 

1987). Item eight inquired about the existence of institutional policies governing the 

innovation in question (Brett, 1987). 

Independent Variables 

Stage One: Knowledge 

Rogers (2003) describes three types of knowledge: awareness knowledge, how-to 

knowledge, and principles knowledge. Awareness knowledge refers to an individual 

becoming mindful that an innovation exists and may serve as encouragement to seek 

additional knowledge about the innovation (Rogers, 2003). How-to knowledge assists the 

individual to learn about correct use of the innovation, although Rogers (2003) reported 

that this construct has rarely been measured in diffusions research. Principles knowledge 

is an understanding of the rationale behind how an innovation works (Rogers, 2003). 

The two types of knowledge that were measured in this study were awareness 

knowledge and principles knowledge. Awareness of the Verification of Feeding Tube 

Placement Practice Alert, applicable to Specific Aim 1, was measured using categorical 

items from the NPQ (Brett, 1989). Questions one through four of the NPQ inquired about 

awareness of the guideline through other sources such as literature, conferences, visible 

use by other nurses, or other sources of information. Awareness of the four clinical 

practices recommended by the guideline were measured for Specific Aim 2, also using 

categorical items from the NPQ (Brett, 1989). 

Principles knowledge refers to background knowledge on the clinical practices 

recommended by the guideline. For example, a nurse cannot be expected to utilize more 

than one beside method for feeding tube verification unless they are knowledgeable about 
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the evidence supporting each method and able to identify when it is clinically appropriate 

to use each method. Principles knowledge was determined by two categorical items that 

identified bedside methods used to verify feeding tube placement. 

How-to knowledge is necessary for nurses to understand how to perform 

individual clinical practices recommended by the guideline, but does not have direct 

application to the practice guideline itself. It was not within the scope of this study to 

solicit information from participants on their how-to knowledge for each of the clinical 

practices. Rogers (2003) acknowledged that how-to knowledge is considered important 

for more complex innovations, but it is rarely measured in the diffusion literature. 

In addition to the three types of knowledge discussed previously, the knowledge 

stage includes characteristics of the decision-making unit. Rogers' asserts that 

characteristics such as socioeconomics, personality variables, and communication 

behavior, influence the knowledge stage of the innovation-decision process by the 

decision-making unit (Rogers, 2003). 

Socioeconomic characteristics are defined by Rogers (2003) as more years of 

formal education, literacy, and higher social status, measured by income, possession of 

wealth, occupational prestige, and perceived social class. Socioeconomic variables 

measured to capture formal nursing education included the categorical, demographic 

items of highest education in nursing, current enrollment in an academic nursing 

program, specialty certification in nursing, and membership in professional nursing 

association(s). The categorical variable of annual family income level was used to 

measure income as an indicator of social status. 
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Innovativeness is the degree to which an individual adopts earlier than others in 

their social system (Rogers, 2003). Inherent personality characteristics that influence 

adoption are related to values, beliefs, and interests of the individual (Dobbins et al., 

2002). Rogers (2003) acknowledged that intrinsic, personal innovativeness is difficult to 

measure and has not been a focus in many diffusion studies. 

The definition used for inherent personal innovativeness in this study is 

willingness to change, as measured by an innovativeness scale (Hurt, Joseph, & Cook, 

1977). The original scale included 20 items, which were constructed using seven-point 

Likert scales ranging from 7 =strongly agree to 1 =strongly disagree. Principal 

components factor analysis with Varimax rotation was used to obtain eigenvalues greater 

than 1.0 and factor loadings greater than or equal to 0.50. Split half reliability using 

Nunnally's r was 0.94. Hurt identified a 10-item short version of the innovativeness scale, 

which had a Nunnally's r of0.89 and correlated with the 20 item scale (r = 0.92) (Hurt et 

al., 1977). 

A study of British finance customers (n = 308) compared long and short versions 

of the Hurt scale and reported adequate Cronbach alpha (0.80) and discriminan~ validity 

of the 10-item scale had (Pallister & Foxall, 1998). Due to the overall length of the 

current questionnaire and acceptable reliability scores with the shortened scale, the 10-

item Hurt scale was used instead of the twenty-item scale. Use of the short scale resulted 

in ten fewer items in the questionnaire. 

Reverse scoring was used for seven of the ten items, requiring recoding of these 

items following data collection. Reverse scoring is used to minimize response pattern 

bias, causing the participant to read the item more closely before answering (Po lit & 
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Beck, 2004). The original twenty-item scale was scored based on the number selected 

from the Likert-scale, with possible scores ranging from 20-140. The ten-item scale is 

scored in a similar way, with a possible range of 10-70. Higher scores reflect a higher 

level of innovativeness (Hurt et al., 1977). Mean innovativeness scores in the twenty item 

pilot study were 102 (SD = 14) and ranged from 22- 139. Pallister (1998) did not 

identify mean scores for the short scale. 

Communication behavior is described as a social process that occurs via 

communication channels influenced by mass media or interpersonal factors (Rogers, 
\ 

2003). Rogers (2003) refers to connecting with networks outside of the local system as 

cosmopolite behavior. Communication behavior was measured using Section 4, 

Information Sources, from the Evidence-Based Practice Questionnaire for School Nurses 

(SN-EBP) developed by Adams and Barron (2010). This questionnaire was developed to 

measure EBP use by school nurses and resources required for EBP implementation 

(Adams & Barron, 2010). The items represent cosmopolite behavior by nurses, including 

the use of articles, Internet, conferences, continuing education, and professional 

discussion with other nurses. 

The Information Sources sub scale consists of ten items measured by four-point 

Likert scales, ranging from 1 = all the time to 4 = never. Content validity was determined 

from item review by five content experts, followed by pilot testing using the revised 

questionnaire. Each section of the SN-EBP was analyzed as a separate scale by principal 

component factor analysis with Promax rotation. Information Sources contains three 

factors, which were theoretically supported, had eigenvalues greater than 1.0, and distinct 

factor loading greater than 0.52 for each item. The overall alpha coefficient for internal 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 84 

consistency reliability of the ten items was 0.82. Items seven through ten required minor 

adaption for use, which included replacing school nurse with critical care nurse, and the 

National Association of School Nurses (NASN) website with the AACN website. Higher 

numbers reflected greater use of information sources. The three factors used to measure 

communication behaviors were 1) research/web-based information sources, 2) traditional 

sources, and 3) critical care sources. Each of the three factors, were scored as a 

continuous variable using the mean of each factor and analyzed separately (Adams & 

Barron, 2009). Scoring was reversed prior to data collection for the online questionnaire. 

Stage Two: Persuasion 

Rogers identified five perceived innovation characteristics or attributes that 

influence the rate of adoption. Perceived characteristics of the Verification of Feeding 

Tube Placement Practice Alert were explored. This scale was completed only by 

participants who indicated awareness of the Verification of Feeding Tube Placement 

Practice Alert in the NPQ scale. The five guideline characteristics included relative 

advantage, compatibility, complexity, observability, and tria/ability (Rogers, 2003). 

Relative advantage is the degree to which individuals perceive an innovation to 

be an improvement over the status quo or current recommendations (Freed et al., 1998; 

~ogers, 2003 ). Relative advantage has been measured in economic or social terms, such 

as prestige (Rogers, 2003). In healthcare, an advantage may be perceived as a personal 

benefit to the clinician or an improvement in patient outcomes, as seen in a study of 

cancer care guidelines (Luxford et al., 2006). 

Compatibility refers to a perception by the individual that an innovation is 

consistent with their own values, norms, and perceived needs or those of the social 
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system (Rogers, 2003). Rogers' (2003) definition of complexity is the level of perceived 

difficulty of the innovation, related to its understanding and use. Observability refers to 

the degree to which the use or results of an innovation are visible to others (Rogers, 

2003). Tria/ability is the ability to use an innovation for a trial period, such as using the 

guideline in clinical practice (Rogers, 2003). 

Moore and Benbasat's instrument was originally used to measure perceptions of 

innovations related to information technology (Moore & Benbasat, 1991) and was 

recommended by Rogers (2003) to capture innovation characteristics. The short scales 

version of the instrument, based on Rogers' five innovation characteristics, was used to 

measure perceived guideline characteristics: trialability, observability, compatibility, 

relative advantage, and complexity. The authors described this instrument as generic 

enough to be used in most diffusion studies with minor adaptation (Moore & Benbasat, 

1991). 

Alpha coefficients of the short scales measured 0. 71 to 0. 90. An overall Cronbach 

alpha was not made available. The only variable with a coefficient less than 0.80 was the 

construct oftrialability, which had a Cronbach alpha of0.71. All items are presented in 

the form of statements and use a seven-point Likert scale ranging from extremely 

disagree to extremely agree. Construct validity was assessed by judges who assigned 

labels to constructs after reviewing all items. Inter-rater reliability was performed to 

determine the level of agreement in sorting constructs, Cohen's Kappa 0.71- 0.83, over a 

series of four sorts. The original instrument contained 75 items, although it was reduced 

to 43 items prior to a second pilot test. Principal components analysis with V ARIMAX 

rotation was performed using seven factors with eigenvalues greater than 1.0. Two 
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constructs, relative advantage and compatibility, showed moderate to strong correlation (r 

= 0.41 - 0.68). Factor analysis loaded compatibility with relative advantage, which 

questions the unidimensionality of compatibility, although these constructs were 

determined to be conceptually different by the sorters. 

The item "I know where I can go to satisfactorily try out various uses of a PWS ", 

measuring trialability was dropped from the original sixteen items, since it was not 

applicable. Fifteen items representing the five Rogers' constructs were used in the study. 

Five items (1-5) measure relative advantage, three items (6-8) measure compatibility, 

four items (9-12) measure complexity, two items (13-14) measure observability, and one 

item (15) measures tria/ability. Minor adaptations were made to replace "PWS" with 

"practice guideline" in all items. Items referencing application of the innovation were 

revised to include patient care as the application, as performed in a previous study 

measuring guideline characteristics (Hooper, 2009). 

Each subscale was measured as a continuous variable using the total score from 

the Likert scales divided by the number of items used for that subscale. For example, 

compatibility was measured with three items. If the respondent selected scores of five for 

each of the three compatibility items, the overall score of 15 would then be divided by 

three for a total compatibility score of 5. Since the authors labeled complexity as ease of 

use, items 9-12 are worded positively and required recoding to reverse scores following 

data collection. One negatively worded statement in the observability subscale also 

required scores to be reversed prior to data analysis, "This Practice Guideline is not very 

visible in my organization". Scores for all five constructs were found to be significantly 
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different between adopters and non-adopters using the Mann-Whitney non-parametric U

test (p < 0.001 for 4 of the subscales and p < 0.03 for trialability) (Moore & Benbasat, 

1991). 

Factors associated with organizational innovativeness include centralization, 

complexity, formalization, interconnectedness, organizational size, and organizational 

slack (Rogers, 2003). Rogers (2003) considers centralization to be the degree of power 

and control held by a few individuals, in contrast to a decentralized organization that 

receives input from a larger number of individuals. 

Hospitals with, or working on, Magnet-designated nursing services through the 

American Nurses Credentialing Center (ANCC, 2010) or units with AACN Beacon 

Award of Excellence (AACN, 2010a) were considered to have lower levels of 

centralization than hospitals without these designations. Both of these measures of 

centralization are categorical variables captured as organizational demographics. 

Higher levels of complexity in an organization are the degree to which members 

have high levels of knowledge and expertise, related to formal training in their profession 

(Rogers, 2003). Complexity within an organization may be represented by the degree of 

advanced professional roles in the unit that can assist the staff nurse with awareness and 

knowledge of the innovation, such as nurse educator, clinical nurse specialist, and clinical 

nurse leader. Complexity was measured by the categorical variable in the demographics 

section that inquired about nursing roles employed on the critical care unit. 

Formalization is the degree of organizational control through emphasis of rules 

and procedures (Rogers, 2003). Formalization was measured in this study by the 

presence of institutional policies specific to verification of feeding tube placement. As 
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previously mentioned, item eight of the NPQ inquires about the existence of an 

institutional policy governing verification of feeding tube placement (Brett, 1987). Policy 

items were repeated using modified NPQ items for each of the four clinical practices 

recommended by the guideline. Presence of a specific policy may indicate greater 

institutional influence over adoption, rather than an independent decision by the nurse. 

Interconnectedness is defined as the degree of interpersonal networks between 

colleagues (Rogers, 2003). The construct of collaboration has been used to measure 

perception of nurses-physician communication and has been associated with increased 

satisfaction related to decision making and improved patient outcomes (Baggs et al., 

1992; Baggs et al., 1997; Ball, 2010b; Dechairo-Marino et al., 2001). 

In this study, interconnectedness was measured as collaboration between nurses 

and physicians. Collaboration is defined as "nurses and physicians cooperatively working 

together, sharing responsibility for solving problems and making decisions to formulate 

and carry out plans for patient care" (Baggs & Ryan, 1990). Although three of the four 

clinical practices recommended by the Verification of Feeding Tube Placement Practice 

Alert are independent nursing practices, the practice requiring radiographic confirmation 

for feeding tube location may be dependent on authorization from another provider, such 

as a physician or advanced practice nurse. For this reason, the measure of nurse-physician 

collaboration was considered a priority, since interconnectedness between the nurse and 

physician may be related to this particular clinical practice. 

The Collaboration and Satisfaction about Care Decisions (CSACD) nurse

physician collaboration tool was originally developed by Baggs for ICU transfer 

decisions and included two items on satisfaction (Baggs, 1994). The CSACD scale, 
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adapted by Dechairo-Marino, et al. (2001) and renamed CSACD-N, removed satisfaction 

items and modified language to make it applicable for general decision making. The 

CSACD-N was used since it has more broad application. The CSACD-N scale is 

comprised of seven items; six items measure critical attributes of collaboration and one 

item measures global collaboration (Dechairo-Marino et al., 2001). 

The majority of psychometric properties are from the original CSACD. Content 

validity was established by expert nurses and physicians for the original CSACD (Baggs, 

1994). Construct validity was assessed in the CSACD by the strong, positive correlation 

(r = 0.66) between the overall score for the six collaboration items and the overall score 

for the two satisfaction items (Baggs, 1994). This supports findings in the literature of 

correlation between the constructs of collaboration and satisfaction (Baggs, 1994). 

Additionally, construct validity was supported by factor analysis, which confirmed that 

all six critical attributes of collaboration loaded as one factor. Individual factor loadings 

ranged from 0.82 to 0.93 (Baggs, 1994). Criterion validity was reported by the large, 

positive correlation (r = 0.87) between the total score for the six critical attributes for 

collaboration and the global collaboration item score (Baggs, 1994). Internal reliability 

scores of the six critical attribute collaboration items, measured by Cronbach alpha in the 

original CSACD and modified CSACD-N, were 0.93 and 0.94 respectively (Baggs, 1994; 

Dechairo-Marino et al., 2001). 

Each CSACD-N item was measured by a seven point Likert scale. The six critical 

attributes of collaboration measures are 1 = strongly disagree and 7 = strongly agree, and 

the global collaboration item is measured as 1 =no collaboration and 7 =complete 

_collaboration. The scoring range of the scale was 7-49, with points being awarded 
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depending on the degree of collaboration selected by the respondent. The original pilot 

study performed by Baggs had a mean collaboration score of 34.4, with a sample of 32 

NICU nurses and 28 pediatric medical residents, although the score for nurses alone was 

not identified. The modified CSACD-N which used a sample of medical-surgical and 

ICU nurses (n = 87 pre-test, n = 65 post-test), reported a mean collaboration score of 

27.68 pre-test and 27.14 post-test (Dechairo-Marino et al., 2001). Collaboration was 

measured as a continuous variable with higher scores reflecting a higher degree of 

collaboration. 

The size of an organization may be measured by many different variables, 

including financial assets, number of employees, number of branches, or number of 

customers (Rogers, 2003). The number of beds in the institution has been used as a 

measure of hospital size in nursing studies (Cummings et al., 2007; Estabrooks et al., 

2007; Quiros et al., 2007; Rodgers, 2000). Hospital size was measured as a categorical 

variable, using ranges for bed volume identified in a national survey of critical care 

facilities (Kirchhoff & Dahl, 2006) and was be used as a control variable for Specific 

Aims 1 and 2. As previously mentioned, organizational size is often used as a surrogate 

measure for organizational slack, so organizational slack was not directly measured. 

Demographics 

Demographic information were based on previous research using Rogers' 

framework and the critical care nursing population (Brett, 1987; Hooper, 2009; 

Thompson, 1997), and a national study of critical care facilities (Kirchhoff & Dahl, 

2006). Employment status, nursing role, and number of years worked in nursing were 
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used as measures of personal innovativeness. Facility type and professional development 

and advancement program were used as measures of organizational innovativeness. 

Other personal/professional demographics included age, sex, race/ethnicity, 

primary unit of employment, and number of years worked in critical care nursing. 

Organizational demographics, not previously measured under organizational 

innovativeness, included State of employment and financial support for professional 

development. All demographic data were measured using categorical variables, except 

for the continuous variables used to capture age, and number of years worked as a nurse 

and years worked in critical care. 

Control Variables 

Variables controlled included hospital size, intrinsic.innovativeness, and other 

practice guidelines. Hospital size has influenced adoption in other studies, but it was not 

possible to stratify the sample to include equal numbers of participants from hospitals of 

each size. Hospital size was recorded as a categorical variable in the demographics. 

Intrinsic innovativeness is a variable that affects adoption, yet this is something 

that is inherent to the individual and cannot be changed. Controlling for this variable 

ensured that independent variables influencing adoption were more fairly represented in 

the analysis. This construct was measured as a continuous variable. 

Other practice guidelines were controlled in Specific Aim 2 only. Due to the 

recent publication of ASPEN practice guidelines which included verification of feeding 

tube placement (Bankhead et al., 2009), it was important to know where critical care 
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nurses received sources of information about clinical practices recommended by the 

Verification of Feeding Tube Placement Practice Alert. Awareness of other clinical 

practice guidelines were captured as a categorical variab~e. 

Questionnaire 

92 

The questionnaire was organized with attention to the order of the questions. The 

first three items were screening questions to ensure that participants worked in an adult 

critical care unit in the U.S., provided direct care to patients who receive enteral feeding 

via blindly inserted feeding tubes, and had not participated in the pilot study. Following 

the screening questions, the first section was comprised of personal, professional, and 

organizational demographics. Items were grouped with other related items to allow for 

ease of flow, thus making it easier for the participant to complete (Dillman et al., 2009). 

Placing questions that are salient to the participants near the beginning of the 

questionnaire is recommended by Dillman (2009) to increase participant engagement. 

Practice questions about the Verification ofF eeding Tube Placement Practice Alert 

followed the demographic items and preceded items about clinical practices 

recommended by the guideline. 

Data Analysis 

Statistical analyses were performed based on the analytic model in Figure 4. All 

statistical analyses were performed with SPSS Statistics software 19.0 (SPSS©, Inc., 

2010, Chicago, IL). An alpha level of0.05 was used to determine statistical significance 

for all analyses. The main statistical tests performed are described in the following 

paragraphs, followed by a breakdown of statistical analyses by individual research 

questions. Variables represented by more than two categories incorporated dummy 
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variables. Analyses were completed using available data (see Appendixes H-L) and 

imputed data. Methods for imputing data consisted of mean replacement for continuous 

and interval variables and mode replacement for categorical variables. Imputed data were 

used for the final analysis due to improved estimation for test statistics with the increased 

sample size with little to no change in the estimated effects. 

DEMOGRAPHICS 
• Employment Status 
•Nursing role 
• Years worked as 
nurse 

3 items 

KNOWLEDGE 

Knowledge 
• Awareness knowledge 5 items 1\ 

~·-P_ri_n_ci_pl_es __ kn_o_w_le_d_g_ea------------~ ~ 

.---------------~ Characteristics of the Decision-
1-ft Making Unit {Personallnnovativeness) 

• Socioeconomic characteristics 
• Perso.nality characteristicsb 25 items 
• Communication behavior 

Perceived Guideline Characteristics 
• Relative Advantage 
• Compatibility 
• Complexity 15 items 

• Trialability 
• Observability 

Organizational lnnovativeness 
• Centralization 
• Complexity 
• Formalization 16 items 
• Interconnectedness 
• Organizational sizec 

DEMOGRAPHICS 
• Professional development 
• Facility type 2 items 

I 

ADOPTION 
~ Aim 1:8 items 

~ 
Aim 2: 2-3 items per 
practice 

Figure 4. Analytic Model. Adapted from Rogers, E. M. (2003). Diffusion of Innovations. 

New York: Free Press. Note. See Appendix D for Summary of Survey Measures. Control 
variables: a other practice guidelines (principles knowledge), bpersonality variables, and 
chospital size. 
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Descriptive Statistics 

Descriptive statistics were determined for the adoption score of the Verification of 

Feeding Tube Placement Practice Alert, adoption of the four clinical practices 

recommended by the guideline, independent variables, and demographic data. 

Frequencies and percentages were determined for all categorical variables and the mean 

and standard deviation were determined for continuous or interval variables. 

Relationships of the Variables 

Simple logistic regression was used to examine the relationship between 

individual independent variables with individual dependent variables. The frequencies 

and percent in each category of the dependent variable, the Wald chi-square test statistic, 

odds ratio, 95% confidence int~rval for the odds ratio, and p-value were reported. 

Logistic Regression Models 

A series of logistic regression models were fit to examine the relationship of the 

independent variables with the dependent variable of adoption of the AACN Practice 

Alert Verification of Feeding Tube Placement and adoption of the four clinical practices 

recommended by this Practice Alert. Only participants who had awareness of the AACN 

Practice Alert completed the scale on perceived guideline characteristics. The 

independent variables of personality characteristics and hospital size were controlled for 

in all logistic regression models. Additionally, other existing practice guidelines were 

controlled for in analyses related to clinical practices. Odds ratios, confidence intervals, 

and p-values were reported. 

The W ald chi -Square st~tistic was used to test statistical significance of individual 

regression coefficients. Fallowing logistic regression with the full model, a backwards, 
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stepwise model building proces~ was used to determine the final model with the best fit. 

In backward stepwise regression, the fit of the model is tested following each step, using 

the log likelihood statistic and two R 2 indices, Cox & Snell and N agelkerke (Field, A. 

(2005). The final model is selected when no further variables can be eliminated from the 

model. No interactions were found between independent variables in the final models. 

Research Question 1. What are the factors associated with adoption of the 

AACN Practice Alert: Verification of Feeding Tube Placement by critical care nurses? 

Subgroup analysis was performed using logistic regression to estimate the association 

with the dependent variable of adoption of the AACN Practice Alert. Only participants 

who were aware of the AACN Practice Alert answered items on Practice Alert adoption. 

Partial and full adoptions were combined to obtain the binary yes score for analysis. 

Independent variables included measures for personal innovativeness, perceived 

guideline characteristics, and organizational innovativeness, controlling for hospital size 

and personality characteristics. 

Descriptive statistics were determined for the continuous adoption score from the 

NPQ subscale. Additionally, descriptive statistics were used to summarize findings from 

the demographics in relation to the binary adoption variable. Relationships of 

independent variables, including demographics, with the categorical dependent variable 

of guideline adoption were analyzed using chi-square tests. 

Research Question 2. What are the factors associated with the 

adoption/implementation of the following clinical practices for bedside verification of 

blindly inserted feeding tubes by critical care nurses? 
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2.1. Using more than one bedside method to predict feeding tube location during a 

blind tube insertion procedure. 

2.2. Recommending radiographic confirmation to verify placement of blindly 

inserted feeding tubes. 

2.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 

2.4. Avoiding the use of air bolus method to verify placement of blindly inserted 

feeding tubes. 

Logistic regression was used to estimate the association with the dependent 

variable of adoption for each of, the four clinical practices. Partial and full adoption were 

combined for the binary yes score for the purposes of analysis. Independent variables 

included measures for personal innovativeness and organizational innovativeness 

controlling for hospital size, personality characteristics, and awareness of other practice 

guidelines on verification of feeding tube placement. 

Descriptive statistics were also used to summarize findings from the 

demographics and independent variables in relation to the binary adoption variable. 

Relationships of independent variables, including demographics, with the categorical 

dependent variable of adoption of the four individual practices recommended by the 

guideline were analyzed using chi-square tests. 

Research Question 3. What is the association of adoption of the AACN Practice 

Alert: Verification of Feeding Tube Placement Practice Alert with the following clinical 

practices by critical care nurses? 
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3 .1. Using more than one bedside method to predict feeding tube location during a 

blind tube insertion procedure. 

3.2. Using radiographic confirmation to verify placement of blindly inserted 

feeding tubes. 

3.3. Checking the feeding tube location at 4-hour intervals after initiation of 

enteral feeding. 

3.4. Avoiding the use of air bolus method to verify placement of blindly inserted 

feeding tubes. 

A series of chi-square analyses were used to determine if there was a relationship 

between adoption of each of the clinical practices and adoption of the AACN Practice 

Alert. 

Summary 

This study explored variables associated with adoption of the AACN Practice 

Alert: Verification ofF eeding Tube Placement and four clinical practices recommended 

by this guideline using a national sample of critical care nurses. Rogers' Diffusion of 

Innovations was the conceptual framework used for development of the questionnaire. 

Variables measured included demographics, the dependent variable of adoption, and 

independent variables of knowledge (awareness knowledge and principles knowledge), 

personal innovativeness (communications behavior, socioeconomic factors), perceived 

guideline characteristics (relative advantage, compatibility, complexity, observability, 

and trialability), and organizational innovativeness (interconnectedness, centralization, 

complexity, and formalization). Control variables included hospital size, personal 

innovativeness, and other practice guidelines. Subscale measures borrowed from previous 
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diffusion studies were used to develop the questionnaire for the study. No previous 

studies have been p~rformed to examine factors influencing the use of this guideline and 

its clinical practices. In addition, this is one of few studies examining practice guideline 

use by critical care nurses. 



CHAPTER IV. RESULTS 

A cross sectional, exploratory, online national survey of critical care nurses was 

completed during a six week period between September and October, 2011. 

Approximately 100,000 nurses received an invitation to participate by the weekly AACN 

electronic newsletter, Critical Care News line. AACN also posted an invitation to 

participate on their Facebook page on the 4th week of the study. Despite weekly 

reminders in Critical Care N ewsline for four consecutive weeks, the response rate was 

less than 1%. Although 619 participants clicked on the survey link, 33 failed to initiate 

the survey, 128 did not meet inclusion criteria, and 88 were removed from the sample due 

to large volumes of missing data. A total of 3 70 critical care nurses were included in the 

final sample for data analysis. 

Sample Demographics 

Eighty three percent of participants were AACN members (n = 306), 90% were 

female (n = 334), ranging in age from 23 to 65 years (M = 42.65, SD = 10.94). Ninety 

two percent were Caucasian (n = 339), 4% were Hispanic (n = 16), 3% were Asian (n = 

1 0), and 1% were African American (n = 4). Participants represented 45 of 50 States, 

including Washington DC. Eighty two percent of participants were employed as staff or 

charge nurses who provided direct patient care (n = 302) and 91% worked in ICU settings 

(n = 335). Years ofRN experience ranged from 1 to 44 years (M = 15.76, SD = 11.41) 

and years worked in critical care ranged from 1 to 40 years (M = 12.83, SD = 9.76). 

99 
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Seventy four percent held a BSN or higher degree in nursing (n = 272), 22% were 

enrolled in a nursing education program (n=81), and seventy one percent (n = 225) 

reported certification in a nursing specialty. Personal and workplace demographics are 

summarized in Tables 2 and 3 respectively. 

Descriptive Statistics 

The following individual scale and subscale measures were used to answer 

research questions 1 and 2. Mean scores for communication behaviors were: web-based 

2.70 (SD = 0.63), traditional3.08 (SD = 0.65), and critical care 2.42 (SD = 0.73). 

Perceived practice guideline characteristics were answered only by participants who were 

aware of the Practice Alert (n=200-202 for individual subscales). Mean scores for 

guideline characteristics were: relative advantage 5.63 (SD = 1.32), compatibility 5.57 

(SD 1.34), complexity 2.31 (SD = 1.30), observability 3.66 (SD = 1.65), and trialability 

4.85 (SD = 1.90). The total collaboration score was 34.84 (SD = 9.66). Mean personal 

innovativeness scores were 54.05 (SD = 7 .92). Reliability coefficients for scales and 

subscale measures were calculated using Cronbach alpha (see Table 4). 
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Table 2 
Personal Demographic Data. 

Variable . · 
Age 
Sex 

Ethnicity 

Female 
Male 

Caucasian 
Asian 

African American 
Hispanic 

Pacific Islander 
Other 

Years worked as RN 
Years worked Critical Care 
Nursing Education 

Diploma 
Associate degree 

Bachelor's degree 
Master's degree 

Doctorate 
Enrolled in Nursing Program 

Yes 
No 

Certification 

Certification 

CCRN 
PCCN 

CMC/CSC 
CCNS 
Other 

N/A 

Yes 
No 

Nursing Association 

Nursing Association 

Income 
25,001-50,000 
50,001-75,000 
75,001-100,000 
>100,000 
No answer 

AACN 
STT 
State 

Other 
N/A 

Yes 
No 

· lmputed .. Da~a.· · 
··Mean{SD) · n (%) · 

42.5 (10.9) 370 

15.8 (11.4) 
12.8 (7.9) 

370 
334 (90.3) 

36 (9.7) 
370 

339 (91.6) 
10 (2.7) 
4(1.1) 

16 (4.3) 
1 (0.3) 
5 (1.4) 

370 
370 
370 

18 (4.9) 
80 (21.6) 

188 (50.8) 
81 (21.9) 

3 (0.8) 
370 

81 (21.9) 
279 (75.4) 

317 
187 (59.0) 

19 (6.0) 
18 (5.7) 
10 (3.2) 

42 (13.2) 
92 (29.0) 

370 
278 (75.1) 

92 (24.9) 
359 

306 (85.2) 
95 (26.5) 
53 (14.8) 
57 (15.9) 
33 (11.9) 

370 
337 (91.1) 

33 (9.9) 
370 

28 (7.6) 
98 (26.5) 
90 (24.3) 

112 (30.3) 
42 (11.4) 

Ayai~abl~ .Data 

Mean (Sp) 1i (%) ·. 
42.7 (11.0) 365 

15.8 (11.5) 
12.8 (9.8) 

363 
327 (88.4) 

36( 9.7) 
365 

334 (90.3) 
10 (2.7) 
4(1.1) 

16 (4.4) 
1 (0.3) 
5 (1.4) 

363 
244 
367 

18 (4.9) 
80 (21.8) 

185 (50.4) 
81 9 (22.1) 

3 (0.8) 
360 

81 (22.5) 
269 (74.7) 

317 
187 (59.0) 

19 (6.0) 
18 (5.7) 
10 (3.2) 

42 (13.2) 
92 (29.0) 

317 
225 (71.0) 

92 (29.0) 
359 

306 (85.2) 
95 (26.5) 
53 (14.8) 
57 (15.9) 
33 (11.9) 

359 
326 (90.8) 

33 (9.2) 
369 

28 (7.6) 
98 (26.6) 
90 (24.4) 

111 (30.1) 
42 (11.4) 
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Note. Totals may not equal n due to selection of multiple answers; Percentages may not 
equal 100 due to rounding; N/ A = not applicable. 
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Table 3 
Workplace Demographic Data. 

Irilp¥ted Data· Available Data 
Variable. n(%) n{%) 

Employment status 370 365 
Full time 310 (83.8) 305 (83.6) 
Part time 60 (16.2) 60 (16.4) 

Care for Feeding Tube 370 368 
More than once/week 310 (83.8) 308 (83.7) 
Less than once/week 60 (16.2) 60 (16.3) 

Primary area of employment 370 365 
Intensive care unit 335 (90.5) 330 (90.4) 

Intermediate care unit 5 (1.4) 5 (1.4) 
Step-down unit 12 (3.2) 12 (3.3) 

Progressive care unit 10 (2.7) 10 (2.7) 
Other 8 (2.2) 8 (2.2) 

Primary position in Critical Care 370 367 
Staff/charge nurse 302 (81.6) 299 (81.5) 

Critical care educator 16 (4.3) 16 (4.4) 
Clinical nurse specialist 28 (7.6) 28 (7.6) 

Nurse practitioner 7 (1.9) 7 (1.9) 
Nurse manager 13 (3.5) 13 (3.5) 

Other 4(1.1) 4 (1.1) 
Supporting Roles on Unit 348 348 

Educator 197 (56.6) 197 (56.6) 
CNL 49 (14.1) 49(14.1) 
CNS 129 (37.1) 129 (37.1) 

NP 91 (26.1) 91 (26.1) 
Other 4 (1.1) 4 (1.1) 

No 65 (18.7) 65 (18.7) 
Supporting Roles on Unit 370 348 

Yes 305 (82.4) 283 (81.3) 
No 65 (17.6) 65 (18.7) 

Facility Type 370 369 
General medical and surgical 

223 (60.3) 222 (60.2) 
hospital 

Academic medical center 147 (39.7) 147 (39.8) 
Facility Size 370 370 

50-100 39 (10.5) 39 (10.5) 
101-200 59 (15.9) 59 (15.9) 
201-300 74 (20.0) 74 (20.0) 
301-500 98 (26.5) 98 (26.5) 

>500 100 (27.0) 100 
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i Inipute.d Oata · ·Ava_ilable Iiata 
Variable· (o/c) . n o .. . _Jj (%) . 

Magnet 370 367 
Yes 113 (30.5) 113 (30.7) 
No 193 52.2) 190 (51.7) 

In progress 64 (17.3) 64 (17.4) 
Beacon 370 362 

Yes 50 (13.5) 50 (13.8) 
No 290 (78.4) 282 (77.9) 

In progress 30(8.1) 30 (8.3) 
Professional Development 

367 367 
Program 

Clinical Ladder 222 (60.4) 222 (60.4) 
Shared Governance 212 (57.8) 212 (57.8) 

None 75 (20.4) 75 (20.4) 
Other 1 (0.3) 1 (0.3) 

Professional Development 
370 367 

Program 
Yes 295 (79.7) 292 (79.6) 
No 75 (20.3) 75 (20.4) 

Financial Support 370 370 
Paid Registration 136 (36.8) 136 (36.8) 

Paid time 114 (30.8) 114 (30.8) 
Reimburse certification 248 (67.0) 248 (67.0) 

No, programs onsite 59 (15.9) 59 (15.9) 
No 52 (14.1) 52(14.1) 

Note. Totals may not equal n due to selection of multiple answers. Percentages may not 
equal 100 due to rounding. 
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Table 4 

Reliability Coefficient of Scales and Subscales. 

, cun-ent Study Previous StUdies 

Scale 
Cronbach ':Items Cases · · ·, Cronbach Reference 
Al)2ha ·n n{%). . Al2ha 

NPQ .82 6 370 (100) .95 Brett, 1987 
.91 Coyle & Sokup, 

1990 
Communication .86 10 335 (90.5) .82 Adams& 
Behavior Overall Barron, 2010 
Communication .82 4 356 (96.2) N/A 
Research/Web 
Communication .72 3 359 (97,0) N/A 
Traditional 
Communication .69 3 358 (96.8) N/A 
Critical Care 
Collaboration .97 7 370 (100) .93 Baggs, 1994 

.94 Dechairo-
Marino, et al., 
2001 

Innovativeness .78 10 370 (100) .80 Pallister & 
Foxall, 1998 

Guideline Moore & 
Characteristics Benbasat, 1991 

Relative .95 5 193 (97.47) .90 
Advantage 

Compatibility .95 3 196 (98.99) .86 
Complexity .96 4 189 (95.45) .84 
Observability .36 2 192 (96.97) .83 
Trialability N/A 1 198 (100) .71 

Note. Imputed data. Number of items for trialability were reduced to one item from 

original 2 item subscale. NPQ = Nursing Practice Questionnaire 

Research Question 1 

The following results address the research question, "What are the factors 

associated with adoption of the AACN Practice Alert: Verification of Feeding Tube 

Placement by critical care nurses?" Two hundred three (54.9%) participants indicated 

awareness of the AACN Practice Alert, but only 198 were included in the logistic 
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regression analysis due to missing data. The scale measuring guideline characteristics 

contained missing subscale data, which limited the ability to impute total scores. 

Although n = 200-202 for individual subscales, the subgroup analysis for Practice Alert 

adoption was limited to 198 from a possible 203 participants. 

Fifty five percent of participants indicated an awareness of the Verification of 

Feeding Tube Placement Practice Alert (n = 203). Nurses became aware of the Practice 

Alert through a variety of sources, such as literature ( 4 7%, n = 172), inservices or 

conferences (29%, n = 107), other nurses using the Practice Alert on their unit (15%, n = 

57), and the AACN website (12%, n = 43). Of the nurses who were aware of the Practice 

Alert, 82% reported using it in their own clinical practice (n = 167); 52% used it all of the 

time (n = 106) and 30% used the Practice Alert some of the time (n = 61). Forty three 

percent of nurses reported using this Practice Alert in the week prior to data collection (n 

= 88) and 40% believed that this Practice Alert should be used by all critical care nurses 

(n = 147). A total Practice Alert adoption score was 1.68, calculated from the NPQ 

subscale out of a possible 4 points. Eighty seven'percent of nurses indicated that a policy 

concerning verification of feeding tube placement existed in their unit or institution (n = 

176). 

Logistic regression was used to examine the association between the independent 

variables of personal innovativeness, perceived guideline characteristics, organizational 

innovativeness, hospital size, and personality characteristics with Practice Alert adoption 

(see Table 5). Statistically significant relationships with Practice Alert adoption and the 

following variables were detected: critical care communication behavior (x2 
df=l =4.61, p = 

0.03), nursing role (X2 
df=1=4.65, p = 0.03), and three perceived guideline characteristics of 
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compatibility (X,2df=1=4.12, p = 0.04), observability (X,2df=1=12.59, p < 0.001), and 

trialability (X,2df=1=17.01, p < 0.001). There was no difference in Practice Alert adoption 

between AACN members and non-members. 

A logistic regression model was fit to examine the relationships of the 

independent variables with Practice Alert adoption. When all independent variables were 

included in the full model, only the perceived guideline characteristics of observability 

and trialability were significant (see Table 6). Following backwards, stepwise logistic 

regression, the following variables were significant predictors of Practice Alert adoption 

in the final model: highest level of nursing education and perceived guideline 

characteristics of observability and trialability (see Table 7). 

When all other variables in the model were controlled for, nurses with BSN or 

higher education were more than twice as likely to adopt the Practice Alert compared to 

nurses with diploma or ADN nursing education (CI = 1.02-6.10). For every one-unit 

increase in observability of the Practice Alert on the nursing unit, nurses were 1.5 times 

more likely to adopt the Practice Alert (CI = 1.04-1.96). For every one-unit increase in 

ability to trial the Practice Alert on their unit, nurses were 1.4 times more likely to adopt 

the Practice Alert. Figure 5 summarizes odds ratios and confidence intervals for the final 

model. 
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Table 5 

Practice Alert Adoption: Variable Relationships and Simple Logistic Regression 

'No· 
' ~ " - .,. 

-Adoption .. ·, 

· W~ld.x2 -. · 
--

Va~iable- -:-1,1"(%) ·- Adoptiqn .. OR- . 95% QI .. p 
·- n(%) 

'":..· 

Education 1.54 1.66 .75, 3.70 .22 
Diploma or 35 (21.0) 11 (30.6) 
ADN 
BSN or higher 132 (79.0) 25 (69.4) 

Enrolled in 1.02 1.63 .63, 4.19 .31 
Education 

Yes 41 (87.2) 6 (12.8) 

No 126 (80.8) 30 (19.2) 

Certification 1.77 1.76 .77, 4.03 .18 

Yes 137'(84.0) 26 (16.0) 

No 30 (75.0) 10 (25.0) 
Professional .27 1.43 .37, 5.47 .60 
Association 

Yes 157 (82.6) 33 (17.4) 
No 10 (76.9) 3 (23.1) 

Income .47 .79 
25,000-75,000 43 (84.3) 8 (15.7) 

75,001-100,00 38 (79.2) 10 (20.8) .44 .71 .25, 1.97 .51 

>100,000 86 (82.7) 18 (17.3) .06 .89 .36, 2.21 .80 
Work status .00 .99 .38, 2.61 .99 

Full time 139 (82.2) 30 (17.8) 
Part time 28 (82.4) 6 (17.6) 

Role 4.65 .30 .10, .90 .03 
Staff/Charge 118 (78.7) 32 (21.3) 

Other 49 (92.5) 4 (7.5) 

Beacon 2.00 .50 .19,1.31 .16 

Yes 18 (72.0) 7 (28.0) 

No 149 (83.7) 29 (16.3) 
Magnet 2.86 2.15 .89, 5.20 .09 

Yes 57 (89.1) 7 (10.9) 

No 110 (79.1) 29 (20.9) 
Roles on Unit .93 1.55 .64, 3.77 .34 

Yes 141 (83.4) 28 (16.6) 

No 26 (76.5) 8 (23.5) 

~-
Policy 2.91 2.23 .89, 5.58 .08 

Yes 148 (84.1) 28 (15.9) 

No 19 (70.4) 8 (29.6) 
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Adoption No 
Variable Adoption :waldl OR. 95% cr· p 

n(%) 
n% 

Facility Type 1.03 1.48 .69,3.16 .31 
Academic 71 (85.5) 12 (14.5) 

Non-academic 96 (80.0) 24 (20.0) 
Professional .18 1.21 .50, 2.89 .68 
Development 

Yes 135 (82.8) 28 (17.2) 

No 32 (80.0) 8 (20.0) 

Facility Size .45 .93 

50-200 40 (80.0) 10 (20.0) 

201-300 38 (82."6) 8 (17.4) .11 1.19 .42, 3.33 .74 

301-500 40 (85.1) 7 (14.9) .43 1.43 .49, 4.13 .51 

>500 49 (81.7) 11(18.3) .05 1.11 .43, 2.89 .83 

Adoption 
No 

Mean 
Adoption 

(SD) 
Mean 
(SD) 

Communication 2.93 (.63) 2.70 (.53) 3.81 1.85 1.00, 3.42 .051 
Research/Web 
Communication 3.16 (.61) 3.07 (.59) .67 1.28 .71, 2.33 .41 
Traditional 
Communication 2.68 (.67) 2.41 (.64) 4.61 1.87 1.06, 3.30 .03 
Critical Care 
Years as RN 19.47 15.44 3.71 1.03 1.00, 1.07 .054 

(11.23) (11.09) 

Collaboration 
34.25 35.11 .22 .99 .96, 1.03 .64 
(9.98) (10.31) 

Guideline 
Characteristic 

Relative 5.70 5.27 3.10 .08 .97, 1.64 .08 
Advantage (1.30) (1.10) 
Compatibility 5.67 5.17 4.12 1.31 1.01, 1.70 .04 

(1.30) (1.23) 
Complexity 2.23 2.71 

3.68 .78 .60, 1.01 .055 
(1.29) (1.29) 

Observability 3.71 2.60 
12.59 1.60 1.23, 2.06 .00 

(1.65) (1.22) 
Trialability 5.11 3.57 

17.01 1.50 1.24, 1.82 .00 
(1.76) (2.06) 

Individual 55.38 54.17 .75 1.02 .97, 1.07 .39 

''""-. Innovativeness (7.44) (8.26) 

" 
Note. n= 198-203 due to missing subscale data. n= 198 for logistic regression, imputed 
data. x2 =chi-square; SD =standard deviation; OR= odds ratio; CI =confidence interval; 
p:::; 0.05 significant. 
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Table 6 

Practice Alert Adoption: Logistic Regression (Full Model) 
' ' ' 

Variable OR · 95%· CI" · p ,. · 

Education 
Enrolled in Education 
Certification 
Professional Association 
Income 

25,000-75,000 
75,001-100,00 
>100,000 

Work status 
Role 
Beacon 
Magnet 
Roles on Unit 
Policy 
Facility Type 
Professional 
Development 
Facility Size 

50-200 
201-300 
301-500 
>500 

Communication 
Research/Web 
Communication 
Traditional 
Communication 
Critical Care 
Years as RN 
Collaboration 
Guideline Characteristic 

Relative Advantage 
Compatibility 
Complexity 
Observability 
Trialability 

Individual lnnovativeness 

2.67 
1.47 
2.61 
1.54 

.36 

.53 
1.20 
.49 
.29 

'1.98 
1.37 
1.47 
2.82 
.60 

1.37 
1.22 
.40 

OR 

.91 

.93 

.94 

1.03 
.98 

.80 
1.64 
1.38 
1.55 
1.43 
1.03 

.83, 8.64 

.44, 4.91 

.81, 8.40 
.24, 10.09 

.09, 1.46 

.15, 1.87 

.29, 4.96 

.11,2.14 

.08, 1.04 

.58, 6.76 

.36, 5.13 

.45, 4.82 
.73, 10.91 
.16, 2.27 

.29, 6.45 

.25, 6.04 

.08, 2.13 

95%CI 

.31,2.68 

.38, 2.31 

.35, 2.51 

.99, 1.08 

.93, 1.03 

.35, 1.85 

.54, 4.96 

.60, 3.21 
1.09,2.19 
1.06, 1.94 
.96, 1.10 

.10 

.53 

.11 

.65 

.35 

.15 

.33 

.80 

.35 

.06 

.28 

.64 

.52 

.13 

.45 

.43 

.69 

.80 

.29 

p 

.86 

.88 

.89 

.15 

.37 

.61 

.38 

.45 

.02 

.02 

.40 

Note. n=198-203 due to missing subscale data. n=198 for logistic regression, imputed 
data. OR= odds ratio; CI =confidence interval; p::::; 0.05 significant. 
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Table 7 

Logistic Regression Predicting Practice Alert Adoption: Final Model 

Variable bR 95%CI p 

Education 2.49 1.02, 6.10 .05 

Years as RN 1.03 .99, 1.07 .07 

Guideline Characteristic 1.46 1.09, 1.96 .01 
Observability 

Guideline Characteristic 1.37 1.10, 1.70 .04 
Trialability 

Test xz df p 

Overall Model 28.55 4 .00 

Note. n=198, imputed data. OR= odds ratio; CI =confidence interval; x2 =chi-square; df 
= degrees of freedom; p ::; 0.05 is significant. 

Educatim 
Years as RN 
Observability 
Trial ability 

0.1 0.2 0.5 1 2 5 10 

Less Likely To Adopt More Likely To Adopt 

Figure 5. Verification of Feeding Tube Placement Practice Alert Adoption: Odds Ratios 
and 95% Confidence Intervals 

Research Question 2 

Results for research question two will be presented in four sections to address 

research questions 2.1-2.4, factors associated with adoption of four clinical practices for 

bedside verification of blindly inserted feeding tubes by critical care nurses. 
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Relationships between the independent variables of personal innovativeness, 

organizational innovativeness, hospital size, and personality characteristics with adoption 

of the individual practices were determined by simple logistic regression. A summary of 

practice adoption is presented in Table 8. 

Table 8 

Summary of Practice Adoption 

Variable Overall·. Full Partial .. No Adoption Unaware of 
Adoption Adoption Adoption - n(%) Practice 

n{%) . . n(%) n(%) .. n(%) 

Practice 1 332 (90) 287 (78) 45 (12) 38 (10) 38 (10) 

Practice 2 346 (94) 76 (21) 270 (73) 24 (6) 6 (2) 

Practice 3 309 (84) 68 (18) 241 (65) 61 (16) 50 (14) 

Practice 4 84 (23) 46 (12) 38 (10) 286 (77) 149 (40) 

n=370. Imputed data. Percentages may not equal100 due to rounding. Overall adoption= 
full adoption and partial adoption. No adoption includes unaware of practice. 

Practice 1: Multiple Methods for Initial Feeding Tube Verification 

Ninety percent of nurses indicated that they used more than one method to verify 

the initial placement of blindly inserted feeding tubes (n = 332) and 78% performed this 

practice all of the time (n = 287). Of the nurses who did not use multiple methods for 

initial tube verification, 10% indicated that they were not aware of this practice (n = 38). 

Seventy four percent of the nurses (n = 273) believed that a policy was available in their 

~ organization for practice one and 14% were not sure if a policy existed (n =53). Methods 

used to verify initial feeding tube location are summarized in Table 9 (n = 332). Of the 

methods used consistently, observation for signs of respiratory distress (n = 315, 95%), 
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visual observation of tube aspirate (n = 272, 82%), and marking the tube at the exit site (n 

= 239, 72%) were the most common. Other methods identified included air auscultation 

(n = 67, 20%), radiographic confirmation (n = 12, 4%), and water bubbling technique (n 

=2). 

Statistically significant relationships with practice one adoption and perception of 

a policy in the unit or organization (x2 
df=1=22.03, p < 0.001) were detected by simple 

logistic regression (see Table 10). A logistic regression model was fit to examine the 

relationships of the independent variables with practice one adoption, multiple methods 

used to predict feeding tube location during a blind tube insertion. Policy and nurses' role 

were statistically significant in the full and final models (see Tables 11 and 12 

respectively). When all other variables in the model were controlled for, nurses who 

perceived a policy in their unit or institution were more than seven times as likely to 

adopt more than one method for initial verification of feeding tube placement (OR= 7.08, 

CI = 3.21-15.62). Nurses in staff or charge roles were 4 times as likely to adopt practice 

one compared to nurses in other roles (CI = 1.42-11.31). Figure 6 summarizes odds ratios 

and confidence intervals for the final model. 
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Table 9 

Methods Used to Predict Initial Feeding Tube Location 

Varhtble No, N~ver Yes, S9itietimes Yes, ·Always 
. n(%) .. n(%)_ .. n{%) 

Observe for signs of respiratory 2 (0.6) 15 (4.5) 315 (94.9) 
distress 

Capnography 282 (84.9) 24 (7.2) 26 (7.8) 

pH measure 253 (76.2) 49 (14.8) 30 (9.0) 

Visual observation of tube 5 (1.5) 55 (16.6) 272 (81.9) 
aspirate 

Mark and document tube exit 34 (10.2) 59 (17.8) 239 (72.0) 
site 

Note. n= 332. 
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Table 10 

Practice 1 Adoption: Variable Relationships and Simple Logistic Regression 

Adoption 
·No. 

Variable ·Adoption Waldi OR. 95o/o CI p 
n(%) ·n %) 

Education .56 1.32 .64, 2.73 .45 

Diploma or 86 (87.8) 12 (12.2) 
ADN 
BSNor 246 (90.4) 26 (9.6) 
higher 

Enrolled in .91 1.56 .63, 3.86 .34 
Education 

Yes 75 (92.6) 6 (7.4) 

No 257 (88.9) 32(11.1) 

Certification .38 1.26 .60, 2.66 .54 

Yes 251 (90.3) 27 (99.7) 

No 81 (88.0) 11 (12.0) 

Professional .06 .86 .25, 2.97 .82 
Association 

Yes 302 (89.6) 35 (10.4) 

No 30 (90.9) 3 (9.1) 

Income 1.14 .57 

25,000- 116 (92.1) 10 (7.9) 
75,000 
75,001- 80 (88.9) 10(11.1) .62 .69 .27, 1.73 .43 
100,00 
>100,000 136 (88.3) 18 (11.7) 1.07 .65 .29, 1.47 .30 

Work status .29 .76 .29, 2.04 .59 

Full time 277 (89.4) 33 (10.6) 

Part time 55 (91.7) 5 (8.3) 

Role .79 1.44 .65, 3.19 .38 

Staff/Charge 273 (90.4) 29 (9.6) 

Other 59 (86.8) 9 (13.2) 

Beacon .32 1.37 .46, 4.03 .57 

Yes 46 (92.0) 4 (8.0) 

No 286 (89.4) 34 (10.6) 

Magnet .79 .73 .36, 1.47 .38 

Yes 99 (87.6) 14 (12.4) 

No 233 (90.7) 24 (9.3) 

Roles on Unit .56 .69 .26, 1.83 .45 

\' Yes 272 (89.2) 33 (10.8) 

No 60 (92.3) 5 (7.7) 
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Ad9ption _ 
No 

Variable . Aciopti~n __ _, Waldx2 OR 95%CI p n(%) 
ti{%) .. ·' 

Policy 
22.03 5.35 2.66, .00 

10.77 
Yes 258 (94.5) 15 (15.5) 

No 74 (76.3) 23 (23.7) 

Facility Type .44 .80 .40, 1.56 .51 
Academic 130 (88.4) 17 (11.6) 
Non- 202 (90.6) 21 (9.4) 
academic 

Professional 3.26 1.97 .94, 4.12 .07 
Development 

Yes 269 (91.2) 26 (8.8) 

No 63 (84.0) 12 (16.0) 

Facility Size .77 .86 

50-200 87 (88.8) 11 (11.2) 

201-300 66 (89.2) 8 (10.8) .01 1.04 .40, 2.74 .93 

301-500 87 (88.8) 11 (11.2) .00 1.00 .41,2.43 .99 

>500 92 (92.0) 8 (8.0) .59 1.45 .56, 3.79 .44 
Other 2.38 .51 .22, 1.20 .12 
Guidelines 

Yes 39 (81.3) 9 (18.8) 
No 234 (72.7) 88 (27.3) 

Adoption 
No 

Adoption 
Mean 
(SD) 

Mean 
(SD) 

Communication 2.71 (.63) 2.56 (.65) 2.02 1.50 .89, 2.61 .16 
Research/Web 
Communication 3.10 (.58) 2.93 (.67) 2.84 1.64 .92, 2.93 .09 
Traditional 
Communication 2.39 (.69) 2.29 (.69) .66 1.23 .75, 2.02 .42 
Critical Care 
Years as RN 15.66 16.63 .25 .99 .96, 1.02 .62 

(11.24) (13.0) 

Collaboration 
35.01 33.99 .95 1.02 .98, 1.05 .33 
(9.76) (8.68) 

Individual 54.20 52.71 1.21 1.02 .98, 1.07 .27 
Innovati veness {7.9) {8.02) 
Note. n=370, imputed data. x2 =chi-square; SD =standard deviation; OR= odds ratio; CI 

\.,"' 
=confidence interval; p:::; 0.05 significant. 
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Table 11 

Practice 1 Adoption: Logistic Regression (Full Model) 

Variable OR 95%CI p 

Education 2.25 .87, 5.81 .09 
Enrolled in Education 2.13 .70, 6.44 .18 
Certification 1.75 .70, 4.41 .23 
Professional .70 .16, 3.13 .64 
Association 
Income .43 

25,000-75,000 
75,001-100,00 .49 .16, 1.51 .21 
>100,000 .57 .20, 1.64 .29 

Work status .75 .25, 2.24 .61 
Role 4.62 1.34, 15.96 .02 
Beacon 1.68 .45, 6.21 .44 
Magnet .45 .17, 1.14 .09 

Roles on Unit .47 .14, 1.61 .23 

Policy 9.03 3.74, 21.83 .00 

Facility Type .45 .17, 1.19 .11 
Professional 2.14 .84, 5.45 .11 
Development 
Facility Size .53 

50-200 
201-300 1.13 .34, 3.66 .84 

301-500 1.74 .57, 5.31 .33 

>500 2.66 .65, 10.84 .17 
Other Guidelines .38 .13, 1.07 .07 

OR 95%CI p 

Communication 2.15 .83, 5.52 .11 

Communication 1.19 .56, 2.51 .65 
Traditional 
Communication .69 .29, 1.63 .39 
Critical Care 
Years as RN .99 .96, 1.03 .70 

Collaboration 1.01 .97, 1.05 .64 
Individual 1.02 .97. 1.07 .49 
Innovativeness 

'~ Note. n=370, imputed data. x2 =chi-square; SD =standard deviation; OR= odds ratio; CI 
=confidence interval; p:::; 0.05 significant. 
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Table 12 

Logistic Regression Predicting Practice 1 Adoption: Final Model 

Variable OR 95% cr· p· 

Communication 1.90 .95, 3.81 .07 
Research/Web 
Role 4.01 1.42, 11.31 .01 

Professional 2.17 .92, 5.11 .08 
Development 
Facility Type .52 .24, 1.12 .10 

Policy 7.08 3.21, 15.62 .00 

Practice Source .39 .15, 1.01 .052 

Test i df p 

Overall Model 37.61 6 .00 

Note. n=370, imputed data. OR= odds ratio; CI =confidence interval; p::; 0.05 
significant; x2 = chi-square; df = degrees of freedom. 

Communication: Research/Web 

Role 

Professional Development 

Facility Type 

Policy 

Other Practice Source 

0.1 0.2 0.5 1 2 5 

-

Less Likely To Adopt More Likely To Adopt 

Figure 6. Practice 1 Adoption: Odds Ratios and 95% Confidence Intervals 
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Practice 2: Radiographic Confirmation 

Ninety four percent of nurses indicated that they recommended or encouraged 

radiographic confirmation when verifying placement of blindly inserted tubes for the 

purpose of feeding and/or medication administration (n = 346). Only 21% of nurses 

encouraged radiographic confirmation all of the time (n = 76). Of the nurses who 

indicated no, 2% were unaware of this practice (n = 6). The presence of policies 

concerning radiographic confirmation were reported by 74% of the nurses (n = 274) and 

11% (n = 42) were unaware of policies in their organization. 

Simple logistic regression showed statistically significant relationships with 

practice two adoption and the following predictors: presence of a policy (X2
ctt=1=24.33, p 

< 0.001), traditional communication behavior (X2
ctt=1=5.93, p = .02), and membership in a 

professional nursing organization Ci ctt=1=4.11, p = 0.04) (see Table 13). These three 

variables remained significant in the full model when all independent variables were 

included in a logistic regression model (see Table 14) and also in the final model 

following backwards, stepwise logistic regression (see Table 15). 

Nurses who reported that a policy on radiographic confirmation existed in their 

organization were more likely to recommend or encourage this practice (OR = 42.71, CI 

= 9.54-191.26) compared to nurses who did not believe a policy existed. This odds ratio 

may be inflated due to sparse data as indicated by the wide confidence interval. Nurses 

who were members in a professional organization were four times more likely (OR= 

4.09, CI = 1.05-15.95) to adopt practice two compared to nurses who were not members 

of a professional organization. For every one unit increase in traditional communication 

behavior, nurses were nearly 3 times more likely to recommend or encourage 
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radiographic confirmation when verifying placement of blindly inserted tubes for the 

purpose of feeding and/or medication administration (OR= 2.83, CI = 1.16-6.92). Figure 

7 summarizes odds ratios and confidence intervals for the final model. 
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Table 13 

Practice 2 Adoption: Variable Relationships and Simple Logistic Regression 

Adoption 
No 

Variable "Adoption Wald"i OR· 95%CI p 
n(%) 

n(%) 
Education .03 .92 .35, 2.39 .87 

Diploma or 92 (93.9) 6 (6.1) 
ADN 
BSN or higher 254 (93.4) 18 (6.6) 

Enrolled in 1.27 2.04 .59, 7.01 .26 
Education 

Yes 78 (96.3) 3 (3.7) 

No 268 (92.7) 21 (7.3) 

Certification .25 1.26 .51, 3.15 .62 

Yes 261 (93.9) 17(6.1) 

No 85 (92.4) 7 (7.6) 
Professional 4.11 2.99 1.04, 8.61 .04 
Association 

Yes 318 (94.4) 19 (5.6) 

No 28 (84.8) 5 (15.2) 

Income .20 .91 

25,000-75,000 117 (92.9) 9 (7.1) 

75,001-100,00 84 (93.3) 6 (6.7) .02 1.08 .37, 3.14 .89 

>100,000 145 (94.2) 9 (5.8) .19 1.24 .48, 3.22 .66 

Work status .40 1.39 .50, 3.89 .53 

Full time 291 (93.9) 19 (6.1) 

Part time 55 (91.7) 5 (8.3) 

Role .58 .62 .18, 2.13 .45 

Staff/Charge 281 (93.0) 21 (7.0) 

Other 65 (95.6) 3 (4.4) 

Beacon .57 1.77 .40, 7.78 .45 

Yes 48 (96.0) 2 (4.0) 

No 298 (93.1) 22 (6.9) 

Magnet .02 1.07 .43, 2.66 .88 

Yes 106 (93.8) 7 (6.2) 

No 240 (93.4) 17 (6.6) 

Roles on Unit .96 1.62 .62, 4.26 .33 

Yes 287 (94.1) 18 (5.9) 

No 59 (90.8) 6 (9.2) 
~ .. 24.33 40.43 9.30, .00 -~ Policy 175.88 

Yes 272 (99.3) 2 (0.7) 

No 74 (77.1) 22 (22.9) 
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·Adoption 
·No 

Variable Adoption Wald.·x2
. bR 95%CI p :n·(%) 

n(%) 
Facility Type 2.24 2.06 .80, 5.33 .13 

Academic 141 (95.9) 6 (4.1) 

Non-academic 205 (91.9) 18 (8.1) 
Professional 1.23 1.68 .67, 4.22 .27 
Development 

Yes 278 (94.2) 17 (5.8) 

No 68 (90.7) 7 (9.3) 

Facility Size 1.81 .61 

50-200 90 (91.8) 8 (8.2) 

201-300 71 (95.9) 3 (4.1) 1.14 2.10 .54, 8.22 .29 

301-500 93 (94.9) 5 (5.1) .73 1.65 .52, 5.24 .39 

>500 92 (92.0) 8 (8.0) .00 1.02 .37, 2.84 .97 
Other Guidelines .48 1.69 .38, 7.41 .49 

Yes 46 (95.8) 2 (4.2) 
No 300 (93.2) 22 (6.8) 

Adoption 
No 

Adoption 
Mean 
(SD) 

Mean 
(SD) 

Communication 
2.70 (.64) 2.58 (.60) 

.81 1.37 .69, 2.69 .37 
Research/Web 
Communication 

3.10 (.58) 2.79 (.66) 
5.93 2.47 1.19,5.11 .02 

Traditional 
Communication 

2.38 (.69) 2.31 (.71) 
.26 1.17 .64, 2.16 .61 

Critical Care 
Years as RN 15.55 18.74 1.73 .98 .94, 1.01 .19 

(11.29) (12.98) 

Collaboration 
34.72 36.54 1.01 .97 .92, 1.03 .32 
(9.63) (10.12) 

Individual 54.07 53.83 .02 1.00 .95, 1.06 .89 
Innovativeness {7.81) (9.49) 
Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; Cl 
=confidence interval; p:::; 0.05 significant. 
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Table 14 

Practice 2 Adoption: Logistic Regression (Full Model) 

Variable . OR' 95%CI p 

Education .83 .21, 3.28 .79 
Enrolled in 1.89 .37, 9.56 .44 
Education 
Certification 1.64 .43, 6.32 .47 
Professional 3.09 .56, 16.97 .20 
Association 
Income .53 

25,000-75,000 
75,001-100,00 1.08 .25, 4.57 .92 
>100,000 2.07 .50, 8.60 .32 

Work status 1.70 .40, 7.24 .48 
Role 1.87 .26, 13.37 .53 
Beacon .63 .07, 5.93 .69 
Magnet .1.63 .36, 7.45 .53 
Roles on Unit .84 .20, 3.50 .81 
Policy 66.71 11.39, 390.65 .00 
Facility Type 3.76 .83, 17.08 .89 
Professional .89 .21, 3.74 .87 
Development 
Facility Size .51 

50-200 
201-300 .69 .11, 4.28 .69 
301-500 .48 .09, 2.63 .40 
>500 .21 .03, 1.61 .13 

Other Guidelines 2.13 .33, 13.82 .43 
Yes 
No 

OR 95%CI p 

Communication .74 .20, 2.77 .66 
Research/Web 
Communication 5.48* 1.65, 18.22 .01 
Traditional 
Communication .78 .26, 2.40 .67 
Critical Care 
Years as RN .95 .91, 1.00 .07 
Collaboration .96 .90, 1.02 .16 
Individual .96 .89, 1.04 .33 
Innovativeness 
Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; CI 
=confidence interval; p:::; 0.05 significant. 
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Table 15 

Logistic Regression Predicting Practice 2 Adoption: Final Model 

Variable 
OR 95% ct. · · p 

Association 4.09 1.05, 15.95 .04 

Communication 2.83 1.16, 6.92 .02 
Traditional 
Years asRN .96 .92, 1.00 .06 

Collaboration .96 .91, 1.01 .09 

Policy 42.71 9.54, 191.26 .00 

Test xz df p 

Overall Model 63.71 5 .00 

Note. n=370, imputed data. OR= odds ratio; CI =confidence interval; p:::; 0.05 
significant; x2 =chi-square; df= degrees of freedom. 

~ociation 

Cormunication: Traditional 
Years as RN 
Collaboration 
Policy 

0.01 0.1 

Less Likely To Adopt 

• 

1 10 100 

More Likely To Adopt 

Figure 7. Practice 2 Adoption: Odds Ratios and 95% Confidence Intervals 
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Practice 3: Methods for 4-hour Interval Verification 

Eighty four percent of nurses reported verification of feeding tube placement at 4-

hour intervals after feedings are started (n = 309), yet only 18% indicated that they 

always perform this practice (n = 68). Fourteen percent of nurses were not aware of this 

practice (n = 50). Five percent of nurses indicated using air auscultation methods (n = 

19). Fifty six percent of nurses indicated that a policy exists on practice three (n = 206) 

and 25% were unsure if a policy existed (n = 91). 

The only variable that was statistically significant was perception that a policy 

existed in the organization. Policy was associated with practice three by chi-square 

analyses, performed using simple logistic regression (x2 
df=1=40.03, p < 0.001) (see Table 

16). A binary logistic regression model was fit to examine the relationships of the 

independent variables with practice three adoption (see Table 17). Using backwards, 

stepwise logistic regression, when all other variables in the model were controlled for, 

nurses who were aware of the presence of a policy were seventeen times more likely to 

perform practice three (OR= 17.09, CI = 7.11-41.06) compared to nurses who were not 

aware of a policy governing this practice (see Table 18). Figure 8 summarizes odds ratios 

and confidence intervals for the final model. 
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Table 16 

Practice 3 Adoption: Variable Relationships and Simple Logistic Regression 

Adoption · 
. N.o 

Va.ria,ble Adoption· ·Waldx2 OR- 95%CI p 
n(%)_ n{%) ·_. 

Education .14 .89 .47, 1.68 .71 
Diploma or 83 (84.7) 15 (15.3) 
ADN 
BSN or higher 226 (83.1) 46 (16.9) 

Enrolled in .21 1.17 .59, 2.33 .65 
Education 

Yes 69 (85.2) 12 (14.8) 
No 240 (83.0) 49 (17.0) 

Certification 3.52 1.76 .98, 3.18 .06 

Yes 238 (85.6) 40 (14.4) 
No 71 (77.2) 21 (22.8) 

Professional 1.55 1.72 .73, 4.01 .21 
Association 

Yes 284 (84.3) 53 (15.7) 
No 25 (75.8) 8 (24.2) 

Income 2.84 .24 

25,000-75,000 105 (83.3) 21 (16.7) 
75,001-100,00 80 (88.9) 10(11.1) 1.30 1.60 .71, 3.59 .25 
>100,000 124 (80.5) 30 (19.5) .37 .83 .45, 1.53 .54 

Work status .00 1.02 .48,2.13 .97 

Full time 259 (83.5) 51 (16.5) 

Part time 50 (83.3) 10 (16.7) 
Role .19 .85 .41, 1.77 .66 

Staff/Charge 251 (83.1) 51 (16.9) 

Other 58 (85.3) 10 (14.7) 
Beacon .01 1.04 .46, 2.35 .92 

Yes 42 (84.0) 8 (16.0) 

No 267 (83.4) 53 (16.6) 
Magnet .25 1.17 .63,2.15 .62 

Yes 96 (85.0) 17 (15.0) 

No 213 (82.9) 44 (17.1) 

Roles on Unit 2.89 .46 ".19, 1.13 .09 

Yes 250 (82.0) 55 (18.0) 

No 59 (90.8) 6 (9.2) 

Policy 
40.03 16.82 7.02, .00 

40.32 
Yes 200 (97.1) 6 (2.9) 

No 109 (66.5) 55 (33.5) 
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Adoption· 
No 

Variable Adoption . Waldx2 OR 95%CI .p 
n(%) . n(%) 

Facility Type 1.16 .74 .42, 1.28 .28 

Academic 119 (81.0) 28 (19.0) 

Non-academic 190 (85.2) 33 (14.8) 
Professional .05 1.08 .55, 2.12 .83 
Development 

Yes 247 (83.7) 48 (16.3) 

No 62 (82.7) 13 (17.3) 

Facility Size 6.25 .10 

50-200 86 (87.8) 12 (12.2) 

201-300 63(85.1) 11 (14.9) .25 .80 .33, 1.93 .62 

301-500 74 (75.5) 24 (24.5) 4.74 .43 .20, .92 .03 

>500 86 (86.0) 14 (14.0) .13 .86 .38, 1.96 .72 
Other .75 .72 .34, 1.53 .39 
Guidelines 

Yes 38 (79.2) 10 (20.8) 
No 271 (84.2) 51 (15.8) 

Adoption 
No 

Adoption 
Mean 
(SD) 

Mean 
{SD) 

Communication 
2.71 (.64) 2.60 (.59) 

1.73 1.35 .86, 2.11 .19 
Research/Web 
Communication 

3.10 (.58) 2.97 (.62) 
2.35 1.45 .90, 2.31 .13 

Traditional 
Communication 

2.40 (.71) 2.28 (.58) 
1.51 1.29 .86, 1.95 .22 

Critical Care 
Years as RN 15.86 15.24 .15 1.01 .98, 1.03 .70 

(11.51) (11.10) 

Collaboration 
34.95 34.26 .62 1.01 .98, 1.04 .61 
(9.65) (9.75) 

Individual 53.85 55.07 1.20 .98 .95, 1.02 .27 
Innovativeness {8.01) (7.40) 
Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; CI 
=confidence interval; p:::; 0.05 significant. 
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Table 17 

Practice 2 Adoption: Logistic Regression (Full Model) 

Variable OR 95%CI p· 

Education 1.44 .61, 3.42 .41 
Enrolled in Education .84 .36, 2.01 .70 
Certification 1.38 .64, 2.99 .41 
Professional Association 1.84 .59, 5.75 .29 
Income .41 

25,000-75,000 
75,001-100,00 1.95 .70, 5.43 .20 
> 100,000 1.12 .50, 2.49 .78 

Work status 1.21 .49, 2.98 .68 
Role 2.15 .72, 6.43 .17 
Beacon 1.08 .41, 2.86 .88 
Magnet 1.34 .61, 2.94 .47 

Roles on Unit .45 .16, 1.29 .14 

Policy 20.09 7.83, 51.50 .00 

Facility Type .71 .34, 1.55 .39 
Professional 1.01 .43, 2.36 .98 
Development 
Facility Size .21 

50-200 
201-300 .96 .33, 3.05 .93 

301-500 .46 .18, 1.18 .11 

>500 .99 .31, 3.21 .99 
Other Guidelines .70 .27, 1.78 .45 

OR 95%CI p 

Communication 1.42 .63, 3.16 .40 
Research/Web 
Communication 1.14 .58, 2.25 .71 
Traditional 
Communication .91 .47, 1.78 .79 
Critical Care 
Years as RN 1.00 .96, 1.03 .79 

Collaboration 1.01 .97, 1.05 .60 
Individual .96 .91, 1.01 .10 
Innovativeness 
Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; CI 
=confidence interval; p:::; 0.05 significant. 
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Table 18 

Logistic Regression Predicting Practice 3 Adoption: Final Model 

Variable 
OR '95% CI p 

Roles on Unit .43 .17, 1.09 .08 

Policy 17.09 7.11, 41.06 .00 

Test xz df p 

Overall Model 40.03 1 .00 

Note. n=370, imputed data. OR= odds ratio; CI =confidence interval; p ::S 0.05 

significant; x2 = chi-square; df = degrees of freedom. 
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Figure 8. Practice 3 Adoption: Odds Ratios and 95% Confidence Intervals 

Practice 4: Avoid Auscultation by Air Bolus Method 

128 

Only twenty three percent of nurses avoided the use of air auscultation to assess 

feeding tube placement (n = 84). Twelve percent of nurses avoided auscultation practice 

all of the time (n = 46). Of the 77% who continued to use auscultation practice, 40% 

indicated that they were unaware that air auscultation was not recommended (n = 149). 

Twenty eight percent of nurses believed that their organization had a policy about 

avoiding the air auscultation method (n = 104 ), and 31% were unsure about a policy (n = 
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117). Thirteen percent of the nurses indicated that they had another source of information 

about feeding tube verification practice besides the AACN practice alert (n = 48). 

Chi-square analyses by simple logistic regression showed statistically significant 

relationships with practice four adoption and the following predictors: certification 

(x2 dr=1=4.97, p = 0.03), research/web-based communication behavior (X2 df=1=24.87, p < 

0.001), traditional communication behavior (x2 df=1=6.76, p = 0.01), critical care 

communication behavior (x2 df=1=15.00, p < 0.001), years worked as an RN (x2 df=1=9.89, p 

= 0.02), nursing role (x2 df=1=15.27, p < 0.001), presence of a policy (x2 df=1=29.36, p < 

0.00), and facility type (x2 df=1=8.52, p < 0.001) (see Table 19). 

When all independent variables were included in the logistic regression model, 

only presence of a policy, research/web-based communication behavior, and facility type 

continued to be significant (see Table 20). These three variables remained significant in 

the final model after performing backwards, stepwise logistic regression (see Table 21). 

When all other variables in the model were controlled, nurses who perceived a policy 

were almost three times more likely to adopt practice four (OR 2.78, CI = 1.60-4.84), 

compared to nurses who believed that no policy existed in their organization. For every 

one unit increase in research/web-based communication (OR 2.11, CI = 1.36-3.28), 

nurses were more than two times more likely to adopt the avoidance of auscultation 

practice. Nurses who were employed in academic medical centers were two times more 

likely than nurses who worked in general medical and surgical hospitals to avoid 

auscultation (OR 2.11, 1.24-3.60). Figure 9 summarizes odds ratios and confidence 

intervals for the final model. 
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Table 19 

Practice 4 Adoption: Variable Relationships and Simple Logistic Regression 

Adoption 
No 

Variable A4option Waldx2 OR 95%CI p n (%)'. 
n% 

Education 2.16 1.56 .86, 2.81 .14 

Diploma or 17 (17.3) 81 (82.7) 
ADN 
BSN or higher 67 (24.6) 205 (75.4) 

Enrolled in 1.17 1.37 .78, 2.40 .28 
Education 

Yes 22 (27.2) 59 (72.8) 
No 62 (21.5) 227 (78.5) 

Certification 4.97 2.08 1.09, 3.98 .03 

Yes 71 (25.5) 207 (74.5) 

No 13 (14.1) 79 (85.9) 
Professional 3.47 3.16 .94, 10.64 .06 
Association 

Yes 81 (24.0) 256 (76.0) 
No 3 (9.1) 30 (90.9) 

Income 3.97 .14 
25,000-75,000 21 (16.7) 105 (83.3) 
75,001-100,00 24 (26.7) 66 (73.3) 3.14 1.82 .94, 3.52 .08 
>100,000 39 (25.3) 115 (74.7) 3.05 1.70 .94, 3.07 .08 

Work status .04 1.07 .55, 3.00 .83 
Full time 71 (22.9) 239 (77.1) 

Part time 13 (21.7) 47 (78.3) 
Role 15.27 .33 .19, .57 .00 

Staff/Charge 56 (18.5) 246 (81.5) 
Other 28 (41.2) 40 (58.8) 

Beacon 1.73 1.56 .81, 3.02 .19 

Yes 15 (30.0) 35 (70.0) 

No 69 (21.6) 251 (78.4) 
Magnet 2.90 1.56 .94, 2.59 .09 

Yes 32 (28.3) 81 (71.7) 

No 52 (20.2) 205 (79.8) 

Roles on Unit 3.41 2.03 .96, 4.30 .07 

Yes 75 (24.6) 230 (75.4) 

No 9 (13.8) 56 (86.2) 

Policy 29.36 4.14 2.48, 6.93 .00 

Yes 44 (42.3) 60 (57.7) 

No 40 (15.0) 226 (85.0) 
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Adoption.· 
No 

Variable Adoption Wald.x2 OR 95% Cl· p 
n(%) 

n %) 
Facility Type 8.52 2.08 1.27, 3.41 .00 

Academic 45 (30.6) 102 (69.4) 

Non-academic 39 (17.5) 184 (82.5) 
Professional 1.53 1.51 .79, 2.91 .22 
Development 

Yes 71 (24.1) 224 (75.9) 

No 13 (17.3) 62 (82.7) 

Facility Size 7.64 .054 

50-200 14 (14.3) 84 (85.7) 

201-300 17 (23.0) 57 (77.0) 2.12 1.79 .82, 3.92 .15 

301-500 22 (22.4) 76 (77.6) 2.15 1.74 .83, 3.64 .14 

>500 31 (31.0) 69 (69.0) 7.56 2.70 1.33, 5.47 .01 

Other .11 .88 .42, 1.86 .74 
Guidelines 

Yes 10 (20.8) 38 (79.2) 
No 74 (23.0) 248 (77.0) 

Adoption 
No 

Mean 
Adoption 

(SD) 
Mean 
(SD) 

Communication 
3.01 (.67) 2.60 (.59) 

24.87 2.80 1.87, 4.19 .00 
Research/Web 
Communication 

3.23 (.58) 3.03 (.58) 
6.76 1.76 1.15, 2.70 .01 

Traditional 
Communication 

2.64 (.69) 2.30 (.68) 
15.00 2.03 1.42, 2.90 .00 

Critical Care 
Years as RN 19.25 14.73 9.89 1.04 1.01, 1.06 .00 

(11.34) (11.25) 

Collaboration 
36.38 34.39 2.75 1.02 1.00, 1.05 .10 
(9.38) (9.71) 

Individual 54.89 53.80 1.23 1.02 .99, 1.05 .27 
Innovativeness (7.71) (7.97) 
Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; CI 
=confidence interval; p ::S 0.05 significant. 
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Table 20 

Practice 4 Adoption: Logistic Regression (Full Model) 

Variable OR 9_5% CL p 

Education .99 .48,2.06 .99 
Enrolled in Education 1.43 .73,2.80 .30. 

Certification 1.24 .59, 2.63 .57 
Professional 1.64 .43, 6.21 .47 
Association 
Income .99 

25,000-75,000 
75,001-100,00 1.05 .48, 2.29 .90 
>100,000 1.05 .51, 2.19 .89 

Work status .99 .46, 2.14 .99 
Role .86 .40, 1.87 .70 
Beacon 1.57 .69, 3.58 .28 
Magnet .93 .48, 1.80 .84 

Roles on Unit 1.17 .48, 2.87 .73 

Policy 2.78 1.56, 4.94 .00 

Facility Type .58 .30, 1.13 .11 
Professional 1.07 .50, 2.31 .86 
Development 
Facility Size .73 

50-200 
201-300 1.56 .64, 3.79 .32 

301-500 1.46 .61, 3.49 .40 

>500 1.62 .62, 4.20 .32 
Other Guidelines .82 .36, 1.89 .64 

Yes 
No 

OR 95%CI p 

Communication 2.02 1.03, 3.94 .04 
Research/Web 
Communication .88 .48,1.60 .67 
Traditional 
Communication 1.08 .62,1.86 .80 
Critical Care 
Years as RN 1.02 .99,1.05 .19 

Collaboration 1.01 .98, 1.04 .61 
Individual .99 .96, 1.03 .68 
Innovativeness 

Note. n=370, imputed data. x2 =chi-square; SD = standard deviation; OR= odds ratio; CI 
=confidence interval; p ~ 0.05 significant. 
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Table 21 

Logistic Regression Predicting Practice 4 Adoption: Final Model 

Variable OR 95%CI p 

Communication 2.11 1.36, 3.28 .01 
Research/Web 
Years as RN 1.02 .99, 1.05 .09 

Policy 2.78 1.60, 4.84 .00 

Facility type 2.11 1.24, 3.60 .01 

Test x2 df p 

Overall Model 52.90 4 .00 

Note. n=370, imputed data. OR= odds ratio; CI =confidence interval; p ~ 0.05 
significant; x2 = chi-square; df = degrees of freedom. 
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Figure 9. Practice 4 Adoption: Odds Ratios and 95% Confidence Intervals 
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Research Question 3 

Subgroup analysis was performed to estimate the association of the dependent 

variable of adoption of the AACN Practice Alert with the dependent variable of adoption 

of each clinical practice recommended by the guideline. Forty eight nurses (23.6%) 

adopted the Practice Alert and all four clinical practices. Table 21 summarizes the 

number of clinical practices adopted by nurses who also adopted the Practice Alert. Fifty 

nurses (24.6%) adopted the Practice Alert and the three independent nursing practices 

(practices one, three, and four). 

A series of chi-square analyses were used to determine if there was a relationship 

between adoption of each of the clinical practices and adoption of the AACN Practice 

Alert (see Table 22). Only clinical practice four, avoiding auscultation to verify feeding 

tube location had a statistically significant relationship with adoption of the Practice Alert 

(X2 
df=1=4.22, p < 0.05). Those who adopted the Practice Alert were more likely to have 

adopted practice 4 (34.1%) than those who did not adopt the Practice Alert (16. 7% ). 

Nurses who adopt the Practice Alert were more than 2.6 times more likely to adopt 

practice four than nurses who did not adopt the Practice Alert. When adoption of other 

practice guidelines was controlled for, Practice Alert adoption did not significantly affect 

adoption of practice four. 
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Table 21 

Clinical Practice Adoption by Nurses who Adopted the Practice Alert 

Variable n Perc~ntage 

Adopted none of the Practices 2 1.0 

Adopted 1 Practice 16 7.9 

Adopted 2 Practices 48 23.6 

Adopted 3 Practices 89 43.8 

Adopted 4 Practices 48 23.6 

Note. n=203 due to subgroup analysis. Percentages do not equal100 due to rounding. 
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Table 22 

Association between Practice Adoption and Practice Alert Adoption 

Variable Practice No Practice. OR Test p 
Alert· Alert · Statistic 

Adoption Adoption 2 
X (dt=l) 

Practice 1 Adoption 2.08 1.73 .19 

Yes 155 (92.8) 31 (86.1) 

No 12 (7.2) 5 (13.9) 

Practice 2 Adoption 1.03 .00 .61 

Yes 158 (94.6) 34 (94.4) 

No 9 (5.4) 2 (5.6) 

Practice 3 Adoption 1.99 2.68 .10 

Yes 140 (83.8) 26 (72.2) 

No 27 (16.2) 10 (27.8) 

Practice 4 Adoption 2.59 4.22 .04 

Yes 57 (34.1) 6 (16.7) 

No 110 (65.9) 30 (83.3) 

Note. n= 203, imputed data. Cell entries are raw values (percentages). Percentages are 

Practice Alert adopters who have adopted clinical practices. OR= odds ratio; x2 =chi-
square; df= degrees of freedom; p ~ 0.05 significant. 



CHAPTER V. DISCUSSION 

Adoption of the AACN Practice Alert, Verification of Feeding Tube Placement 

was higher than anticipated among nurses who were aware of the guideline, yet only 55% 

of respondents reported awareness. Of the nurses who were aware, 82% adopted the 

Practice Alert, but when all respondents were included, only 45% of the sample adopted 

the guideline. Adoption was lower than previously reported for five Practice Alerts (71 %) 

(Schulman & Fowler, 2006). 

Findings were in agreement with Rogers (2003), that knowledge in the form of 

awareness was required prior to adoption. Only participants who were aware of the 

Practice Alert were asked to complete items related to the Verification of Feeding Tube 

Placement guideline, such as perceived guideline characteristics. As expected, 100% of 

nurses who adopted/implemented the four clinical practices were aware of the practices; 

however, not everyone who was aware of the practices implemented them. Three to six 

percent of nurses indicated awareness of practices one, two, and three, but had not 

implemented these practices. Thirty seven percent of nurses indicated awareness of 

practice four, avoiding auscultation methods, but had not adopted this practice. Evidence 

supporting these four clinical practices were published prior to the Verification of 

Feeding Tube Practice Alert (Metheny et al., 1986; Metheny et al., 1989; Metheny et al., 

1990; Metheny et al., 2007). The original Practice Alert was restricted to AACN 
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members, but the revised version was made available to all nurses in April 2010, fifteen 

months before data collection. A study of eight research-based practices reported that 

35% of nurses were aware ofNG tube placement practice and fewer than 10% of nurses 

had implemented the practice (Squires et al., 2007). Although auscultation practice was 

included in the discussion, the NG tube placement method included in the Squires et al. 

(2007) study was not explicitly stated. 

Only 24% of nurses who adopted the Practice Alert had adopted all four clinical 

practices (n= 48). Other studies have measured guideline adoption by the measure of 

adoption of individual practices recommended by the guideline (Elliott et al., 2006; Titler 

& Everett, 2001 ). Since the ASPEN enteral feeding guideline also addressed verification 

of feeding tube practices (Bankhead et al., 2009), our study measured guideline adoption 

and practice adoption separately. This was to avoid making an assumption that nurses had 

adopted the AACN Practice Alert, based only measures of practice adoption. In addition, 

awareness of other practice guidelines was controlled for in the logistic regression 

analyses. There was no difference in awareness or adoption between AACN members 

arid non-members. Demographic data in the study sample was similar to national 

membership demographic data reported by AACN, except that our sample lacked 

racial/ethnic diversity (92% Caucasian) (AACN, 2010c). 

The continuous Practice Alert adoption score of 1.68, calculated from the NPQ 

subscale out of a possible 4 points, was lower than scores reported in the literature, which 

ranged from 1.96 to 2.21 (Brett, 1987; Coyle & Sokop, 1990; Michel & Sneed, 1995). 

Despite this difference, the NPQ score suggests that nurses were in the persuasion phase 
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of Practice Alert adoption, which indicated that they were in the process of forming an 

attitude towards the Practice Alert before making a decision to adopt or reject (Rogers, 

2003). 

Practice adoption for practices one, two, and three, the major practice 

recommendations from the guideline, were high, ranging from 84-94%. Unfortunately, 

partial adoption was practiced by the majority of nurses; only 18-21% of nurses reported 
·-, 
j 

adopting practices two and three all of the time. Practice one, using a variety of methods 

to predict tube location following initial feeding tube insertion, had the highest rate of 

full adoption (78%). Adoption of practice two (94%), recommended or encouraged 

radiographic confirmation was higher than previously reported (35%) (Fulbrook, 

Bongers, & Albarran, 2007). 

Practice four, avoiding auscultation by air bolus for feeding tube verification, had 

the lowest adoption (23%) and the highest percentage of nurses who were unaware of the 

practice ( 40% ). It is possible that practice four adoption may have been lower than the 

other clinical practices since it was the only practice measured by a negatively worded 

item on the survey; however, the high percentage of nurses who were unaware of this 

practice suggests that the adoption measure was reflective of actual practice. Our findings 

are consistent with Fulbrook (2007), who reported that auscultation was performed by 

73% of critical care nurses. 

Of the four practices studied, auscultation was the only independent nursing 

practice that required no specialized equipment or supplies beyond a stethoscope, which 

considered standard nursing equipment. Assessment of feeding tube placement by 

auscultation using air bolus method has been practiced for many years. Of the practices 
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recommended by this Practice Alert, this is the only practice that needs to be retired due 

to lack of supporting evidence and evidence of harm. The other three practices require 

new or modified methods for implementation. 

Of the methods used by nurses to assess initial feeding tube location, methods 

requiring observational skills and little/no equipment, such as observing for signs of 

respiratory distress, visual observation of tube aspirate, and marking/documenting tube 

exit site were performed the most frequently by 90-99% of the nurses. Variability in 

practice implementation occurred; the most frequently reported methods were used all of 

the time by 72-95% of the nurses. Skills requiring specialized equipment, supplies or 

training, such as capnography and pH measure were performed by only 15-24% of the 

nurses; 8-9% reported using them all of the time. It is important to note that accuracy of 

pH measures is limited by timing of formula, food or medications (H2 blockers and 

proton pump inhibitors) that lower gastric acid, which may be a barrier to implementation 

this practice (Conner & Carver, 2005; Metheny et al., 1993; Neumann et al., 1995; 

Turgay & Khorshid, 2010). 

Research Question One 

Significant predictors of Practice Alert adoption were education level, 

observability, and trialability. Education level is a measure of personal innovativeness 

and observability and trialability are measures of perceived guideline characteristics. 

Nurses with BSN or higher nursing education were more than twice as likely to adopt the 

Practice Alert compared to nurses with diploma or ADN nursing education. Formal 

nursing education was related to higher levels of adoption of research utilization in seven 

nursing studies, but was non-significant in ten studies (Squires, Estabrooks, Gustavsson, 
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et al., 2011). BSN programs have an emphasis on research as evidenced by Scholarship 

for Evidence-Based Practice, one of nine essential components of baccalaureate 

education (American Association of Colleges of Nursing, 2008). Some studies concluded· 

that masters or higher level of education had an affect on outcomes compared to BSN or 

lower (Bonner & Sando, 2008; Michel & Sneed, 1995). 

The majority ofhealthcare studies measuring innovation characteristics have 

involved physician samples. Perceived guideline characteristics of the AACN Practice 

Alert were measured by participants who indicated awareness of the Practice Alert. Mean 

scores for guideline characteristics were: relative advantage 5.63, compatibility 5.57, 

complexity 2.31, observability 3.66, and trialability 4.85 out of a possible seven points. 

Observability had no effect in studies involving physicians, but was a significant 

predictor in this study. The reliability coefficient for observability was 0.36 by Cronbach 

Alpha, so caution should be exercised when interpreting these results. A Cronbach alpha 

of 0. 70 is typically the minimum accepted value (Field, 2005). The subscale for 

observability contained only two items, which may contribute to a lower reliability score, 

yet only a weak correlation was found between the two items (r = 0.22). A higher alpha 

of 0.83 had previously been reported with a two item observability subscale (Moore & 

Benbasat, 1991 ). Observability was also significant predictor in an unpublished study of 

guideline adoption by P ACU nurses and CRNAs (Hooper, 2009). In the hospital setting, 

it is possible that critical care nurses work in closer proximity to other critical care nurses, 

which may account for the difference seen between the two disciplines related to 

observability of guidelines. 
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High trialability was also a predictor of guideline adoption, a finding consistent 

with a systematic review of guideline adoption (Grilli & Lomas, 1994). Trialability was 

found to have less discrimination compared to the other innovation characteristics in an 

organizational context, yet Moore and Benbasat ( 1991) attributed this to the innovation 

being supplied by the organization. Moore and Benbasat recommended including 

trialability in studies involving individual behavior. Trialability was included in this study 

since practice guidelines are not typically mandated by organizations. Expert nurse 

reviewers recommended reducing this subscale from two to one item, since the item, 

know where I can go to satisfactorily try out various uses of a PWS, was not applicable to 

guideline use within the context of nursing. 

Relative advantage, complexity, and compatibility were not significant predictors 

of Practice Alert adoption. Low complexity was associated with adoption in previous 

guideline studies (Grilli & Lomas, 1994) and relative advantage had mixed affect on 

adoption (Greenhalgh et al., 2004). Compatibility has not been associated with guideline 

adoption (Greenhalgh et al., 2004; Grilli & Lomas, 1994). 

Research Question Two 

The only independent variable that was a significant predictor of adoption for all 

four clinical practices was perception of a practice policy in the unit or institution. 

Policies were a measure of formalization of organizational innovativeness in the 

persuasion stage of Rogers' Innovation-Decision Process. It is possible that policy was 

not a significant predictor of Practice Alert adoption since the item measuring policy on 

the questionnaire inquired about a generic verification of feeding tube placement policy, 

a practice policy rather than the use of a clinical practice guideline. Perception of a 
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hospital policy was associated with increased research utilization in nursing studies, 

(Coyle & Sokop, 1990; Michel & Sneed, 1995; Squires et al, 2007). 
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Communication behaviors, a form of personal innovativeness, were also 

significant predictors of clinical practice. Communication behavior is a process by which 

communication channels send messages to individuals or groups about an innovation. 

Two of the three types of communication behavior were significant; traditional sources 

and research/web-based information sources were predictors of practice two and practice 

four respectively. Mean scores for communication behaviors were: research/web-based 

2.70, traditional3.08, and critical care 2.42, out of a possible 4 points. These scores were 

slightly higher than those measured in school nurses, which were 2.15, 2.84, and 2.04 

respectively (Adams & Barron, 2009). 

Traditional sources included conferences, continuing education, and 

communication with other critical care nurses. This finding is in agreement with a 

systematic review that reported conferences or inservices were associated with increased 

research utilization (Squires, Estabrooks, Gustavsson et al., 2011). Research/web-based 

sources included research/journal articles, database searches, and websites. Internet use 

was associated with greater use of evidence-based practice (Adams & Barron, 2009). 

Nurses reported using critical care websites, although the mean score of2.42 was lower 

than the other two types of communication behavior. It is not surprising that traditional 

sources were not a significant predictor for practice four since very few studies have 

reported on this practice. 

Membership in a professional association was a significant predictor of practice 

two adoption, although it was not found to be significant in previous studies (Coyle & 
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Sokop, 1990; Kirchhoff, 1982). Rutledge et al. (1996) reported professional association 

membership was a significant predictor of practice adoption, but only in 2 of 8 practices. 

Since professional association was not a significant predictor of the other clinical 

practices, it may be important to point out the difference between practice two and the 

other practices. Practice two, radiographic confirmation to assess initial feeding tube 

placement, is not an independent nursing practice and requires the nurse to follow an 

institutional protocol or advocate for an x-ray following tube insertion. This distinction 

sets it apart from the other three clinical practices. Since 83% of the respondents were 

AACN members, it is possible that nurses became aware of practice two through 

conferences sponsored by AACN or other professional associations, although type of 

conference was not measured. Conferences are considered a source of traditional 

communication, which was a significant predictor of practice two. 

Practice two requires interdisciplinary team work since it is not an independent 

nursing practice. Total collaboration was included in the final model for practice two 

adoption, and although the score of 34.84 was higher than measured in previous studies, 

it was not a significant predictor of this practice (Dechairo-Marino et al., 2001). Practice 

two may not be the best fit for practice adoption as defined by Rogers, but it was 

important to measure this practice since it is one of the major recommendations in the 

AACN Practice Alert. 

Facility type was a significant predictor of practice four adoption. Nurses working 

in academic medical centers were more likely than nurses who worked in general medical 

and surgical hospitals to avoid auscultation. This finding is consistent with results 

reported by Ball (2010a). Since practice four is the only practice that is not based on 
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empirical evidence, it is plausible that academic medical centers have greater access to a 

variety of resources which might increase awareness and therefore lead to adoption of 

practice changes. 

Role of the nurse was a significant predictor of practice one. Staff nurses or 

charge nurses with direct patient care were more likely than nurses in other roles 

(advance practice, educator, manager) to use a variety ofbedside methods to predict 

feeding tube location following initial insertion. Current role has not been a significant 

predictor o~ research utilization in other nursing studies (Squires, Estabrooks, Gustavsson 

et al., 2011 ). The availability of advance practice nurses or nurses in supporting roles on 

the unit such as CNS, CNL, educator, did not have a significant effect on adoption. 

Research Question Three 

Only practice four was associated with Practice Alert adoption. A greater number 

of nurses were unaware of practice four, avoiding auscultation, compared to the other 

three practices. It is possible that the Practice Alert was a key source of information that 

may have increased awareness, and therefore implementation of this practice. When other 

practice guidelines were controlled for, Practice Alert adoption was not significant. This 

finding may suggest that the ASPEN practice guideline on enteral feeding practice was 

another key source of information for nurses who avoided auscultation practice. 

Limitations of the Study 

This study had a low sample size. A power analysis suggested a sample size of 

1,000 nurses for adequate power. Wide confidence intervals for a few of the odds ratios 

also suggested lack of adequate sample size. Data were imputed for a better estimate of 

test statistics with an increased sample size. Data were analyzed using available data, 
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imputed data, and complete data to determine that little to no change in the estimated 

effects were seen with the imputed dataset. The main disadvantage of an underpowered 

study is the risk for a type II error, due to the potential for effect on conclusion validity 

(Shadish et al., 2002). 

Constant exposure to research studies may have contributed to this population of 

critical care nurses being over-surveyed, leading to non-response (Feider et al., 2010). 

Critical Care Newsline publishes one study invitation in each weekly edition. Recurring 

invitations to participate were associated with the majority of studies published in this 

newsletter. Nurses who received this newsletter may have been exposed to one study 

invitation in every publication. In fall 2010, Metheny and Mills surveyed the same 

population about enteral feeding practices. Their study may have contributed to our low 

response rate o_r introduced a history threat by influencing participant responses due to 

recent exposure to feeding tube practices (Shadish et al., 2002). The Metheny study 

focused on intolerance to gastric tube feeding, but there may have been some confusion 

that the studies were the same (Metheny, Mills, & Stewart, 2012). 

Missing data is common with survey methods. The length of this 86 item survey 

may have contributed to the large volumes of missing data which necessitated the 

removal of 88 participants from the sample. A number of respondents completed only a 

few demographic items before exiting the survey, which suggested that survey length was 

not a factor in these cases. Each survey webpage displayed an indicator so that the 

amount of survey completed and the amount remaining were visible to participants at all 

times while they completed the survey. 
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One final factor that may have played a role in the low response rate were 

intermittent server errors at the UGA Survey Research Center during the study period. 

Clicks on the survey link during server downtime would have resulted in an error 

message to the participant. It is unlikely that participants would make a second attempt to 

complete the survey if they had received an error message. It is unknown if server errors 

impacted the number of respondents. 

The original study methodology was modified to publish the invitation to 

participate in the AACN electronic newsletter since AACN does not rent email addresses 

of their members. This change prevented the ability to randomly select participants, 

which weakened external validity of the design and the ability to generalize findings. 

With non-probability sampling, the sample surveyed may not be representa!ive of critical 

care nurses nationally, due to preexisting differences in the sample, a threat to internal 

validity (Polit & Beck, 2008; Shadish et al., 2002). 

Self-report measures may positively influence results, however the low rate of 

adoption for practice four suggests that this did not occur. Another method such as chart 

review or observation of clinical practice may be more objective and if performed in 

combination with self-report would act to validate that method (Donaldson et al., 2004). 

One possible drawback to direct observation is the Hawthorne effect; the presence of the 

researcher may affect behavior of the clinician (Donaldson et al., 2004). Other 

disadvantages of self-report methods include the inability to clarify items, inability to 

probe more fully to understand reasons for research use (or nonuse), lack of awareness of 

sources of knowledge, and recall bias (Waltz, Stricktand, ·& Lenz, 2005 as cited in 

Estabrooks et al, 2011 ). Social desirability bias may be a concern due to self-report 

} 
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methods used in questionnaires, although a meta~analysis showed no statistical difference 

in guideline practice compliance rates measured by self-reported surveys, administrative 

data, and chart audit data (Grilli & Lomas, 1994). 

It is possible that question order effect, or question order bias, may have 

influenced responses to subsequent questions leading to a systematic error threatening 

internal validity (Tripepi, Jager, Dekker, & Zoccali, 2010), yet these effects are difficult 

to predict (Schuman and Presser, 1996). Question order effects are most likely to occur 

when the meaning of one question is influenced by a preceding question, the first 

question is broad, or if the questions involve attitudes towards indicators of social change 

(Schuman & Presser, 1996). Items about the AACN Practice Alert preceded items about 

clinical practices, since placing questions that are salient to participants near the 

beginning of the questionnaire may increase participant engagement (Dillman et al., 

2009). Since the invitation to participate was published in an AACN newsletter, an 

assumption was made that AACN members would be interested in completing the study 

since the guideline was published by their professional organization. 

Strengths of the Study 

An effort was made to minimize the risk for response bias by including 

instructions at the start of the questionnaire asking participants to please select the 

answers that best represent your actual nursing practice. Your answers will not be 

associated with your name or your place of employment. These instructions and 

anonymity of the study may have encouraged participants to provide honest answers 
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AACN published accompanying documents for the Verification of Feeding Tube 

Practice Alert, including a Power Point presentation and audit tool. It may be helpful to 

include a suggestion in these documents for nurses post the Practice Alert on their unit 

and discuss it with their nursing colleagues. These actions may also increase awareness of 

the Practice Alert and the recommended practices. 

Avoiding auscultation was adopted by only 23% of nurses in the sample despite 

the availability of published evidence suggesting risk for patient harm. Institutions may 

need to play a more active role to monitor research utilization within their organizations 

and hold nurses more accountable for their practice (Donaldson et al., 2004). An 

organized approach to accountability at the clinical unit level was successful with 

improving implementation of Joint Commission core measures (Pardini-Kiely, Greenlee, 

Hopkins, Szaflarski, & Tabb, 201 0). 

Implications for Nursing Policy 

Perception of a policy in the unit or organization had the greatest affect on 

adoption of all four of the recommended practices. A section in the Practice Alert titled 

Actions for Nursing Practice, advises units to incorporate written practice documents 

such as policies. Our findings suggest that leaders in hospital settings should ensure that 

policies in the organization are based on current research evidence and made readily 

available to nurses. Key stakeholders, including staff nurses, should be involved in the 

development and dissemination of policies to increase awareness and support for their 

implementation. 

Lack of awareness appears to play a large role in failure to adopt the AACN 

Practice Alert Verification of Feeding Tube Placement and the four recommended 
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clinical practices. Despite the sample being recruited through an AACN newsletter, many 

critical care nurses were unaware of the AACN Practice Alert (n = 167, 45%) and 

unaware of practice four (n = 149, 40%). AACN could review current their 

communication practices and consider new strategies to help increase awareness of the 

Practice Alert and its clinical practices. 

Implications for Future Research 

Many studies have examined barriers to implementing clinical practices, but 

research is needed to understand whether these barriers are also applicable to retiring 

clinical practices. Practices that are based on tradition rather than empirical evidence, 

such as avoidance of auscultation, require more research to gain a better understanding of 

methods required to increase awareness that this is no longer an accepted practice. 

Since a large number of nurses adopted clinical practices only some of the time, it 

would be helpful to obtain a better understanding of partial adoption. Information such as 

frequency of occurrence and barriers contributing to partial vs. full adoption would add to 

the body of knowledge. Despite specificity of pH measures to differentiate between tubes 

of gastric vs. pulmonary placement and relatively low cost in equipment and time, this 

method was used infrequently by nurses in the sample. More information is required to 

understand the barriers to nurses using the pH method. It is unknown whether lack of pH 

measurement supplies on the unit, contraindications related to timing of 

formula/medication administration, general lack of knowledge by nurses, or other barriers 

exist. 

Experts in research utilization assert the need for standardized tools of measure to 

explain and compare results between studies (Estabrooks et al., 2011). A systematic 
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review reported variability in the independent variables studied as predictors of research 

utilization in nursing and the measures used for each of these variables (Squires, 

Estabrooks, Gustavsson et al., 2011 ). Another systematic review located 60 unique 

measures used in self-report methods of research utilization in nursing (Squires, 

Estabrooks, O'Rourke et al., 2011). Research continues by experts in the field to 

standardize terminology, refine operational definitions, and develop measurement 

methods for research utilization in nursing. 

This study did not address the role of change agents within an organization, 

although informal champions have been identified as enablers of guideline use in an ICU 

setting (Sinuff, Cook et al., 2007). The role of change agents at the unit based level 

should be explored to obtain a better understanding of their role in communicating and 

adopting practice change. The influence of organizational influences on research 

utilization by nurses remains poorly understood and more research is needed to 

understand adoption decisions made by individuals within the context of an organization 

(Estabrooks et al., 2007). 

Conclusions 

Fifty five percent of respondents were aware of the Practice Alert Verification of 

Feeding Tube Placement and of those who were aware, 82% adopted the guideline. Only 

45% of the entire sample adopted the Practice Alert. Twenty four percent of nurses who 

adopted the Practice Alert had also adopted/implemented all four clinical practices 

recommended by the guideline. 

Practice adoption for practices one, two, and three, the major practice 

recommendations from the guideline, were high, ranging from 84-94%. Seventy eight 
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percent of nurses indicated that they had adopted practice one, using a variety of methods 

to predict tube location following initial feeding tube insertion, all of the time. 

Unfortunately the majority of nurses indicated that they performed partial adoption of 

practices two and three; only 21% of nurses reported adopting practices two and three all 

of the time. There was a gap between nurses who were aware of the clinical practices and 

those who adopted/implemented these practices. Practices one, two, and three were not 

adopted by 3-6% of nurses who indicated awareness of the practices. Fewer nurses were 

aware of practice four ( 60% ), avoidance of auscultation by air bolus for feeding tube 

verification, which also had the lowest adoption of the four clinical practices (23%). 

Thirty seven percent of nurses who indicated awareness of practice four had not adopted 

this practice. 

Only one measure of personal innovativeness, nursing education level, and the 

guideline characteristics of observability and trial ability were significant predictors of the 

AACN Practice Alert Ve_rification of Feeding Tube Placement. Variables of personal 

innovativeness and organizational innovativeness were significant predictors of 

adoption/implementation of the four clinical practices recommended by the Practice 

Alert. Measures of personal innovativeness included nursing role, membership in a 

professional association, and communication behaviors (traditional and research/web

based). Measures of organizational innovativeness predicting practice adoption included 

perception of a policy and facility type. It is important to note that perception of a policy 

governing clinical practice was the only variable that was significant for all four 
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practices. Only practice four, avoidance of auscultation, was associated with Practice 

Alert adoption, although when other practice guidelines were controlled for, Practice 

Alert adoption was not significant. 
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Generalization of findings to the critical care nurse population should be 

exercised cautiously due to the lack of random selection of participants. It is also possible 

that nurses who read AACN Critical Care Newsline are not representative of all adult, 

critical care nurses. Since the majority of the sample were AACN members, they may 

have had a higher level of awareness and adoption of the Practice Alert compared to the 

national critical care nurse population, many of whom are not AACN members. 

This is the first known study to examine a specific AACN Practice Alert and the 

factors influencing adoption of this Practice Alert and the four practice recommendations 

in the guideline. It is also the first known study to explore methods used by critical care 

nurses to verify feeding tube placement. This study has added to the body of knowledge 

on AACN Practice Alert adoption and verification of feeding tube placement by critical 

care nurses. A better understanding of these high-risk nursing practices will provide 

valuable information for nursing leaders and educators. Furthermore, findings from this 

study may assist AACN with future guideline development. 

More research is necessary to understand factors influencing nurses' decisions to 

adopt guidelines and their recommended practices in the clinical setting. Factors 

influencing adoption decisions are multifaceted, especially when adoption takes place 

within the context of an organization. More research is necessary to obtain a better 

understanding of these factors to attain the ultimate goal of increasing translation of 

evidence into clinical practice. 
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Appendix A 

AACN Verification of Feeding Tube Placement Practice Alert 

~AACN PRACTICE ALERT 
VERIFICATION OF FEEDING TUBE PLACEMENT 

(blindly inserted) 
Expected Practice: 

121 Use a variety of bedside methods to predict tube location during the insertion procedure: 
o Observe for signs of respiratory distress. 
o Use capnography if available. 
o Measure pH of aspirate from tube if pH-strips are available. 
o Observe visual characteristics of aspirate from the tube. 
o Recognize that auscultatory (air bolus) and water bubbling methods are unreliable. [Level B] 

121 Obtain radiographic confirmation of correct placement of any blindly inserted tube prior to its initial 
use for feedings or medication administration. 

o The radiograph should visualize the entire course of the feeding tube in the gastrointestinal tract and 
should be read by a radiologist to avoid errors in interpretation. Mark and document the tube's exit site 
from the nose or mouth immediately after radiographic confirmation of correct tube placement [Level 
A] 

121 Check tube location at 4-hour intervals after feedings are started: 
o Observe for a change in length of the external portion of the feeding tube (as determined by movement 

of the marked portion of the tube). 
o Review routine chest and abdominal x-ray reports to look for notations about tube location. 
o Observe changes in volume of aspirate from feeding tube. 
o If pH strips are available, measure pH of feeding tube aspirates if feedings are interrupted for more 

than a few hours. 
o Observe the appearance of feeding tube aspirates if feedings are interrupted for more than a few 

hours. 
·::. Obtain an x-ray to confirm tube position if there is doubt about the tube's location. [Level B] 

Scope and Impact of the Problem: 
Although often considered an innocuous procedure, blind placement of a feeding tube can cause serious and even 
fatal complications_1

:
2 3 While styleted small-bore tubes are most often associated with complications, large-bore 

unstyleted tubes are not without risk_ 1
:4-6 In a review of over 2,000 feeding tube insertions, investigations found that 

nasogastric feeding tubes were malpositioned in 1.3 to 3.2 percent1·8 of all insertions; further, 28 percent of the 
malpositions resulted in pneumonia or pneumothorax.7 Although rare, feeding tubes may be malpositioned in the 
brain, especially in patients with a traumatic defect_4

:
11

-
13 Risk for aspiration is greatly increased when a feeding tube's 

ports end in the esophagus. 1:
9 

Supporting Evidence: 
Bedside Methods to Determine Placement During Blind Tube Insertion 
Signs of Respiratory Distress 

Symptoms such as coughing and dyspnea may occur when feeding tubes are inadvertently positioned in the 
airway, especially in patients with an impaired level of consciousness_ 1+16 The occurrence of these signs 
should cause removal of the tube and a new insertion attempt 17 

Capnography 
A carbon dioxide detector is helpful but is not sufficient(~ sensitive and specific to preclude the need for a 
confirmatory x-ray before initial use of a feeding tube.22

: 
31n addition a concurrently used C02 sensor failed to 

detect 2 of the 4 malpositioned tubes. 23 Also, a carbon dioxide sensor cannot determine where a feeding 
tube's tip ends in the gastrointestinal tract (esophagus, stomach, or small bowel}.1 

pH and Appearance of an Aspirate 

1 of4 

Fasting gastric pH is usually 5 or less, even in gatients receiving gastric-acid inhibitors_ 24
:
17

:
25 Respiratory 

secretions typically have a pH greater than 6. k:
26 However, because gastric fluid occasionally has a high pH, 
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the pH method is not sufficiently reliable to rule out the need for an x-ray to distinguish between gastric and 
respiratory tube placement.26 

• Small bowel secretions typically have higher pH values (=:::6) than gastric juice; thus, observing for pH changes 
is useful in determining when a feeding tube has advanced from the stomach into the small bowel. 24

;
25

;
27 

Using this method, it is often possible to limit the needed number of confirmatory x-rays to one. 
• The pH method has no benefit in detecting placement of a feeding tube in the esophapus. Fluid withdrawn 

from the esophagus can be swallowed alkaline saliva or refluxed acidic gastric juice? 
• In summary, while the pH method is helpful, it is not sufficiently accurate to eliminate the need for a 

confirmatory x-ray prior to first-time use of a feeding tube. 
• Aspirate appearance is not sufficient to eliminate the need for a confirmatory radiograph prior to first-time use 

of a feeding tube; there is confusion in differentiating between gastric and respiratory secretions. 15
;
37

;
6
;'
16

;
3
0-

36 

Listening over Epigastrium for Air Insufflated Through Tube. 
• The auscultatory method is not reliable in distinguishing between respiratory and gastric placement or between 

gastric and small bowel placement. 
• There are numerous anecdotal reports of blindly-inserted tube entering the respiratory tract undetected by the 

auscultate~ method, causing clinicians to assume that the tubes were correctly positioned in the 
stomach. 6;

1 
;
16

;
36

;
3843 In a number of these cases, feedings or medications were administered and led to poor 

patient outcomes. 6;16;35;36;40;4244 

Radiographic Confirmation 
• A properly obtained and interpreted radiograph is recommended to confirm correctf,lacement of any blindly 

inserted tube before its initial use for feedings or medication administration.1
;
9
;
30

;
45

;
4 47 Because radiographs 

may be misinterpreted,42;
44

;
48 it is best to have a radiologist read the film to approve use of the tube for 

feedings.1 

• Marking and documenting the tube's exit site at the time of radiographic confirmation of correct placement will 
be helpful in subsequent monitoring of the tube's location during its use for feedings.49 

Checking Tube Location at Regular Intervals After Feedings are started 
Feeding tube dislocation during feedings is a frequent problem.49!6i Most often, it occurs when the tube is partially 
pulled out during movement or by an agitated patient. 

Observing for Change in External Tube Length. 
• Observing for a change in length of the external portion of the feeding tube ~as determined by movement of the 

marked portion of the tube} may be helpful in detecting tube dislocation. 49
-
5 

Reviewing Routine Chest and Abdominal X-ray Reports. 
• Reviewing routine chest and abdominal x-ray reports to determine if the radiologist has referred to feeding tube 

location can be quite helpful.49 

Observing For Changes in Volume of Feeding Tube Aspirates. 
• Observing the volume of fluid withdrawn from a tube at 4-hour intervals during continuous feedings or prior to 

each intermittent feeding may be helpful.49 A sharp increase in residual volume may indicate displacement of a 
small-bowel tube into the stomach. 

• Consistent inability to withdraw more than a few drops of fluid from the feeding tube may signal upward 
displacement into the esophagus.28 

• It is often difficult to withdraw fluid from small-bore feeding tubes. 52 To avoid this problem, a proven method53 

calls for injecting 20-30 ml boluses of air into the tube with a large syringe (30 ml to 60 ml) and then slowly 
applying negative pressure to the plunger to withdraw fluid; it may be necessary to repeat the procedure 
several times. 

Testing pH of Feeding and Observe the Appearance of Tube Aspirate if Feedings are Off for Several Hours. 
• While feedings should never be interrupted solely for the purpose of pH testing, or observing the appearance 

of feeding tube aspirates they are sometimes interrupted in preparation for tests or procedures. If the latter 
occurs, pH testing may be useful in distinguishing between gastric and small bowel tube positions.26

;
54 The pH 

method is of minimal benefit during continuous feedings because enteral formula buffers the pH of gastric 
secretions.26 Observing the appearance of feeding aspirates may be useful in distinguishing between gastric 
and small bowel positions?7 As indicated above, fastin9 gastric juice is usually grassy-green or clear and 
colorless, while small bowel juice is often bile-stained. 3 

Listening Over Epigastrium for Air Insufflated Through the Tube. 
• The auscultatory method cannot distinguish between esophageal, gastric, or small bowel tube placement. 

Obtain an x-ray to determine tube location if in doubt. 
• When multiple bedside methods suggest that tube displacement has occurred, it is prudent to consider 

obtaining an x-ray to determine tube location. 
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AACN Evidence Leveling System 

Level A Meta-analysis of quantitative studies or metasynthesis of qualitative studies with results that consistently support a 
specific action, intervention or treatment. 

LevelS 
LeveiC 

Well-designed, controlled studies with results that consistently support a specific action, intervention or treatment. 
Qualitative studies, descriptive or correlational studies, integrative review, systematic reviews, or randomized 
controlled trials with inconsistent results. 

LeveiD 
LeveiE 

Peer-reviewed professional organizational standards with clinical studies to support recommendations. 
Multiple case reports, theory-based evidence from expert opinions, or peer-reviewed professional organizational 
standards without clinical studies to support recommendations. 

Level M Manufacturer's recommendations only. 

Actions for Nursing Practice: 
• Use a variety of bedside techniques to assess tube placement during the insertion procedure; use results to 

determine when it is time to obtain radiographic confirmation of tube location. The number of needed confirmatory x
rays can likely be reduced to one. 

• Obtain an x-ray that visualizes the entire course of a newly inserted tube to ensure that it is in the desired position 
(either the stomach or small bowel) before its initial use. Work with an interdisciplinary team to establish a protocol 
whereby a radiologist will read the film and give written permission for first-time use of the tube for feedings or 
medication administration. 

• Ensure that your critical care unit has written practice documents such as a policy, procedure or standard of care that 
include when the initial x-ray should be obtained, a method of marking the feeding tube, where to document the exit 
site, and the frequency of the documentation. 

• If documen.tation of tube placement is not currently a part of the routine interpretation of chest and/or abdominal x
rays, form a collaborative team including a radiologist, pulmonologist, staff nurse, and risk manager to develop 
strategies for implementing this practice. 

• Monitor tube position at 4-hour intervals using a variety of bedside techniques; consider the need for an x-ray if 
multiple bedside techniques raise doubt about a tube's location. 

Need More Information or Help? 
Go to www.aacn.org and select Practice Resource Network. 

References: 

1. Metheny NA, Meert KL, Clouse RE. Complications related to 
feeding tube placement Curr Opin Gastroenterol. 2007;23:178-
82. 

2. Aguilar-Nascimento JE, Kudsk KA. Use of small-bore feeding 
tubes: successes and failures. Curr Opin Clin Nutr Metab Care. 
2007;1 0:291-6_ 

12_ Genu PR, de Oliveira DM, Vasconcellos RJ, Nogueira RV, 
Vasconcelos BC_ Inadvertent intracranial placement of a 
nasogastric tube in a patient with severe craniofacial trauma: a 
case report. J Oral Maxillofac Surg. 2004;62:1435-8. 

13_ Ferreras J, Junquera LM, Garcia-Consuegra L Intracranial 
placement of a nasogastric tube after severe craniofacial 
trauma. Oral Surg Oral Med Oral Pathol Oral Radial Endod. 
2000;90:564-6_ 

183 

3_ Pillai J_R, Vegas A, Brister s_ Thoracic complications of 
nasogastric tube: review of safe practice_ Interact Cardiovasc 
Thorac Surg. 2005;4:429-32_ 

4_ Metheny NA. Inadvertent intracranial nasogastric tube 
placement Am J Nurs_ 2002;102:25-7_ 

14_ Rassias A, Ball P, Corwin HL A prospective study of 
tracheopulmonary complications associated with the placement 
of narrow-bore enteral feeding tubes_ Crit Care_ 1998;2_ 

5_ Harris CR, Filandrinos D_ Accidental administration of activated 
charcoal into the lung: aspiration by proxy. Ann Emerg Med_ 
1993;22:1470-3. 

6_ ei-Gamel A, Watson DC. Transbronchial intubation of the right 
pleural space: a rare complication of nasogastric intubation 
with a polyvinylchloride tube-a case study_ Heart Lung. 
1993;22:224-5. 

7. Sorokin R, Gottlieb JE. Enhancing patient safety during 
feeding-tube insertion: a review of more than 2000 insertions. 
JPEN J Parenter Enteral Nutr_ 2006;30:440-5. 

8_ Aguilar-Nascimento JE, Kudsk KA- Clinical costs of feeding 
tube placement. JPEN J Parenter Enteral Nutr. 2007;31 :269-
73. 

9. Baskin WN_ Acute complications associated with bedside 
placement of feeding tubes_ Nutr Clin Pract 2006;21 :40-55_ 

10. Marderstein EL, Simmons RL, Ochoa JR Patient safety: effect 
of institutional protocols on adverse events related to feeding 
tube placement in the critically ill. JAm Call Surg. 2004;199:39-
47. 

11. Rahimi-Movaghar V, Boroojeny SB, Moghtaderi A, Keshmirian 
B. Intracranial placement of a nasogastric tube. A lesson to be 
re-leamt? Acta Neurochirurgica 2005;147:573-4. 

15_ Metheny N, Dettenmeier P, Hampton K, Wiersema L, Williams 
p_ Detection of inadvertent respiratory placement of small-bore 
feeding tubes: a report of 10 cases_ Heart Lung_ 1990;19:631-
8. 

16. Schorlemmer GR, Battaglini JW_ An unusual complication of 
nasa-enteral feeding with small-diameter feeding tubes. Ann 
Surg. 1984;199:104-6. 

17_ Metheny NA, Titler MG_ Assessing placement of feeding tubes_ 
Am J Nurs 2001;101:36-45_ 

18_ Bums SM, Carpenter R, Truwit JD _ Report on the development 
of a procedure to prevent placement of feeding tubes into the 
lungs using end-tidal C02 measurements. Crit Care Med_ 
2001 ;29:936-9_ 

19. Bums SM, Carpenter R, Blevins C, et al. Detection of 
inadvertent airway intubation during gastric tube insertion: 
capnography versus a colorimetric carbon dioxide detector_ Am 
J Crit Care_ 2006 Mar; 15:188-95. 

20. Howes DW, Shelley ES, Pickett W. Colorimetric carbon dioxide 
detector to determine accidental tracheal feeding tube 
placement Can J Anaesth. 2005;52:428-32_ 

21. Ellett ML, Woodruff KA, Stewart DL. The use of carbon dioxide 
monitoring to determine orogastric tube placement in 

3 of4 
AMERICAN ASSOCIATION of CRITICAL-CARE NURSES 

Revised 1212009 
N.Metheny 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 184 

premature infants: a pilot study. Gastroenterol Nurs. 
2007;30:414-7. 

22. Kindopp AS, Drover JW, Heyland DK. Capnography confirms 
correct feeding tube placement in intensive care unit patients. 
Can J Anaesth. 2001;48:705-10. 

23. Munera-Seeley V, Ochoa JB, Brown N, et al. Use of a 
colorimetric carbon dioxide sensor for nasoenteric feeding tube 
placement in critical care patients compared with clinical 
methods and radiography. Nutr Clin Pract. 2008;23:318-21. 

24. Phang JS, Marsh WA, Barlows TG, Ill, Schwartz HI. 
Determining feeding tube location by gastric and intestinal pH 
values. Nutr Clin Pracl 2004 Dec; 19:640-4. 

25. Griffith DP, McNally AT, Battey CH, et al. Intravenous 
erythromycin facilitates bedside placement of postpyloric 
feeding tubes in critically ill adults: a double-blind, randomized, 
placebO-controlled study. Crit Care Med. 2003;31:39-44. 

26. Metheny NA, Reed L, Wiersema L, McSweeney M, Wehrle MA, 
Clark J. Effectiveness of pH measurements in predicting 
feeding tube placement An update. Nurs Res. 1993;42:324-31. 

27. Gharpure V, Meert KL, Samaik AP, Metheny NA. Indicators of 
postpyloric feeding tube placement in children. Crit Care Med. 
2000;28:2962-6. 

28. Metheny NA, Clouse RE, Clark JM, Reed L, Wehrle MA, 
Wiersema L. Techniques & procedures. pH testing of feeding
tube aspirates to determine placement. Nutr Clin Pract. 
1994;9:185-90. 

29. Kaufman JP, Hughes WB, Kerstein MD. Pneumothorax after 
nasoenteral feeding tube placement. Am Surg. 2001;67:772-3. 

30. Kawati R, Rubertsson S. Mal positioning of fine bore feeding 
tube: a serious complication. Acta Anaesthesiol Scand. 
2005;49:58-61. 

31. Balogh GJ, Adler SJ, VanderWoude J, et al. Pneumothorax as 
a complication of feeding tube placement. AJR Am J 
Roentgenol. 1983; 141:1275-7. 

32. Nakao MA, Killam D, Wilson R. Pneumothorax secondary to 
inadvertent nasotracheal placement of a nasoenteric tube past 
a cuffed endotracheal tube. Crit Care Med. 1983;11:210-1. 

33. Theodore AC, Frank JA, Ende J, Snider GL, Beer DJ. Errant 
placement of nasoenteric tubes. A hazard in obtunded patients. 
Chest. 1984;86:931-3. 

34. Hand RW, Kempster M, Levy JH, Rogel PR, Spim P. 
Inadvertent transbronchial insertion of narrow-bore feeding 
tubes into the pleural space. JAMA. 1984;251:2396-7. 

35. Upman TO, Kessler T, Arabian A. Nasopulmonary intubation 
with feeding tubes: case reports and review of the literature. 
JPEN J Parenter Enteral Nutr. 1985;9:618-20. 

36. Torrington KG, Bowman MA. Fatal hydrothorax and empyema 
complicating a malpositioned nasogastric tube. Chest 
1981;79:240-2. 

37. Metheny N, Reed L, Berglund B, Wehrle MA. Visual 
characteristics of aspirates from feeding tubes as a method for 
predicting tube location. Nurs Res. 1994 Sep-Oct; 43:282-7. 

38. Metheny N, McSweeney M, Wehrle MA, Wiersema L. 
Effectiveness of the auscultatory method in predicting feeding 
tube location.[see comment]. Nurs Res. 1990;39:262-7. 

39. Ng C, Wan S, Lee TW, Yim A. Transbronchial intrapleural 
intubation with a feeding tube under unusual circumstances. N 
Z Med J. 2002;115:166-7. 

40. Metheny NA, Wehrle MA, Wiersema L, Clark J. Testing feeding 
tube placement: Auscultation vs. pH method. Am J Nurs. 
1998;98:37-42. 

41. Kolbitsch C, Pomaroli A, Lorenz I, Gassner M, LugerTJ. 
Pneumothorax following nasogastric feeding tube insertion in a 
tracheostomized patient after bilateral lung transplantation. 
Intensive Care Med. 1997;23:440-2. 

42. Hendry PJ, Akyurekli Y, Mcintyre R, Quarrington A, Keon WJ. 
Bronchopfeuraf complications of nasogastric feeding tubes. Crit 
Care Med. 1986;14:892-4. 

43. Miller KS, Tomlinson JR, Sahn SA. Pleuropulmonary 
complications of enteral tube feedings. Two reports, review of 
the literature, and recommendations. Chesl1985;88:230-3. 

44. Lo JO, Wu V, Reh D, Nadig S, Wax MK. Diagnosis and 
management of a misplaced nasogastric tube into the 
pulmonary pleura. Arch Otolaryngol Head Neck Surg. 
2008;134:547 -50. 

45. Swain FR, Martinez F, Gripp M, Razdan R, Gagliardi J. 
Traumatic complications from placement of thoracic catheters 
and tubes. Emerg Radial. 2005;12:11-8. 

46. Gavi S, Hensley J, Cervo F, Nicastri Z, Relds S. Management 
of feeding tube complications in the long-term care resident. 
Ann Long Term Care. 2008 Apr; 16:28-32. 

47. Seguin P, Le B, V, Aguillon D, et al. [Testing nasogastric tube 
placement evaluation of three different methods in intensive 
care unit). Ann Fr Anesth Reanim. 2005;24:594-9. French. 

48. Scheiner JD, Nato RB, McCarten KM. Importance of radiology 
cferkships in teaching medical students fife-threatening 
abnormalities on conventional chest radiographs. Acad Radial. 
2002;9:217 -20. 

49. Metheny NA, Schnelker R, McGinnis J et al. Indicators of 
tubesite during feedings. J Neurosc Nurs.2005;37:320-5. 

50. Metheny NA, Spies M, Eisenberg P. Frequency of nasoenteraf 
tube displacement and associated risk factors. Res Nurs 
Health. 1986;9:241-7. 

51. Ellett MLC, Maahs J, Forsee S. Prevalence offeeding tube 
placement errors & associated risk factors in children. MCN Am 
J Matern Child Nurs. 1998 Sep-Oct; 23:234-9. 

52. Conner TM, Carver D. The role of gastric pH testing with small
bore feeding tubes: in the intensive care unit. Dimens Crit Care 
Nurs. 2005 Sep-Oct; 24:210-4. 

53. Metheny N, Reed L, Worseck M, Clark J. How to aspirate fluid 
from small-bore feeding tubes. Am J Nurs 1993;93:86-8. 

54. Metheny NA, Williams P, Wiersema L, Wehrle MA, Eisenberg 
P, McSweeney M. Effectiveness of pH measurements in 
predicting feeding tube placement. Nurs Res. 1989;38:280-5. 

55. Keams PJ, Chin D, Mueller L, Wallace K, Jensen WA, Kirsch 
CM. The incidence of ventilator-associated pneumonia and 
success in nutrient delivery with gastric versus small intestinal 
feeding: A randomized clinical trial. Crit Care Med. 
2000;28:1742-6. 

56. Neumann DA, DeLegge MH. Gastric versus small-bowel tube 
feeding in the intensive care unit a prospective comparison of 
efficacy. Crit Care Med. 2002;30:1436-8. 

Additional reading 

1. JPEN J Parenter Enteral Nutr OnlineFirst, published on January 
27, 2009 as doi: 10.1177/01486071 08330314 ASPEN Enteral Nutrition 
Practice Recommendations 
2. Martindale, RG. MD, PhD; McClave, SA MD; et at; American 
College of Critical Care Medicine; the A.S.P .E.N. Board of Directors 
Guidelines for the provision and assessment of nutrition support 
therapy in the adult critically ill patient: Society of Critical Care 
Medicine and American Society for Parenteral and Enteral Nutrition. 
Crit Care Med. 2009: 35; 1-30 

4of4 
AMERICAN ASSOCIATION of CRITICAL-CARE NURSES 

Revised ·t2J2009 
N.Metheny 



. .rr·'.r 

• ,~ I ? . 

. ADfbPTION OF TUBE FEEDING PRACTICE ALERT 185 

Appendix B 

Table Al.Questionnaire 

Thank you for your decision to participate in this survey. Please select the answers that best represent your actual nursing practice. Your answers 
will not be associated with your name or your place of employment. 
Directions. Please select one answer for each question. 

1. Do you work in an adult critical care unit in the United States? YES 

NO If no, skip to thank you message 1 

2. Did you participate in a pilot version of this study? YES If yes, skip to thank you message 
1 

NO 

3. Do you provide direct care to patients who receive enteral feeding or YES 
medications via a blindly inserted* nasogastric (NG) or feeding tube? 
*Blindly inserted includes feeding tube insertion without the aid of a device, 
such as fluoroscopy, endoscopy, or sonography. 

NO If no, skip to thank you message 1 

I 

4. How frequently do you care for patients with any type of nasally or orally MORE THAN 
inserted feeding tube of gastric or small bowel placement (Does not include ONCE PER WEEK 
percutaneous feeding tubes). 

LESS THAN ONCE 
PER WEEK 

NEVER 

Thank you message 1: 
Thank you for participating, but unfortunately, you do not meet the inclusion criteria for this study. I appreciate your willingness to assist in my research project. 
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../ Sincerely, 
Annett~ Bourgault PhD( c), MSc, RN, CNCC(C),CNL abourgault@georgiahealth.edu 

Demographics 
Directions: Please answer the following questions/statements to the best of your knowledge. 

1 Age 

2 Gender: 
Female 
Male 

3 Race/ethnicity (select ALL that apply) 
Caucasian 
Asian 
African American 
Hispanic 
Pacific Islander 
Other (please specify) 

4 How many years have you worked as a registered nurse? 

5 How many years have you worked in critical care? 

6 I work in critical care: 
Full time 
Part time 

7 Your primary area of employment (select ONLY one): 
Intensive care unit 
Intermediate care unit 
Step-down unit 
Progressive care unit 
Other (please sR_ecify) 

8 Your primary position in critical care: 
Staff nurse/charge nurse 
Critical care educator 
Clinical nurse specialist 
Nurse practitioner 
Nurse manager 
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Other (please specify) 
9 I Highest level of nursing education: 

Diploma 
Associate degree 
Bachelor's degree 
Master's degree 
Doctorate 

1 0 I Currently enrolled in a nursing degree program: 
Yes 
No 

11 I Specialty nursing certification: (Select ALL that apply) 
CCRN 
PCCN 
CMC/CSC 
CCNS 
ACNP 
CNRN 
Other (please specify) ___ _ 
Not applicable 

12 I Are you a member of a professional nursing organization? (Select ALL that apply) 
AACN 
Sigma Theta Tau 
State nurses association 
Other specialty nursing organization (please specify) ____ _ 
Not applicable 

13 I Does your ~nit employ one or more of the following? (Select ALL that apply) 
Critical care educator 
Clinical nurse leader 
Clinical nurse specialist 
Nurse practitioner 
Other advanced practice role (please specify) ______ _ 
Not~icable 

14 I Has your unit received the AACN Beacon Award of Excellence? 
Yes 
No 
In "Qrogress 

187 

15 I Does your facility have Magnet-designated nursing services through the American Nurses Credentialing Center (ANCC) Mag!J.et® Program? 
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Yes 
No 
In progress 

16 I Your facility type: 
General medical and surgical hospital 
Academic medical center 

17 I Your facility size: 
50-100 beds 
101-200 beds 
201-300 beds 
301-500 beds 
2: 501 beds 

18 I State of primary employment in critical care ( dr~ down menu of States) 

188 

19 I Does your facility have a professional development and advancement program (e.g., clinical ladder, shared governance model) for bedside 
nurses? (Select ALL that apply) 
Clinical ladder system 
Shared governance model 
Other (please specify) ___ _ 
No 

20 I Is financial support offered to RNs for continuing education or certification? (Select ALL that apply) 
Yes. Paid registration to attend local/regional/national meetings 
Yes. Paid time off to attend local/regional/national meetings 
Yes. Reimbursement for certification 
No. My facility offers continuing education programs onsite 
No reimbursement offered for continuing education or certification5117 /2011 

21 I My annual family income is: 
Less than $25,000 
$25,001-$50,000 
$50,001-$75,000 
$75,001-$100,000 
Greater than $100,000 
Choose not to answer 
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Adoption of AACN Verification of Feeding Tube Placement Practice Alert. Nursing Practice Questionnaire (NPQ). Brett (1986). 

Directions: Please select one answer for each question about the "AACN Practice Alert: Verification of Feeding Tube Placement". 

1. Have you read any literature (such as journal articles, books, procedure manuals, or other written sources) discussing the NO 0 
"AACN Practice Alert: Verification ofFeeding Tube Placement"? 

YES 1 

2. Have you heard about the "AACN Practice Alert: Verification of Feeding Tube Placement" at inservices or other NO 0 
professional conferences? 

YES 1 

3. Do other nurses on your unit use the "AACN Practice Alert: Verification of Feeding Tube Placement"? NO 0 

YES 1 

NOT SURE 2 

4. Do you have any other sources of information about the "AACN Practice Alert: Verification of Feeding Tube NO 0 
Placement"? ~ 

If"NO" or "not sure" to 
all four of questions 1-4, 
go to NURSING 
PRACTICE#! 

If"YES", please specify what sources YES 1 
AACN website 
Other (please specify) 
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5. 

6. 

7. 

8. 

I 
; 

Do you believe all nurses should use the "AACN Practice Alert: Verification of Feeding Tube Placement"? 

Do you use the "AACN Practice Alert: Verification of Feeding Tube Placement" when caring for a patient receiving 
enteral feeding? 

When was the last time you used the "AACN Practice Alert: Verification of Feeding Tube Placement"? 

Do any policies concerning verification of feeding tube placement exist in your unit or institution? 

If yes to any one of 
questions 1-4, answer 
questions 5-8 
NO 0 
YES 1 

NOT SURE 2 

I 

NO, NEVER 0 
I 

If no, skip to 
question 8 
YES, ALWAYS 2 
YES, 1 
SOMETIMES 
WITHIN THE 1 
PAST 2 DAYS 
WITHIN THE 2 
PAST WEEK 
WITHIN THE 3 . 
PAST 3 WEEKS 
OVER3 WEEKS 4 
AGO 
NO 0 
YES 1 

NOT SURE 2 



__/ 

f 
ADOPTION OF TUBE FEEDING PRACTICE ALERT 191 

Verification of Feeding Tube Placement: Nursing Practice #1. Nursing Practice Questionnaire (NPQ). Brett (1986) 

Directions: Please select one answer for each question in reference to Practice #1: "Use a variety of bedside methods to predict tube 
location during the feeding tube insertion procedure" (such as pH, capnography, visual inspection of aspirate, signs of respiratory distress, 
mark tube at exit site). 

1. Do you use more than one bedside method to assess tube location when verifying placement of blindly inserted tubes NO (not aware of 0 
for the purpose of feeding/medication administration? practice) 

NO (aware of 0 
practice) 
YES, ALWAYS 2 

YES, SOMETIMES 1 
2. Do any policies concerning nursing practice #1 (see above) exist in your unit or institution? NO 0 

YES 1 

NOT SURE 2 

3. (If yes to question 1) Please indicate how consistently you use any of the bedside 
NO, never YES, sometimes YES, always 

method(s) below to assess initial feeding tube placement. 

Observe for signs of respiratory distress 0 1 2 

Capnography 0 1 2 

pH measure of aspirate from the tube 0 1 2 

Visual observation of aspirate from the tube 0 1 2 

Mark and document the tube's exit site from the nose or mouth immediately after 0 1 2 
radiographic confirmation of correct tube placement 
Other (please specify) 0 1 2 

---- ------ ------- - -- - --- --- ----- - - --- --- -

I 

I 

I 

I 

I 

I 
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Verification of Feeding Tube Placement: Nursing Practice #2. Nursing Practice Questionnaire (NPQ). Brett (1986) 

Directions: Please select one answer for each question in reference to Practice #2: "Radiographic confirmation of correct placement of 
any blindly inserted tube should be performed prior to its initial use for feeding or medication administration". 

1. Do you recommend/encourage radiographic confirmation when verifying placement of blindly inserted tubes for the NO (not aware of 0 
p_urpose of feeding/medication administration? practice) 

NO (aware of 0 
_practice) 
YES, ALWAYS 2 
YES, SOMETIMES 1 

2. Do any policies concerning practice #2 (see above) exist in your unit or institution? NO 0 
YES 1 
NOT SURE 2 

---

-- ---- -- - - ------------------ ---- ------ ----------- -- ----- - --------------
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Verification of Feeding Tube Placement: Nursing Practice #3. Nursing Practice Questionnaire (NPQ). Brett (1986) 

Directions: Please select one answer for each question in reference to Practice #3: "Check feeding tube location at 4-hour intervals after 
feedings are started". 

1. Do you check the feeding tube location at 4-hour intervals after feedings are started? NO (not aware of 0 
practice) 
NO (aware of 0 
practice) 
YES, ALWAYS 2 
YES, 1 
SOMETIMES 

2. Do any policies concerning nursing practice #3 (see above) exist in your unit or institution? NO 0 
YES 1 
NOT SURE 2 

3. (If yes to question 1) Please indicate how consistently you use any of the bedside 
NO, never YES, sometimes YES, always method(s) below to assess feeding tube placement. 

Observe change in length of externally marked portion of feeding tube 0 1 2 

Observe appearance of feeding tube aspirate (if feeding interrupted for more than 0 1 2 
a few hours) 
Observe for changes in volume of feeding tube aspirate (gastric residual volume) 0 1 2 

Measure pH of feeding tube aspirate (if feeding interrupted for more than a few 0 1 2 
hours) 
Review routine chest or abdominal x-ray reports for notations about feeding tube 0 1 2 
location 
Obtain an x-ray to confirm feeding tube placement 0 1 2 

Other (please specify) 0 1 2 
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Verification of Feeding Tube Placement: Nursing Practice #4. Nursing Practice Questionnaire (NPQ). Brett (1986). 

Directions: Please select one answer for each question in reference to Practice #4: "Auscultatory (air bolus) is an unreliable method to 
predict feeding tube location". 

1. Do you purposefully AVOID using the air bolus method to verify placement of blindly inserted tubes for the purpose of NO (not aware of 0 
feeding/medication administration? practice) 

NO (aware of 0 
practice) 
YES, ALWAYS 2 
YES, 1 
SOMETIMES 

2. Do any policies concerning nursing practice #4 (see above) exist in your unit or institution? NO 0 
YES 1 
NOT SURE 2 

3. Do you have any other sources of information about verification of feeding tube placement practices? NO 0 

If"YES", please specify what sources (select ALL that apply) __ YES 1 
AACN Practice Alert: Verification of Feeding Tube Placement 
ASPEN: Enteral Nutrition Practice Recommendations ---
Other (please specify) 
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Communication Behavior. Adams & Barron (201 0). 

Directions: Please select the answer that best reflects your level of agreement/disagreement with each statement. 

All of the time Most of the time A little of the time Never 

1. I use research articles for information to make practice decisions 4 3 2 1 

2. I use journal articles for information to guide my practice. 4 3 2 1 

3. I use database searches for information to make practice decisions. 4 3 2 1 

4. I use Internet sources (Web sites) for information to make practice decisions. 4 3 2 1 

5. I use information I learn from conferences 4 3 2 1 

6. I use information learned in continuing education classes to make practice decisions. 4 3 2 1 

7. I talk with other critical care nurses (that I know personally) to get information. 4 3 2 1 

8. I use critical care Web sites for information to make practice decisions. 4 3 2 1 

9. I use information from a critical care nurse listserv or chat room to make practice 4 3 2 1 
decisions. 

10. I go to the AACN Web site to look for information about critical care nursing 4 3 2 1 

practice. 
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Perceived Guideline Characteristics. Moore & Benbasat (1991). 

Directions: Please select the answer that best reflects your level of agreement/disagreement with each statement. Answer each statement 
in reference to the "AACN Practice Alert: Verification of Feeding Tube Placement" as the "Practice Guideline". 

Extremely Extremely 
Disagree Agree 

1. Using this Practice Guideline enables me to 1 2 3 4 5 6 7 
provide care more efficiently. 

2. Using this Practice Guideline improves the quality 1 2 3 4 5 6 7 
of patient care 

3. Using this Practice Guideline makes it easier to 1 2 3 4 5 6 7 
provide patient care. 

4. Using this Practice Guideline enhances the 1 2 3 4 5 6 7 
effectiveness of patient care. 

5. Using this Practice Guideline gives me greater 1 2 3 4 5 6 7 
control over my patient care. 

6. Using this Practice Guideline is compatible with 1 2 3 4 5 6 7 
all aspects of my patient care. 

7. I think that using this Practice Guideline fits well 1 2 3 4 5 6 7 
with the way I like to provide patient care. 

8. Using this Practice Guideline fits into my work 1 2 3 4 5 6 7 
style. 

I 

I 
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9. This Practice Guideline is clear and 1 2 3 4 5 6 7 
understandable*. 

10. Overall, I believe that it is easy to use this Practice 1 2 3 4 5 6 7 
Guideline to provide patient care*. 

11. Overall, I believe that this Practice Guideline is 1 2 3 4 5 6 7 
easy to use*. 

12. Learning to use this Practice Guideline is easy for 1 2 3 4 5 6 7 
me*. 

13. In my organization, one sees this Practice 1 2 3 4 5 6 7 
Guideline in many locations. 

14. This Practice Guideline is not very visible in my 1 2 3 4 5 6 7 
organization*. 

15. I have had a great deal of opportunity to try this 1 2 3 4 5 6 7 
Practice Guideline for patient care applications. 

*Items with reversed sconng 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 198 

Personal Innovativeness Scale. Hurt, Joseph, & Cook (1977). 

Directions: Please select the answer that best reflects your level of agreement/disagreement with each statement. 

Strongly Disagree Moderately Undecided Moderately Agree Strongly 
Disagree Disagree Agree Agree 

1. I am generally cautious about accepting new 1 2 3 4 5 6 7 
ideas* 

2. I rarely trust new ideas until I can see 1 ·2 3 4 5 6 7 
whether the vast majority of people around 
me accept them* 

3. I am aware that I am usually one of the last 1 2 3 4 5 6 7 
people in my group to accept something 
new* 

4. I am reluctant about adopting new ways of 1 2 3 4 5 6 7 
doing things until I see them working for 
people around me* 

5. I find it stimulating to be original in my 1 2 3 4 5 6 7 
thinking and behavior 

6. I tend to feel that the old way of living and 1 2 3 4 5 6 7 
doing things is the best way* 

7. I am challenged by ambiguities and unsolved 1 2 3 4 5 6 7 
problems 

8. I must see other people using new 1 2 3 4 5 6 7 
innovations before I will consider them* 

-- - -- - -
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9. I am challenged by unanswered questions 1 2 3 4 5 6 7 

10. I often find myself skeptical of new ideas* 1 2 3 4 5 6 7 

*Items with reversed sconng 
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Collaboration. Dechairo-Marino (1992). 

Directions: These questions are related to the decision making in your unit. Please indicate the number that best represents your 
judgment about the process of decision making as it relates to verification of feeding tube placement. 

Strongly Strongly Agree 
Disagree 

1. Nurses and physicians plan together to 1 2 .3 4 5 6 7 
make decisions about care for patients. 

2. Open communication between physicians 1 2 3 4 5 6 7 
and nurses takes place as decisions are 
made for patients. ,. 

3. Decision-making responsibilities for 1 2 3 4 5 6 7 
patient care are shared between nurses 
and physicians. 

4. Physicians and nurses cooperate in 1 2 3 4 5 6 7 
making decisions regarding patient care. 

5. In making decisions about patient care, 1 2 3 4 5 6 7 
both nursing and medical concerns are 
considered. 

,' 

6. Decision-making for patients is 1 2 3 4 5 6 7 
coordinated between physicians and 
nurses 

--- --
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No Collaboration Complete 
Collaboration 

7. How much collaboration between nurses 1 2 3 4 5 6 7 
and physicians occurs in making 
decisions for patient care? 

Thank you message 2: 

Thank you for taking the time to participate in this study. Please enter your email address below if you would like to be entered in a draw for one 
of two, $200.00 AACN gift certificates. Your email address will be entered in a separate database and will not be linked to your survey answers. 
You will be contacted by email if you are one of the winners. 

Sincerely, 

Annette Bourgault PhD( c), MSc, RN, CNCC(C), CNL abourgault@georgiahealth.edu 
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Appendix C 

Table A2. Summary of Modifications to Original Subscale Measures in Questionnaire 

Sub scale. Modification· -1~.atio-iu1h~ 

Nursing Practice Nursing practice changed to Practice alert is the innovation of 
Questionnaire (NPQ) AACN Practice Alert: interest. 

Verification of Feeding Tube 
Placement 

AACN website added as option Practice Alert is housed on 
for sources AACN website. 
Added unit to policies exist It's possible that policies may be 

unit based rather than 
institutional. 

NPQ Practice # 1 Only items on use and policy Other items are applicable to 
included more general question about 

adoJ2tion of Practice Alert. 
Please indicate how consistently Multiple methods may be used 
you use any of the bedside for ongoing feeding tube 
method(s) below to assess initial verification. 
feeding tube placement 

NPQ Practice #2 Use changed to Radiographic confirmation is not 
recommend/encourage a primary nursing .12ractice. 
Only items on use and policy Other items are applicable to 
included more general question about 

adoption of Practice Alert. 
NPQ Practice #3 Only items on use and policy Other items are applicable to 

included more general question about 
adoption of Practice Alert. 

Please indicate how consistently Multiple methods may be used 
you use any of the bedside for ongoing feeding tube 
method(s) below to assess initial verification. 
feeding tube J2lacement 

NPQ Practice #4 Replaced use with purposefully Auscultation of air pop is not 
AVOID using evidence-based practice. Used 

negative terminology to maintain 
consistency with scoring. 

Only items on use, policy, and Practice #4 is a single practice 
sources included item, compared to practices #1 

and 3 that recommend multiple 
methods. 

AACN Practice Alert and Clinical practices for verification 
ASPEN guideline added as of feeding tube placement are 
OJ2tions for sources available in both guidelines. 

Communication Critical care nurses substituted Critical care nurses are the study 
Behavior for school nurses participants. 

Critical care web sites substituted Critical care nurses are the study 
for school nurse web sites J2afticipants. 
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Subscale 

Perceived Guideline 
Characteristics 

Personal 
Innovativeness Scale 

Collaboration 

l\1odificarlon 

AACN website substituted for 
NASN website, critical care 
practice substituted for school 
nurse practice 
This practice guideline 
substituted for PWS 

Patient care substituted for 
work/job/tasks 
Use substituted for operate 

In many locations substituted for 
on many desks 
Try this practice guideline 
substituted for try various PWS 

Item not used. I know where I can 
go to satisfactorily try out various 
uses of a PWS. 
No changes made 

Item not used. In general, how 
satisfied are you with the way the 
decisions are made about patient 
care, that is with the decision 
making 
process 

Rationale 

Critical care nurses are the study 
participants. AACN is the 
national critical care organization. 

Practice Alert (practice guideline) 
is the innovation of interest, 
rather than personal workstations 
(PWS). 
Practice guidelines are intended 
to assist with patient care. 
Practice guidelines are used, 
rather than operated. 
Desks may not be available in 
critical care units. 
This item measures trialability. 
Interested in trialability of 
Feeding Tube Practice Alert only. 
Intended to measure trialability. 
Recommended by expert 
reviewers 

This item was intended to 
measure satisfaction, which was 
not being measured in the current 
study. 

203 
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Appendix D 

Table A3. Summary of Survey Measures 

Rogers' Concept- Indicators Measures Reliability · Items fage 
Model Coefficient 

Knowledge Awareness- Awareness of NPQ Brett .95 Cronbach 8 80 
Knowledge Verification of (1986). Alpha 

Feeding Tube Questions 
Placement P A 1-4 
(Aim 1) Literature, 

Conferences, 
Used by other 
nurses, 
Other sources of 
information 

Principles- Awareness of Clinical practices 2 80-81 
Knowledge Recommended used to assess 

Practices in P A tube placement 
(Aim 2) 

Characteristics of Socioeconomic Education level 5 81 
Decision-Making Characteristics Enrolled in 
Unit (Personal nursing program 
Innovativeness) Specialty 

certification 
Professional 
association 
Income level 

Personality Innovativeness .80 Cronbach 10 82-83 
Characteristics scale Alpha 

Hurt, Joseph, & 
Cook (1977) 

Communication Research/web- .82 Cronbach 10 83-84 
Behavior based Alpha 

Traditional 
Critical Care 
Adams & Barron 
2010) 

Demographics Years as RN 3 90-91 
(included in Employment 
model) status 

Role 

Persuasion Perceived Guideline Relative Innovation .71-.90 15 84-87 
Characteristics Advantage characteristics Cronbach 

Moore & Alpha 
Compatibility Benbasat (1991). 

Overall not 
Complexity available 

Observability 

Trialability 
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Rogers' Model Concept Indicators Measures Reliability Items Page 
Coefficient 

Organizational Centralization Beacon status 2 87 
Innovativeness Magnet status 

Complexity Nursing roles on 87 
unit 

Formalization Policies Brett 4 87-88 
(1986). 

1 88 
Interconnected- Nurse-Physician .94 Cronbach 7 88-90 
ness Collaboration Alpha 

Dechairo-Marino 
2001. 

Demographics Facility type 2 90-91 
(included in Prof. 
model) development 

program 

Implementation Adoption Adoption (total NPQ Brett 4 77-80 
and partial) of (1986). 
Verification of Question 1 
Feeding tube Question 6, 
Placement P A and adapted 
Clinical practices 
x4 

Demographics Personal Age 6 89-90 
(not included in Sex 
model) Race/ 

ethnicity 
Years worked 
critical care 
Unit 
State of 
employment 

Organizational Financial support 90-91 

Control Variables Organizational Hospital size 91 
size 

Other practice Aspen/other 91-92 
guidelines 



ADOPTION OF TUBE FEEDING PRACTICE ALERT 206 

Appendix E 

Invitations to Participate Published in AACN Critical Care News line 

September 15, 2011 

CALL TO ACTION New survey about the implications of AACN Practice Alerts 

Annette Bourgault, Georgia Health Sciences University (GHSU), invites nurses to 
participate in the online survey "Adoption of AACN Verification of Feeding Tube 
Placement Practice Alert by Critical Care Nurses." Findings from the survey, conducted 
as part of Bourgault's dissertation, will help in understanding factors that influence 
critical care nurses' decisions to adopt clinical guidelines and practices for verification of 
feeding tube placement. This confidential survey takes about 20 minutes to complete. 
Direct questions to Bourgault at abourgault@georgiahealth.edu or (706) 721-8669 or 
GHSU Office of Human Research Protection at (706) 721-1483. Participants may enter 
their email address in a drawing, to be held this fall, for one of two $200 AACN gift 
certificates. 

September 22,2011 

CALL TO ACTION Participate in survey about implications of AACN Practice Alerts 

Annette Bourgault, Georgia Health Sciences University (GHSU), invites nurses to 
participate in an online survey, "Adoption of AACN Verification of Feeding Tube 
Placement Practice Alert by Critical Care Nurses." Findings from the survey, conducted 
as part of Bourgault's dissertation, will help in understanding factors that influence 
critical care nurses' decisions to adopt clinical guidelines and practices for verification of 
feeding tube placement. This confidential survey takes 20 minutes to complete. Direct 
questions to Bourgault at abourgault@georgiahealth.edu or (706) 721-8669 or GHSU 
Office of Human Research Protection at (706) 721-1483. Participants may enter their 
email address in a drawing to be held this fall for one of two $200 AACN gift certificates. 
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September 29,2011 

CALL TO ACTION Participate in survey about implications of AACN Practice Alerts 

To inform her dissertation, Annette Bourgault, an AACN member from Georgia Health 
Sciences University, seeks additional nurses to take a survey titled "Adoption of AACN 
Practice Alert: Verification of Feeding Tube Placement by Critical Care Nurses." Your 
participation will lead to greater understanding of factors that influence critical care 
nurses' decisions to adopt clinical guidelines and practices related to verification of 
feeding tube placement. Direct questions to Annette Bourgault, (706) 721-8669 or the 
GHSU Office of Human Research Protection at (706) 721-1483. After completing the 
survey, you may enter your email address in a drawing to be held in fall 2011, for one of 
two $200 AACN gift certificates. Estimated odds of winning: 1 :2,000. Begin the survey. 
This confidential survey takes 20 minutes to complete. 

October 6, 2011 

CALL TO ACTION Participate in survey about implications of AACN practice alert 

To inform her dissertation, Annette Bourgault, an AACN member from Georgia Health 
Sciences· University (GHSU), seeks additional nurses to take a survey titled "Adoption of 
AACN Practice Alert: Verification of Feeding Tube Placement by Critical Care Nurses." 
Your participation will lead to greater understanding of factors that influence critical care 
nurses' decisions to adopt clinical guidelines and practices related to verification of 
feeding tube placement. Direct questions to Annette Bourgault, (706) 721-8669 or the 
GHSU Office of Human Research Protection at (706) 721-1483. After completing the 
survey, you may enter your email address in a drawing to be held in fall 2011, for one of 
two $200 AACN gift certificates. Estimated odds of winning: 1:2,000. This confidential 
survey takes 20 minutes to complete. 
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Richmond County, Georgia Raffle Certificate 

RAFFLE 
CERTIFICATE 

. . . . 

AUGUSTA 
THIS CERTIFICATE EXPIRES 

December 31st, 2011 
MAILING ADDRESS INFORMATION 
GEORGIA HEALTH SCIENCES UNIVERSITY- BOURGAULT RESEARCH 
1005 WOODHILLTR 
AUGUSTA, .GA 30909 
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BU.SINESS LICENSE# LC.B20.t1'0000649. .. . ,~. · ... :~ 
:.:.:;;~~~-~a.A~.~T1)~~~:,~·:_;:·- ·:i... ,:' :;~;:~~i; ., ·: ~~. ,:~~-~~:::-.'-_,- __ :j·;- :~:~:·::.:~-~-~- ~:~~iz~-.-~- ;~: ;;:'.';:::~1~:? ~:~:: .. ~:~ ::_: ~ ~ J 

CERTIFICATE ISSUED IN THE NA~E OF: BOURGAULT RESEARCH RAFFLE 
r!~;J·(if.'~:J 

r.-;/ 
CLASSIFICAT.ION(S):- /~,;~'1 · ... ·.:·~-- __ ~·~·- _. _ 

B?SttiESs .::~~}~~:·~~·[fAi~c'"kd~!:.c;~}\'£~:\;i~~;~~J 
BUSINESS' I,.OCATION: 1120-FIFTEENTH:SJ:< .~U,Gq~TA~-GA~090 1Y-~ 

. . . . '. ., . (~t-.. · '-ls-.;~0.~~;(( j_:~:,::. !it:~'-:~~-; ~~·: '{<~ . 
CERTIFICATE: ADDRESS lNFORMATION:. , . 

. : ANNErrE,BOURGAULT . .·· ' .h/··· .. 
· '. <NO:STREETADDRESS> ly·v· 
· Au9u~ta~:~A.' · · · · · · 

' ' -~ ·:.' . ' 

THE LICENSE AND INSPECTION DEPARTMENT SHALL HAVE THE RIGHT TO SUSPEND ANY 
CERTIFICATE IF THE BUSINESS VIOLATES ANY LAW OR ORDINANCE OF THE UNITED STATES, 
THE STATE OF GEORGIA, OR RICHMOND COUNTY. 
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Georgia Health Sciences University Institutional Review Board Approval 

~Georgia Health t!!!!!f Sciences University Human Assurance Committee (HAC) 

Institutional Re>~iew Board (IRB) 
1120 lSthSt,0-2103 

Augusta, Georgia 30912-7621 
P; 706-72H478/706-72t-1482/706-nl-8397 

HAC@georgiahealth.edu 
\'NiW.georgklhealth.edu 

FWA Number: FWA00002533 • IRB Registration Number: IRR 00000150 

Annette Bourgault, RN, MSc, CNCC(C) 
Nursing EC 5505 

July OB, 2.011 

RE: A®ption of AACN Verification of Feeding Tube Placement Practice Alert by Critical Care Nurses 

HAC File Number: 11-05-249 

Approval Date: 07/07/2011 Expiration Date: 07/06/2012 

Dear Dr. Bourgault: 

The Human Assurance Committee (HAC) chairperson or designee reviewed and approved the referenced study 
and enclosed docurnent{s) by the expedited procedure in accordance with the Department of Health and Human 
Services (DHHS) policy and the Institutional Assurance on file with the OHHS under the following criteria: 

7. Research on individual or group characteristics or behavior (including, but not limited to, 
research on perception, cognition, motivation, identity, language, communication, cultural 
beliefs or practices, and social behavior) or research employing survey, interview, oral 
history, focus group, program evaluation, human factors evaluation. or quality assurance 
methodologies. 

The Human Asst~rance Committee (HAC) reviewed and approved the referenced study and waiver of 
written informed consent in accordance with the Department of Health and Human Services OHHS) 
policy, the Institutional Assurance on file with the DHHS and the Health Insurance Portability and 
Accountability Act (HIPPA) policy because: 

1) The research presents no mere than minimal risk of harm to subjects and involves no procedures for which 
written consent is normally required outside of the research context. 

2) The consent process is appropriate. 

3) Ar'l information sheet disclosing the required and appropriate additional elements of consent disclosure will be 
provided to the subjects. 

4) The rasearch is not subject to FDA regulations. 

5) The privacy risks to individuals whose protected health information is to be used or disclosed are 
reasonable in relation to lhe anticipated benefits, if any, to the individuals, and the importance of 
the knowledge may reasonably be expected to result from the research. 

6) There is an adequate plan to protect the identifiers from improper use and disclosure. 

7) There is an adequate plan to destroy identifiers at the earliest opportunity consistent with the 
conduct of the research unless there is a health or research justification for retaining the 
identifiers, or such retention is required by law. 

8) There are adequate written assurances that the protected health information will not be reused or 
disclosed to any other entity or person except as required by law, for authorized oversight of the 
research project, or for other research for which the use of disclosure of the protected information 
will be permiHed. 

kl,lllloal;ll'" ArtlcniVx.iiiOrocftorl:y Fd."Q11orul~~llliro 
HfliiWUIII!!!M!.'dil:iJJCiliiC!I'CU!(iL'Uf!}liJ 
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Annette Bourgault, RN, MSc, CNCC(C) 
Nursing EC 5505 

July 08, 2011 

The Committee calls your attention to the following obligations as Principal Investigator of this study. Under the 
terms of our approved Institutional Assurance to the Department of Health and Human Services, you must 
provide the HAC with a progress report at the termination of the study, or prior to the expiration of this approval, 
whichever comes first. If the study will continue beyond the initial approval term, review by the Human 
Assurance Committee is required, with a progress report constituting an important part of the review. The 
Committee will send an HAC Form 107 [Clinical Study Status Report] for completion. Failure to return the HAC 
Form 107, Clinical Study Status Report, by its due date will result in an automatic termination of this study. 
Reinstatement will only be granted following resubmtssion of the study to the HAC. 

If patients are research subjects, as Principal Investigator, you must insure that all medical records contain 
appropriate indication of study participation, as specified in the Medical College of Georgia's Hospital and Clinics 
Policy and Procedures Guide1ines (1.6.0. 3/17195). 

The HAC has determined that the interval of continuing review as noted by the approval and approval expiration 
dates above is appropriate to the degree of risk for this protocol. 

If Veterans Affairs (VA) patients or facilities will be involved in this study, a letter of approval from the VA 
Research & Development Committee must also be obtained prior to involvement of VA patients or facilities. 

Sincerely, 

?11/~ 
Richard W. Sattin, MD, FACP . · 
Chairman, Human AsstJrance Committee 
CJ-2103 
C: HAC file, chron 
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AppendixH 

TableA4. 
Practice Alert Adoption; Variable Relationships and Logistic Regression (Full Model) 
Available Case Analysis 

Adoption· 
No. 

Variable Adoption Wald-x2 -OR 95%CI p . n(%) 
n(%) 

Education .03 .82 .10, 7.11 .86 
Diploma or 34 (75.6) 11 (24.4) 
ADN 
BSN or higher 131 (84.5) 24 (15.5) 

Enrolled in 1.88 .22 .03, 1.92 .17 
Education 

Yes 41 (87.2) 6 (12.8) 
No 121 (81.8) 27 (18.2) 

Certification .93 2.92 .33, 25.85 .34 
Yes 119 (85.0) 21 (15.0) 
No 30 (75.0) 10 (25.0) 

Professional .02 .79 .02, 26.18 .90 
Association 

Yes 152 (82.6) 32 (17.4) 
No 10 (76.9) 3 (23.1) 

Income 1.32 .52 
25,000-75,000 43 (84.3) 8 (15.7) 
75,001-100,00 38 (79.2) 10 (20.8) .68 .06, 7.65 .75 
>100,000 85 (82.5) 18 (17.5) .32 .04, 2.56 .28 

Work status .03 .77 .03, 17.74 .87 
Full time 135 (81.8) 30 (18.2) 

Part time 28 (82.4) 6 (17.6) 
Role 3.04 .08 .00, 1.38 .08 

Staff/Charge 115 (78.2) 32 (21.8) 
Other 49 (92.5) 4 (7.5) 

Beacon .40 .45 .04, 5.21 .53 

Yes 18 (72.0) 7 (28.0) 

No 145 (83.8) 28 (16.2) 
Magnet 2.84 8.78 .70, .09 

109.77 
Yes 57(89.1) 7 (10.9) 

No 108 (79.4) 28 (20.6) 

Roles on Unit .01 .87 .08, 9.52 .91 

Yes 128 (82.6) 27 (17.4) 

No 25 (75.8) 8 (24.2) 

Policy .68 .30 .02, 5.21 .41 

Yes 147 (84.0) 28 (16.0) 

No 19 (70.4) 8 (29.6) 
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Adoption 
No 

Variable , Adoption Wald· 2 OR 95%Cf :P ri (%) .x 
n.{%2 

Facility Type 
3.81 18.40 .99, .05 

342.03 
Academic 71 (85.5) 12 (14.5) 

Non-academic 95 (79.8) 24 (20.2) 
Professional 1.20 .27 .03, 2.79 .27 
Development 

Yes 134 (82.7) 28 (17.3) 

No 31 (79.5) 8 (20.5) 

Facility Size 5.48 .14 

50-200 39 (79.6) 10 (20.4) 

201-300 38 (82.6) 8 (17.4) 1.62 .13, 20.73 .71 

301-500 
40(85.1) 11 (14.9) 19.31 .38, .14 

985.14 
>500 49 (81.7) 11 (18.3) .12 .01, 2.64 .18 

Adoption 
No 

Mean 
Adoption 

Wald X,
2 OR 95%CI p 

Mean 
(SD) 

(SD) 
Communication 2.93 (.63) 2.70 (.47) 1.13 3.67 .34, 40.17 .29 
Web 
Communication 3.17 (.61) 3.05 (.57) .03 1.16 .23, 5.70 .86 
Traditional 
Communication 2.68 (.61) 2.42 (.64) 1.04 .39 .06, 2.41 .31 
Critical Care 
Years as RN 19.50 15.44 .70 .96 .86, 1.06 .40 

(11.37) (11.09) 

Collaboration 
34.13 35.11 1.67 .94 .85, 1.04 .20 

(10.04) (10.31) 
Characteristics 5.70 5.19 4.62 .10 .01, .81 .03 

Relative (1.32) (1.08) 
Advantage 
Compatibility 5.68 5.15 3.61 14.94 .92, .06 

(1.30) (1.28) 243.13 
Complexity 2.27 2.73 

.29 1.62 .28, 9.40 .59 (1.33) (1.27) 
Observability 3.70 2.62 

1.22 1.41 .77, 2.61 .27 (1.61) (1.23) 
Trialability 5.14 3.57 

2.62 1.55 .91, 2.64 .11 (1.74) (2.06) 
Individual 55.67 54.17 .05 1.01 .90, 1.14 .83 
Innovati veness (7.30) (8.25) 
Note. n=llO, available data. x2 =chi-square; SD =standard deviation; OR= odds ratio; 

CI =confidence interval; p:::; 0.05 significant. 
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Appendix I 

TableA5. 
Practice 1 Adoption: Variable Relationships and Logistic Regression (Full Model) 
Available Case Analysis 

Adoptionn 
No 

Variable - Adoption .walci£ bR .95% CI p - (%) . 
n(%) 

Education 2.52 3.18 .76, 13.25 .11 
Diploma or 86 (87.8) 12 (12.2) 
ADN 
BSN or higher 242 (90.3) 26 (9.7) 

Enrolled in .01 .94 .22, 3.98 .93 
Education 

Yes 74 (92.5) 6 (7.5) 

No 247 (88.5) 32 (11.5) 

Certification .08 1.22 .31, 4.79 .77 

Yes 202 (90.2) 22 (9.8) 

No 81 (88.0) 11 (12.0) 

Professional .05 1.31 .13, 13.10 .82 
Association 

Yes 290 (89.2) 35 (10.8) 

No 30 (90.9) 3 (9.1) 

Income .28 .87 
25,000-75,000 116 (92.1) 10 (7.9) 
75,001-100,00 80 (88.9) 10(11.1) .92 .20, 4.30 .92 
>100,000 134 (88.2) 18 (11.8) .68 .15, 3.07 .62 

Work status .02 .88 .14, 5.51 .89 
Full time 271 (89.1) 33 (10.9) 

Part time 55 (91.7) 5 (8.3) 

Role 2.18 4.28 .62, 29.52 .14 
Staff/Charge 269 (90.3) 29 (9.7) 

Other 59 (86.8) 9 (13.2) 
Beacon .00 5.67 .00, N/A .99 

Yes 46 (92.0) 4 (8.0) 

No 279 (89.4) 33 (10.6) 

Magnet 7.04 .13 .03, .59 .01 

Yes 99 (87.6) 14 (12.4) 

No 229 (90.5) 24 (9.5) 

Roles on Unit 1.57 .31 .05, 1.93 .21 

Yes 251 (88.7) 32 (11.3) 

No 60 (92.3) 5 (7.7) 

Policy 17.56 20.86 5.04, 86.36 .00 

Yes 257 (94.5) 15 (5.5) 

No 74 (76.3) 23 (23.7) 
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Adoption 
No 

Variable· Adoption · Waldx2 OR . 95% CI p 
. n(%) 

n (%) ~ 

Facility Type 2.87 .27 .06, 1.22 .09 

Academic 130 (88.4) 17 (11.6) 

Non-academic 200 (90.5) 21 (9.5) 
Professional 2.35 2.88 .74, 11.16 .13 
Development 

Yes 265 (91.1) 26 (8.9) 

No 63 (84.0) 12 (16.0) 

Facility Size 3.31 .35 

50-200 87 (88.8) 11 (11.2) 

201-300 66 (89.2) 8 (10.8) .93 .17, 5.18 .93 

301-500 86 (88.7) 11 (11.3) 1.32 .26, 6.61 .73 

>500 92 (92.0) 8 (8.0) 7.43 .65, 85.73 .11 
Other Guidelines 1.67 .33 .07, 1.78 .20 

Yes· 40 (83.3) 8 (16.7) 
No 291 (90.7) 30 (9.3) 

Adoption 
No 

Mean 
Adoption 

Wald x2 OR 95%CI p Mean 
(SD) 

SD) 
Communication 2.72 (.64) 2.51 (.62) 1.92 2.63 .67, 10.29 .17 
Web 
Communication 3.09 (.57) 2.91 (.67) .80 1.66 .55, 5.07 .37 
Traditional 
Communication 2.38 (.69) 2.28 (.70) .11 .81 .23, 2.82 .74 
Critical Care 
Years as RN 15.66 16.65 1.21 .97 .92, 1.03 .27 

(11.36) (13.18) 

Collaboration 
34.66 33.39 .24 1.01 .96, 1.07 .62 
(9.81) (8.68) 

Individual 54.32 53.24 .61 1.03 .96, 1.11 .43 
Innovativeness (7.90) (7.78) 
Note. n=227, available data. x2 _=chi-square; SD =standard deviation; OR= odds ratio; 
CI =confidence interval; p:::; 0.05 significant. 
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AppendixJ 

TableA6. 
Practice 2 Adoption: Variable Relationships and Logistic Regression (Full Model) 
Available Case Analysis 

A~option 
No 

Variable· . Adoption -w~ldx2 · OR · 95% CI p 
n(%) . n (o/o). 

Education .53 .47 .06, 3.65 .47 
Diploma or 92 (93.9) 6 (6.1) 
ADN 
BSN or higher 251 (93.3) 18 (6.7) 

Enrolled in 2.20 11.95 .45, 316.33 .14 
Education 

Yes 78 (96.3) 3 (3.7) 
No 258 (92.5) 21 (7.5) 

Certification .02 .88 .13, 6.01 .90 
Yes 215 (95.6) 10 (4.4) 
No 85 (92.4) 7 (7.6) 

Professional .84 3.21 .26, 39.06 .36 
Association 

Yes 307 (94.2) 19 (5.8) 
No 28 (84.8) 5 (15.2) 

Income .55 .76 
25,000-75,000 117 (92.9) 9 (7.1) 
75,001-100,00 84 (93.3) 6 (6.7) 2.05 .23, 18.08 .52 
>100,000 144 (94.1) 9 (5.9) .97 .12, 8.01 .98 

Work status .74 2.54 .30, 21.24 .39 
Full time 286 (93.8) 19 (6.2) 
Part time 55 (91.7) 5 (8.3) 

Role .21 1.87 .13, 26.54 .65 
Staff/Charge 278 (93.0) 21 (7.0) 
Other ---65 (95.6) 3 (4.4) 

Beacon .27 2.57 .07, 91.56 .61 

Yes 48 (96.0) 2 (4.0) 

No 291 (93.3) 21 (6.7) 
Magnet 1.09 3.15 .37, 27.15 .30 

Yes 106 (93.8) 7 (6.2) 

No 237 (93.3) 17 (6.7) 

Roles on Unit .01 .91 .12, 6.69 .93 
Yes 267 (94.3) 16 (5.7) 

No 59 (90.8) 6 (9.2) 

Policy 
12.81 83.88 7.42, .00 

948.91 
Yes 271 (99.3) 2 (0.7) 

No 74 (77.1) 22 (22.9) 
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Adoption 
No· 

Variable Adoption Waldx2 . OR 9?%CI 'P -n·(%) 
. n (o/o) 

Facility Type 2.30 4.76 .93, 35.82 .13 
Academic 141 (95.9) 6 (4.1) 

Non-academic 
204 (91.9) 19 (8.1) 

Professional 1.20 .20 .02, 1.85 .16 
Development 

Yes 275(94.2) 17 (5.8) 

No 68 (90.7) 7 (9.3) 

Facility Size 2.86 .41 

50-200 90 (91.8) 8 (8.2) 

201-300 71 (95.9) 3 (4.1) .16 .01, 1.89 .15 

301-500 93 (94.9) 5 (5.1) .15 .02, 1.57 .11 

>500 92 (92.0) 8 (8.0) .18 .01, 4.19 .28 
Other Guidelines .25 2.07 .12, 35.42 .62 

Yes 128 (94.0) 8 (6.0) 
No 218 (93.2) 16 (6.8) 

Adoption 
No 

Mean 
Adoption 

Waldl OR 95%CI p 
Mean 

(SD) 
(SD) 

Communication 2.71 (.64) 2.59 (.63) .20 1.14 .19, 6.70 .89 
Web 
Communication 3.10 (.58) 2.79 (.72) 2.38 3.79 .70, 20.59 .12 
Traditional 
Communication 2.38 (.70) 2.32 (.72) .26 .66 .14, 3.24 .61 
Critical Care 
Years as RN 15.55 18.87 .16 .98 .91, 1.06 .69 

(11.39) (13.25) 

Collaboration 
34.42 36.54 2.06 .93 .85, 1.03 .15 
(9.67) (10.12) 

Individual 54.26 53.43 .24 1.03 .92, 1.16 .62 
Innovativeness (7.76) (9.50) 
Note. n=226, available data. x2 =chi-square; SD =standard deviation; OR= odds ratio; 
CI =confidence interval; p:::; 0.05 significant. 
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AppendixK 

TableA7. 
Practice 3 Adoption: Variable Relationships and Logistic Regression (Full Model) 
Available Case Analysis 

Adoption 
No 

Variable Adoption_ Waldx2
. OR 95%CI p n(%) .. 

n(%) 
Education .19 1.30 .40, 4.21 .66 

Diploma or 81 (84.4) is (15.6) 
BSN or higher 220 (82.7) 46 (17.3) 

Enrolled in .13 .80 .24, 2.69 .72 
Education 

Yes 68 (85.0) 12 (15.0) 
No 228 (82.9) 47 (17.1) 

Certification .83 1.71 .54, 5.45 .36 
Yes 187 (84.6) 34 (15.4) 
No 70 (76.9) 21 (23.1) 

Professional .28 1.59 .28, 9.11 .60 
Association 

Yes 269 (83.8) 52 (16.2) 
No 25 (75.8) 8 (24.2) 

Income 1.14 .57 
25,000-75,000 103 (83.1) 21 (16.9) 
75,001-100,00 79 (88.8) 10 (11.2) 1.98 .45, 8.78 .37 
>100,000 121 (80.1) 30 (19.9) .98 .28, 3.41 .98 

Work status .61 .54 .12, 2.52 .43 
Full time 251 (83.1) 51 (16.9) 
Part time 48 (82.8) 10 (17.2) 

Role . 25 1.45 .34, 6.31 .62 . 

Staff/Charge 245 (82.8) 51 (17.2) 
Other 56 (84.8) 10 (15.2) 

Beacon 4.35 6.32 1.12, 35.73 .04 

Yes 42 (84.0) 8 (16.0) 

No 254 (82.7) 53 (17.3) 
Magnet .05 1.13 .38, 3.33 .82 

Yes 94 (84.7) 17 (15.3) 

No 208 (82.9) 43 (17.1) 

Roles on Unit 4.12 .21 .05, .95 .04 

Yes 227 (81.4) 52 (18.6) 

No 58 (90.6) 6 (9.4) 

Policy 26.33 25.13 7.34, 86.1_1 .00 

Yes 196 (97.0) 6 (3.0) 

No 108 (66.3) 55 (33.7) 
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Adoption 
·No 

Variable Adoption Wald x2 
·. OR - 95% CI P· _n(%)_ 

n(%) 
Facility Type .10 1.19 .40, 3.58 .76 

Academic 115 (80.4) 28 (19.6) 

Non-academic 188 (85.1) 33 (14.9) 

Professional .05 .87 .24, 3.09 .83 
Development 

Yes 240 (83.3) 48 (16.7) 

No 61 (82.4) 13 (17.6) 

Facility Size 5.11 .16 

50-200 85 (87.6) 12 (12.4) 

201-300 62 (84.9) 11 (15.1) 1.75 .35, 8.82 .50 

301-500 74 (75.5) 24 (24.5) .36 .09, 1.41 .14 

>500 83 (85.6) 14 (14.4) .59 .10, 3.50 .56 
Other Guidelines 2.03 .37 .09, 1.45 .15 

Yes 111 (84.1) 21 (15.9) 
No 191 (82.7) 40 (17.3) 

No 
Adoption Adoption 

Wald X2 OR 95%CI p 
Mean (SD) Mean 

(SD) 
Communication 2.72 (.65) 2.61 (.59) .41 1.46 .46, 4.58 .52 
Web 
Communication 3.10(.58) 2.97 (.58) .10 1.17 .43, 3.19 .76 
Traditional 
Communication 2.40 (.72) 2.26 (.59) .00 .98 .37, 2.62 .97 
Critical Care 
Years as RN 15.66 15.23 .27 .99 .94, 1.04 .61 

(11.47) (11.10) 

Collaboration 
34.63 34.25 .57 1.02 .97, 1.08 .45 
(9.75) (9.69) 

Individual 54.00 55.25 .80 .97 .91, 1.04 .37 
Innovativeness (7.95) (7.44) 
Note. n=224, available data. x2 =chi-square; SD =standard deviation; OR= odds ratio; 

CI =confidence interval; p ~ 0.05 significant. 
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Appendix L 

TableA8. 
Practice 4 Adoption: Variable Relationships and Logistic Regression (Full Model) 
Available Case Analysis 

Adoption 
No .. 

Variable . Adoption Waldx2 OR 95%CI p 
·n(%) . n(%) 

Education .04 .91 .34, 2.39 .84 
Diploma or 17 (17.3) 81 (82.7) 
ADN 
BSN or higher 67 (24.9) 202 (75.1) 

Enrolled in .05 1.11 .46, 2.68 .82 
Education 

Yes 22 (27.2) 59 (72.8) 

No 60 (21.5) 219 (78.5) 
Certification .04 1.12 .40,3.11 .83 

Yes 60 (26.7) 165 (73.3) 
No 13 (14.1) 79 (85.9) 

Professional 2.20 5.94 .56, 62.56 .14 
Association 

Yes 78 (23.9) 248 (76.1) 

No 3 (9.1) 30 (90.9) 
Income .88 .65 

25,000-75,000 21 (16.7) 105 (83.3) 
75,001-100,00 24 (26.7) 66 (73.3) 1.50 .54, 4.16 .44 

>100,000 38 (24.8) 115 (75.2) 1.01 .36, 2.83 .98 
Work status .00 .99 .33, 2.95 .99 

Full time 70 (23.0) 235 (77.0) 
Part time 13 (21.7) 47 (78.3) 

Role .31 .75 .27, 2.08 .58 
Staff/Charge 56 (18.7) 243 (81.3) 
Other 28 (41.2) 40 (58.8) 

Beacon 3.17 2.64 .91, 7.66 .08 

Yes 15 (30.0) 35 (70.0) 

No 69 (22.1) 243 (77.9) 
Magnet 1.01 .64 .27, 1.52 .32 

Yes 32 (28.3) 81 (71.7) 

No 52 (20.5) 202 (79.5) 

Roles on Unit .68 1.60 .52, 4.86 .41 

Yes 70 (24.7) 213 (75.3) 

No 9 (13.8) 56 (86.2) 

Policy 9.12 3.30 1.52, 7.16 .00 

Yes 44 (42.3) 60 (57.7) 

No 40 (15.2) 224 (84.8) 
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Adoption 
No 

Variable _ Adoption Waldx2
· OR 95%CI .. P -n(%) n %) 

Facility Type .02 1.07 .43, 2.63 .89 
Academic 45 (30.6) 102 (69.4) 
Non-academic 39 (17.6) 183 (82.4) 

Professional .05 .89 .32, 2.43 .82 
Development 

Yes 71 (24.3) 221 (75.7) 

No 13 (17.3) 62 (82.7) 

Facility Size .96 .81 

50-200 14 (14.3) 84 (85.7) 

201-300 17 (23.0) 57 (77.0) .92 .27, 3.08 .89 

301-500 22 (22.4) 76 (77.6) 1.49 .49, 4.5 .48 

>500 31 (31.0) 69 (69.0) 1.04 .29, 3.74 .95 
Other Guidelines .12 .81 .25, 2.68 .74 

Yes 39 (29.1) 95 (70.9) 
No 45 (19.2) 189 (80.8) 

Adoption 
No 

Mean 
Adoption 

Waldx2 OR 95%CI p 
Mean 

(SD) 
(SD) 

Communication 3.03 (.67) 2.60 (.59) 1.37 1.68 .71, 3.98 .24 
Web 
Communication 3.22 (.70) 3.04 (.58) .09 1.13 .52, 2.45 .77 
Traditional 
Communication 2.65 (.70) 2.30 (.68( .64 1.36 .64, 2.90 .42 
Critical Care 
Years as RN 19.33 14.72 .77 1.02 .98, 1.06 .38 

(11.46) (11.35) 

Collaboration 
35.82 34.21 .39 .99 .95, 1.03 .53 
(9.38) (9.78) 

Individual 54.90 54.00 .13 1.01 .96, 1.06 .72 
Innovativeness (7.76) (7.91) 
Note. n=227, available data. x2 =chi-square; SD =standard deviation; OR= odds ratio; 

CI =confidence interval; p:::; 0.05 significant. 
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Participate in the survey, "Adoption of AACN Practice Alert: Verification of Feeding Tube 
Placement by Critical Care Nurses." Your responses will inform the dissertation of an AACN 
member and lead to greater understanding of factors that influence critical care nurses' 
decisions to adopt clinical guidelines and practices related to verification of feeding tube 
placement. Click below to learn more and get started. 




