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ABSTRACT 

The relationship between practice and nursing knowledge in the clinical skill of 

endotracheal suctioning of intubated patients was examined. A sample of 34 Registered 

Nurses were observed in the clinical practice of endotracheal suctioning. An Observation 

Tool provided a rating of the skill components. The Knowledge Tool provided 

assessment of skill related knowledge. Knowledge data were returned by 17 of the 

sample. The Observation Tool mean score was 6.1 (SD=l.2), total possible score 10. The 

Knowledge Questionnaire mean score was 9.2 (SD=l.6), total possible score 12. Chi 

Square analyses examined the relationship between the specific knowledge items and 

actual demonstrated practice. The findings demonstrated nurses' performance of 

endotracheal suctioning was inconsistent with published guidelines, and knowledge and 

skill were not congruent. 



CHAPTER 1 

Introduction 

Endotracheal suctioning (ETS) of mechanically ventilated patients is a frequently 

self-guided nursing intervention in most intensive care units. An invasive procedure, 
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ETS is necessary to remove secretions from the intubated patient's airways, thereby 

facilitating delivery of mechanically supplemented ventilation and improving ventilation

perfusion relationships. This procedure, although straightforward and easily performed 

by nurses, has the potential to cause numerous side effects that may contribute to patient 

morbidity. Frequently identified risks ofETS include the immediate clinical problems of 

hypoxemia, hypotension, cardiac arrhythmia, increased intracranial pressure, 

bronchospasm, atelectasis, mucosal trauma, cross contamination, vaso-vagal reactions, 

vomiting and aspiration (Amboum, 1976; Amikam, 1972; Boctros, 1970; Fell and 

Cheney, 1971; Naigow and Powaser, 1977; Plum and Dunning, 1956; Thambiran and 

Ripley, 1966; Sackner, Landa, Greeneltch and Robinson, 1973; Stone and Turner, 1989; 

Traver, Mitchell and Priestley, 1991). 

Methods and techniques, introduced to minimize the risks of ETS, have been 

published and continue to be refined in the critical care literature (Baun, 1984; Brown, 

Stansbury, Merrill, Linden and Light, 1983; Chulay, 1989; Dam, Wild, and Baun, 1994; 

Demers and Saklad, 1973; Grap, Glass, Corley and Parks, 1996; Goodnough, 1985; Jung 

and Gottlieb, 1976; Stone, 1990; Walsh, Vanderwarf, Hoscheit and Fahey, 1989). In an 

attempt to minimize the untoward sequale associated with ETS, nurses use the techniques 



of hyperventilation, hyperinflation, and/or hyperoxygenation, and the maintenance of 

inspired flow during suctioning. Variables associated with the intervention of ETS 

include catheter size, frequency of suctioning, vigor of suctioning, amount of negative 

pressure applied, and duration of suctioning. 
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Nursing knowledge is essential in avoiding complications in patients when their 

pulmonary reserve is already compromised. Research into the efficacy of any regimen of 

ETS is complicated by difficulties in isolating the mechanics of the procedure, frequency 

of suctioning and the expertise of the clinician involved in suctioning. Critical care 

nursing research continues to focus on methods that will bridge nursing knowledge and 

nursing practice to assist the clinician to minimize and or prevent adverse effects caused 

by ETS (Bell, Taggart, Karl, Lind, Petennan and Stone, 1994; Chang, 1995; Copnell and 

Fergusson, 1995; Mancinelli-Van Atta and Beck, 1992; Swartz, Noonan and Beckett, 

1996). 

Statement of the Problem 

Endotracheal suctioning of the intubated patient is a frequently performed nursing 

intervention. The procedure is generally well tolerated, however complications may 

occur and produce negative patient outcomes. The insertion of the suction catheter alone 

can cause trauma to the tracheal wall. 

Critical decision making related to the method and technique of ETS is clearly 

within the domain of nursing practice. Currently nurses rely on their own knowledge 

base and expertise to skillfully implement ETS and on the protocol in place for ETS in 



that particular critical care unit. The decision to suction is based on multiple criteria 

related to the knowledge base of the individual nurse. Clinical expertise governs the 

critical decision of what constitutes safe practice in the technique of ETS. Endotracheal 

suctioning is a standard clinical procedure performed so routinely in the ICU, it is 

possible for the nurse to lose sight of the adverse effects induced by this procedure. 

Researchers who have studied the potentially harmful sequale ofETS 
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have become more methodologically and conceptually sophisticated in their 

recommendations and guidelines on how to perform safe and effective suctioning 

practice. Although the recommendations and guidelines are key, the bedside clinician is 

the instrument responsible for implementing safe suctioning practice. Currently there is 

no documented clinical research that compares nurses' actual demonstrated clinical 

practice of ETS with the nurse's stated knowledge and understanding of the potentially 

harmful and lethal complications associated with this procedure. The nurse may be 

knowledgeable of what constitutes safe practice in eliminating possible negative 

outcomes in the clinical practice of ETS; however, is the nurse's clinical knowledge 

reflected in the actual demonstrated performance of ETS. 

Purpose of the Study 

The purpose of this study was to evaluate nursing knowledge of ETS and to 

determine if the ETS technique observed follows practice standards supported by 

research findings in the literature. This study also investigated the relationships among 

actual practice and nurse's knowledge of ETS and the adverse effects associated 



with suctioning. Nursing knowledge and actual performance of ETS may not be 

consistent. 

The Research Questions were: 

1. Does observed endotracheal suctioning practice follow accepted guidelines? 

2. What is the nurse's knowledge level regarding complications of endotracheal 

suctioning? 

3. Is there a relationship between the nurse's knowledge and the nurse ' s observed 

technique of ETS? 

Significance to Nursing 
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Studies have shown that endotracheal suctioning of mechanically ventilated 

patients, although a necessary intervention is not a benign procedure and is potentially 

responsible for many clinical complications. Nursing, through research, continues to 

survey and adapt techniques that minimize the harmful sequale of ETS. Nurses are 

responsible for performing ETS when clinically indicated. It is critical that nurses, 

through knowledge and understanding of the recommended guidelines for the safe 

practice of ETS, implement accepted guidelines in the process of suctioning and enhance 

knowledge through clinical research to ensure improved patient outcomes. 

Observations of nurses in the clinical performance of ETS and comparisons of 

that intervention with the nurse ' s documented knowledge and understanding of the 

adverse effects associated with ETS was the focus of this research. Observing nurses in 

the actual performance ofETS and comparing that performance to the nurses' stated 

knowledge may improve clinical outcomes. Nurses should have the clinical knowledge, 



clinical expertise and understanding to perform this procedure and minimize or prevent 

the adverse effects associated with endotracheal suctioning. However, nurse's 

knowledge of adverse effects related to ETS may not be reflected in the nurse's actual 

demonstrated performance of ETS. 

Conceptual Framework 
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The conceptual framework for this study was guided by Patricia Benner' s Model 

(1984), adapted from the Dreyfus Model of Skill Acquisition (Dreyfus & Dreyfus, 1986). 

Benner's research applied/extended the Dreyfus situational experienced-based model to 

understanding the development of expert practice in clinical nursing. 

Dreyfus (1986) contends human beings learn and acquire new skills through 

instruction and experience. Human beings do not leap from rule guided "knowing that" 

or theoretical knowledge, to experience based "know how" or practical knowledge. 

Dreyfus (1986), studying the skill-acquisition phenomenon, proposed that students pass 

through five stages of "qualitatively" different perceptions of a task or mode of decision 

making as their skill improves. An individual confronted with a first time 

situation will usually approach that skill in the manner of a "novice" then progresses to 

"advanced beginner" and continue to the next stage. Understanding the dynamic process 

of human skill acquisition provides the framework for the five stages of skill acquisition. 

The stages of perfecting a skill are novice, advanced beginner, competent, proficient and 

expert (Dreyfus, 1986). The model of skill acquisition contends, that in perfecting a skill, 

there are changes in four general aspects of skilled performance: 1) movement from 

reliance on abstract principles and rules to use of past, concrete experience; 2) shift from 
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reliance on analytic, rule-based thinking to intuition; 3) change in the learner's perception 

of the situation, from one in which it is viewed as a compilation of equally relevant bits, 

to an increasingly complex whole in which certain parts are relevant; and 4) passage from 

detached observer, standing outside the situation to one of a position of involvement, 

fully engaged in the situation (Dreyfus, 1986). 

Benner (1984), in adapting the Dreyfus model to study the learning process of 

nurses in clinical practice, identified five levels of nursing proficiency, using the same 

stages of the Dreyfus model: novice, advanced beginner, competent, proficient and 

expert. Benner ( 19 84) contends that skill attainment requires an ordinal progression 

through the five levels and distinct capabilities reflect the level of development reached 

in each level. This gradual development is dependent on a combination of depth and 

scope of clinical experience, and highly related to the time of clinical exposure to the skill 

developed (Benner, 1984). 

Benner's focus is on the most common kind of skill referred to as "unstructured". 

A person can move from novice to an expert depending on what guidelines have been 

outlined to accomplish requirements to obtain a certain skill or level of proficiency. The 

structure changes for each level depending on the desired outcome. Practice without 

theory cannot produce fully skilled behavior in complex domains such as nursing 

(Benner, 1984 ). Benner, in an attempt to describe nursing practice, views nursing as an 

"unstructured domain" an environment or specialty with undefined boundaries. There are 

no set rules. A high level of skill in an "unstructured" environment requires considerable 

concrete experience with real situations (Benner, 1984). Experience is necessary for 
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developing and progressing through the levels of expertise. Benner does not equate 

experience with seniority or passage of time, but with actual exposure and use of the skill 

in clinical situations. Lived experience through actual situations that help the practitioner 

to understand later events is necessary for learning (Benner, 1984 ). 

Experience is the relationship between what is expected in practice and what is 

found in actual clinical practice (Benner, 1984). Some nurses will have more experience 

with certain clinical situations and less experience in other situations. A critical care 

nurse can have clinical expertise in an adult intensive care unit, however, be less skilled 

and experienced in a neonatal intensive care unit. Benner (1984) also contends expertise 

does not simply apply to a whole skill specialty, but can apply to a significant part of one. 

Therefore, there may not be expert nurses, but there are nurses who achieve expertise in 

their clinical specialty. 

However, not all nurses achieve expertise in their field of clinical specialty, even 

with concrete experience (Benner, 1984). Although nurses are educated in the 

knowledge and theory of nursing practice, nurses differ in what they know and how they 

adapt that knowledge to address or solve problems in different clinical situations. 

Levels of Proficiency 

Novice 

Novices are individuals who have no experience of the situation in which they are 

expected to perform (Dreyfus, 1986). The novice performer's rule-governed behavior is 

rigid and inflexible. A novice must be given rules to guide their performance (Dreyfus, 

1986). The knowledge presented to the novice is theory based, no rule can tell a novice 



which tasks are more relevant in a real situation or when to make exceptions (Benner, 

1984). A novice generally has no experience from which to draw in clinical situations; 

examples of a novice in nursing would be a student nurse or new graduate nurse. 

Advanced Beginner 
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Advanced beginners demonstrate marginally acceptable performance and learn 

from experience in performing a skill (Dreyfus, 1986). Experience is now more important 

than verbal description. Advanced beginners need help setting priorities and cannot 

reliably sort out what is more important in complex situations (Dreyfus, 1986). 

The advanced beginner, through practical experience in concrete situations, 

begins to recognize elements relevant to a clinical situation based on similar situations 

(Benner, 1984). After being exposed to many examples of the criteria unique to a certain 

skill, the advanced beginner becomes familiar with them and is able to recognize 

these examples in practice. In acquiring more experience to similar situations the 

advanced beginner has to concentrate on remembering all the rules taught to this point. 

The advanced beginner maybe overwhelmed by the complexity of new situations and the 

need to remember all the elements required in executing the skill (Benner, 1984). 

Competent 

A competent performer begins to see actions in terms of deliberately planned, 

long range goals with clear priorities (Dreyfus, 1986). Planning is instrumental in setting 

goals. The importance of facts may depend on the presence of other facts. A sense of 

what is important and how to prioritize in a situation are still lacking. Competence comes 

from instruction and experience in situations and learning how to set goals (Dreyfus, 



• 1986). The competent stage is also evidenced by an increased goal of efficiency 

(Dreyfus, 1986). 
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Nurses at the competent level learn to set goals and or adopt a hierarchical 

perspective (Benner, 1984 ). In setting goals, nurses learn how to prioritize and assess 

what needs to be accomplished immediately, and what steps can wait and be 

accomplished later. The nurse at this level now makes a conscious attempt to anticipate 

what is likely to occur in the future in order to provide guidelines or care for the present. 

The competent nurse, when encountering numerous situations that differ and require 

equal attention, must decide what plan to choose in accomplishing the desired goals 

(Benner, 1984 ). The nurse at this level begins to realize the responsibilty involved with 

decisions and choices, and the element of fear evolves. The competent nurse lacks the 

quickness and flexibility needed to carry out a multitude of tasks simultaneously (Benner, 

1984). 

Proficient 

The proficient performer perceives situations as wholes, and perfonnance is 

guided by "maxims" and keen perception (Dreyfus, 1986). Dreyfus (1986) defines 

"maxims" as "cryptic instructions with deep understanding of the situation"(p.30). There 

is a qualitative leap or discontinuity in problem solving between the competent and the 

proficient level of performance (Dreyfus, 1986). The proficient performer recognizes a 

situation in terms of the overall picture. The proficient performer has an intuitive grasp 

of the situation based upon past experiences and memories, therefore recognizing which 

aspects of the situation are most important (Dreyfus, 1986). Dreyfus uses "intuitive" and 



"know-how" synonymously. Intuitive behavior replaces reasoned responses (Dreyfus, 

1986). 
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Proficiency is a transition stage leading to expertise (Benner, 1984 ). Intuitive 

thinking or understanding allows the proficient nurse to recognize, without conscious 

thought, the existence of a problem (Benner, 1984). Benner (1984) contends in "holistic 

understanding", nurses' decisions are frequently due to the perspective of the 

characteristics placed on the important problems at hand. Theory of practice is limited in 

value and has more meaning to the nurse when applied to the clinical setting. Nursing is 

not just task oriented. There are stages of development as the nurse learns theory that 

guides understanding of practice and contributes to experience. Experience teaches the 

proficient nurse what typical events to expect in a given situation and how to modify 

plans in response to those events. At the proficient level experience is still limited and 

situations require decisive thought. Consequently, the performer falls back on detached, 

rule-based determination of actions used in the competent stage (Benner, 1984). 

Expert 

Experts have an enormous background of experience with an intuitive grasp of 

distinctions and commonalties in each situation (Dreyfus, 1986). The expert performer 

zeroes in on the accurate region of the problem and is fluid, flexible, and highly 

proficient (Dreyfus, 1986). An expert skill is part of the individual and usuaJly done 

without conscious thought or deliberate planning. Dreyfus (1986) contends smooth 

performance comes with expertise. Most experts perform in an ongoing non-reflective 



manner (Dreyfus, 1986). However, when the situation deems it necessary there is time 

for thought before action occurs (Dreyfus, 1986). 
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Nursing is a skill that requires theoretical understanding. The expert nurse relies 

on few rules in applying theory to practice. Expert practice is guided by experience and a 

deep understanding of medical theory (Benner, 1984 ). The clinical world of expert 

practice involves a clinical grasp and response-based practice, embodied know-how, 

seeing the big picture and anticipating the unexpected (Benner, 1984). Clinical grasp 

equates with knowing the patient and responding appropriately in clinical situations 

requiring immediate response. Embodied know-how implies skilled performance and 

problem solving in response to concrete demands in critical situations. The expert nurse 

has the experience to grasp the situation rapidly, identify what needs to be done and set 

goals to achieve those needs (Benner, 1984) 

Application 

Nurses acquire a basic understanding of the knowledge required for endotracheal 

suctioning in clinical practice through education, lecture, and observation of the skill 

performed. Clinical knowledge development of ETS focuses on concrete experience in 

the skill of suctioning intubated patients. 

A student nurse in clinical practice is guided by theory and has limited or no 

clinical experience. The nurse, as an advanced beginner, builds on a foundation of 

knowledge and concrete clinical experiences, and develops a sense of "know-how" in the 

recognition of adverse effects associated with ETS. Nurses at this level may still need 

instruction about what interventions are needed for safe suctioning and how to perform 



suctioning in emergent situations. Thoughts of hypoxemia, suction induced atelectasis, 

bronchoconstriction and hemodynamic changes associated with ETS may be lost in the 

nurse's pursuit to clear secretions and maintain a patent airway. 
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The nurse at the competent level has an experience base upon which to draw and 

can determine which "aspects" ofETS are important based on the current clinical 

situation of that patient. Hyperoxgenating a patient with bubbling secretions from an 

endotracheal tube can be omitted in the suction sequence. The nurse, at this level, has the 

ability to coordinate and organize the basic steps needed for ETS. 

The proficient nurse is gaining increased perceptual awareness and quick 

responses needed in perfonning ETS. A patient with high tidal volumes or peak airway 

pressures does not need to be hyperinflated during and after suctioning. High-pressure 

alarms on the ventilator and low return volumes may indicate more than just the need for 

suctioning the patient. The nurse at this level is more in control of the situation and is 

able to anticipate complications associated with ETS. 

The development of expert practice evolves when a nurse demonstrates 

understanding and initiates appropriate actions when assessing a patient with increased 

peak airway pressures and continuous high-pressuring with each assisted respiration on 

the ventilator. Response-based practice is the response of the nurse to concrete demands 

of ETS and knowing when to hyperoxgenate, hyperventilate, or how many passes to 

institute for suctioning. Understanding the adverse effects ofETS and trying to minimize 

complications based on clinical expertise and knowledge is understanding the whole 
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picture and anticipating the complications associated with ETS of the intubated ventilated 

patient. 

ETS is a skilled practice that is guided by theory and knowledge of practice. ETS 

can be potentially harmful and should not be undertaken as just a skill performed on a 

routine basis because protocol dictates suctioning every two hours to clear secretions. 

Time is spent in nursing education and in the literature describing the safe practice of 

ETS. Once acquired the skill of ETS seems simple. Nurses can loose sight of ways to 

improve clinical practice by taking for granted the knowledge they have acquired. 

Applying Benner' s model to the nursing practice of ETS offers a framework for clinical 

knowledge development. Nurses, setting goals to follow accepted guidelines in the safe 

practice ofETS could minimize or eliminate the adverse effects ofETS. Clinical 

expertise guided by theoretical knowledge can be influenced by experience, especially in 

specific patient populations. Benner's proficiency model accentuates what can be 

learned from clinical experience guided by theory of practice. 

Summary 

Nursing is a skill that relies on theory and clinical knowledge. The new nurse 

begins with theory as a guide and the expert nurse refines theory through practice and 

proceeds to use past concrete experience to build on. 

Clinical knowledge development in nurses is knowledge developed through skill 

of clinical practice. Clinical knowledge evident in nursing skills makes a difference in 

patient care and patient outcomes. Experience rooted in actual clinical practice is the 

element needed for the development of clinical skill. In discussing the five levels of skill 
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acquisition, the nature of skill acquisition in nursing is driven by experience in practice. 

Moving from one level to the next, there is a unique understanding of knowledge 

acquired through clinical experience. Understanding skill, derived from theory based 

education, has become an important focus in nursing practice as a way of identifying and 

enhancing nursing skills. 

Integrating theoretical knowledge and practical experience in clinical practice is 

essential for developing nursing expertise in ETS. Observation of clinical nursing 

practice and exploration of nursing knowledge ofETS, guided by research, improves 

nursing outcomes. 
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CHAPTER2 

Literature Review 

The review of the literature focused on studies, which provide the basis for the 

present standard of practice for ETS. Areas of emphasis include adverse effects ofETS, 

evaluation of techniques to diminish negative outcomes, and application articles 

developed by nurses to guide nurses in the safe clinical practice ofETS. Research of 

ETS has been focused on identifying adverse effects of various ETS practices, 

maintenance of large airway patency in the intubated patient and decreasing the severity 

of those side effects associated with the aspiration of secretions ( Baun, 1984; Boutras, 

1970; Sackner, et al 1973; Stone, et al 1989). Adverse effects of suctioning that have 

been frequently documented in the literature concern arterial oxygen desaturation, 

decreased arterial oxygen tension, atelectasis, bronchoconstriction and cardiac 

arrhythmias. Components of suctioning techniques which may increase or decrease the 

incidence of adverse effects are: amount of negative pressure applied when suctioning, 

number of passes with the suction catheter, the duration of suctioning, and the actual 

technique of suction catheter insertion including vigor of induction and stimulation of the 

catheter. In addition, preventive techniques have been studied in an attempt to diminish 

the negative effects of ETS; these techniques include hyperinflation, hyperoxygenation 

and oxygen insufflation during suctioning. 
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Adverse Effects 

Mucosal Trauma 

In a study of adverse effects attributed to ETS, Plum and Dunning ( 1956) 

speculated that continuous vacuum pressure applied by suction catheters might lead to 

severe mucosal damage. The researchers compared this procedure to obtaining a tissue 

biopsy. In a series of autopsies of patients on whom tracheostomies and repeated 

suctioning had been preformed the suction catheter adhered to the mucosa of the trachea, 

causing aspiration of muscosal tissue and confirming that damage can occur. The mucosa 

of the trachea was reported to show a loss of epithelial covering and edematous 

submucosa, and infiltrated with acute inflammatory cells. Further, microscopic evaluation 

revealed damage in areas of the trachea that appeared grossly normal. Plum and Dunning 

(1956) also investigated continuous suctioning versus intennittent suctioning in cats, 

producing comparable lesions when performing routine suctioning with standard whistle

tip catheters in use during this time. The lesions with interrupted suction showed less 

eros10n. 

In a prospective bronchofiberscopic study of tracheobronchial damage associated 

with prolonged endotracheal intubation, Amikam et al (1972) observed mucosal 

hemorrhages and erosions distal to the tip of the endotracheal tube in the trachea within 

several hours after intubation. The area of the lesions identified was consistent with the 

suction catheter damage reported by Plum and Dunning in their earlier study. 
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Sackner et al (1973) although focused on decreasing tracheal damage with an improved 

designed suction catheter, used optimal interrupted suctioning in dogs similar to that used 

in patients and induced lesions visually similar to those found in patients. 

The dogs were anesthetized, intubated and ventilated. The dogs were divided into three 

groups, a control group, and a group using the current standard suctioning catheter and a 

group using the improved suction catheter. Catheters were passed and then vacuum 

suction was held for 2 to 4 seconds. Suction catheter sizes 14 French and 18 French were 

directed into the major or lobar bronchus and connected to suction with different levels of 

vacuum suction, 40 to 200 mm Hg. Lesions were produced at all levels of suction from 

40 to 200 mm Hg with more lesions present on the higher settings. The frequency of 

these lesions appeared to be directly related to the magnitude and the length of time that 

the vacuum suction was applied. Sackner et al ( 1973) also noted the lesions could not be 

prevented unless low levels of vacuum suction, less than 40 mm Hg, were applied thus, 

resulting in complete loss of efficiency in the aspiration of secretions. The researchers 

concluded that tracheobroncial trauma can occur solely with passage of the suction 

catheter into the trachea. The severity of ulceration increased with the application of 

suction. Mucosal hemorrhage and erosion were produced even with brief interrupted 

suction. Further damage attributed to ETS was reported to include: epithelial loss, sub

mucosal edema, subepithelial cellular proliferation and fibrinous deposits (Sackner et al, 

1973). Ciliary movement is necessary to move mucous secretions upward toward the 

epiglottis. The destruction of ciliated epithelium may suppress mucous clearance, 



therefore predisposing the tracheobronchial tree to infection that may cause permanent 

mucosal damage. 
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Sackner et al ( 1973) concluded there was a marked difference in gross appearance 

of the trachea between the dogs suctioned with standard catheters and those suctioned 

with the newer designed catheters. Histological examination confirmed the differences 

between the two groups of animals. The use of the improved suction catheters 

reportedly would minimize, not eliminate, trauma to the tracheobronchial mucosa, 

decrease bacterial colonization and cause less erosion in mucociliary transport. 

In the review of the literature, the suction catheter is specifically sited as the 

major source for tracheobronchial mucosa trauma. Jung and Gottlieb ( 1976) conducted a 

study that explored whether suction catheters alone were responsible for the trauma 

induced by suctioning. The study involved a group of twenty patients requiring fiberoptic 

bronchoscopic examination for diagnostic purposes. Photographs and cine photography 

were obtained with a camera using high-speed film and adapted to the fiberoptic 

bronchoscope. The bronchoscope was used for direct visualization of the suction catheter 

as the catheter was passed into the right or left bronchus. Suction catheters were 

connected to vacuum suction that could maintain levels from 60 to 200 mm Hg. During 

the procedure, suctioning levels were maintained at a range of 100 to 150 mm Hg. Four 

different types of suction catheters were evaluated in a single suction pass with each 

suction catheter. Still and cine photography were completed at three stages: 1) 

visualization of the bronchial mucosa prior to suction, 2) visualization of the bronchial 
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mucosa during intermittent suction with suctioning lasting 10 to 15 seconds, 3) 

visualization of the bronchial mucosa after suctioning. The results of this study suggested 

that although use of the newer designed suction catheters produced less tracheal trauma, 

the mucosal trauma incurred from ETS was more likely to occur from the following; 

repetition of suctioning, vigor of catheter induction, duration of suction and amount of 

suction pressure applied in the technique of suctioning. Although the authors of this 

study did not explain in detail the basis for this observation, recommendation made to all 

personnel performing ETS was the importance of short bursts of suction interrupted 

frequently by release of vacuum. Therefore, direct mucosal trauma could be kept to a 

minimum (Jung and Gottlieb, 1976). 

Hypoxemia 

Research continues to investigate how ETS results in hypoxemia, an adverse 

effect of airway suction, and documents the steps taken to minimize or eliminate 

desaturation during suctioning. Numerous procedures have been designed to prevent 

hypoxemia by providing supplemental oxygen at some point during the suctioning 

procedure. Many investigators (Amborn, 1976; Brandstater and Muallem 1969; Rosen 

and Hillard 1962) believe one mechanism responsible for hypoxia is suction induced 

atelectasis. Naigow and Powaser (1977) suggested that reflex bronchoconstriction 

caused by mechanical stimulation of the trachea could also be responsible for hypoxia. 

A study conducted by Colgan (1968) induced atelectasis in dogs by not 

hyperinflating the lungs with increased positive pressure following tracheal suction, and 
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the lungs therefore remained partially collapsed until such a pressure was applied. The 

researchers believed that the lung compliance changes seen in the dog lungs were a 

quantitative index of atelectasis. Colgan ( 1968) noted the changes in compliance were 

closely related to the amount of lung collapse seen later at post mortem examination of 

the dogs. Failure to re-expand collapsed areas of the lung may also predispose the patient 

to infection (Colgan et al, 1968). 

Skelley et al (1980) investigated the effectiveness of two methods of 

preoxygenation in preventing hypoxemia during and after suctioning. The sample 

consisted of 11 cardiac surgery patients 12 hours post surgery. The patients were 

intubated and dependent upon ventilatory support; mean Fi02 was 0.50. Three protocols 

were evaluated in random order: 1) suctioning without preoxygenation, 2) one 

hyperinflation breath with 100% oxygen before suctioning, 3) three hyperinflation 

breaths with 100% oxygen before suctioning. Endotracheal suctioning without 

preoxygenation produced a mean fall in Pa02 to 83mm Hg from a control value of 

116mm Hg at 30 seconds after suctioning. Considerable variation was noted among 

patients with a positive correlation between magnitude of fall in Pa02 and initial Pa02 

without preoxygenation. Conclusions from this study demonstrated that both 

preoxygenation methods resulted in an increase in Pa02 before suctioning and minimized 

the fall in Pa02. The effects of hyperinflation were not separated from the effects of 

100% oxygen. 



28 

Hemodynamic Instability 

Hemodynamic effects of ETS, increased arterial pressure and increased incidence 

of cardiac arrhythmias, may be related to two factors. First, a fall in arterial oxygen 

saturation is responsible for a decreased supply of oxygen to the cardiac muscle therefore 

increasing cardiac irritability that may result in cardiac arrhythmias. The second factor is 

increased venous return due to intrathoracic pressure and it's direct effect on cardiac 

output. 

Stone et al ( 1991) conducted a study focused on investigating the effects of 

repeated lung hyperinflation and suction sequences on arterial pressure. The study 

involved 34 post open-heart patients 4 hours after surgery. The patients were intubated 

and mechanically ventilated on a volume ventilator, Fi02 of 0.40, had radial arterial lines 

in place and were hemodynamically stable. The indwelling arterial catheter measured 

systolic and diastolic blood pressure. The protocol began with the delivery of three 

hyperinflation breaths on 1.0 Fi02; five different random volumes were used to 

hyperinflate (Baseline tidal volume, 12cc/kg, 14cc/kg, 16cc/kg and 18cc/kg). One breath 

was delivered every five seconds for fifteen seconds before suctioning. The suctioning 

process involved disconnecting the patient from the ventilator, inserting a size14 French 

suction catheter, applying 10 seconds of continuous suction, withdrawing the catheter and 

reconnecting the patient to the ventilator. The investigators used a stopwatch to time this 

procedure. The patient was reconnected to the ventilator and monitored for hemodynamic 
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changes that included arterial pressure, heart rate and heart rhythm for ten minutes 

following this procedure. A mean arterial pressure (MAP) was calculated for each 

arterial pressure waveform that corresponded with the onset, peak, and end of each lung 

hyperinflation breath. The MAP was obtained after each lung hyperinflation breath and 

during each 10-second period of suctioning. This process was repeated three times during 

each protocol. 

The results of this study indicate both lung hyperinflation and suction sequences 

significantly increase MAP (p=.05) from baseline, with a reported mean increase of 13.72 

mm Hg over the three lung hyperinflation/suction sequences. The increase in MAP was 

cumulative with each successive lung hyperinflation/suction sequence. Combining the 

two procedures made it difficult to assess which procedure caused the greatest increase in 

MAP. The MAP increased with each successive hyperinflation/suction sequence. The 

researchers concluded suction passes should be limited to one or two passes and carefully 

monitored. The MAP returned to baseline after three minutes, suggesting the nurse 

should wait five minutes before suctioning again. Suctioning is not a benign procedure 

and should be evaluated by the nurse to eliminate potential hemodynamic complications 

prior to ETS (Stone et al, 1991). 

Interventions 

Hyperoxygenation and Hyperinflation 

Th~ literature suggests the most effective way to prevent hypoxemia during ETS 

of ventilated patients is to hyperoxygenate with 100% oxygen pre and post suctioning. 
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Various methods have been used to augment ventilation and/or oxygenation and have 

been labeled pre-oxygenation, hyperoxygenation and hyperinflation. The practice of ETS 

of mechanically ventilated patients in the ICU usually involves the recommended 

practice of hyperoxygenation and hyperinflation. The current interpretation for 

hyperinflation is to increase the tidal volume 1- 1.5 times the preset ventilation volume 

and for hyperoxygenation to increase the fraction of inspired oxygen content (Fi02) to a 

greater Fi02 than the preset level delivered by the ventilator (Stone, 1990). 

Hyperoxygenation and hyperinflation can be performed by use of a manual resuscitation 

bag or a volume-controlled ventilator. The ventilator eliminates the need to disconnect 

the patient from the ventilator and allows for control of the volume of gas delivered and a 

continuous source of delivered oxygen. However, because of the dead space volume in 

ventilator tubing, when increasing the oxygen concentration on the ventilator there is an 

unknown lag time "washout time" between oxygen adjustment and actual delivery. The 

time required to attain 100% oxygen delivery to the patient depends on the tidal volume, 

the baseline oxygen setting and the rate of ventilation (Stone, 1990). The purpose of 

hyperinflation and hyperoxygenation is to increase the alveolar oxygen tension (P A02) 

in the lung pre and post suctioning preventing a decrease from baseline arterial oxygen 

tension (Pa02). 

A study by Baun (1984) examined the effect of the ventilator at 150% patients' 

tidal volume and 100% oxygen on two 30 second periods of hyperinflation, one before 
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and one after the actual period of suction. This suggested method of hyperoxygenation 

was sufficient to show an improved arterial oxygen tension and a decrease in alveolar~to

arterial oxygen tension difference after ETS. The findings reported by Baun (1984) 

reinforced earlier findings recorded from Fell and Cheney (1971) supporting the use of 

hyperinflation with 100% oxygen pre and post ETS in patients with acute respiratory 

failure. 

Chulay (1988) evaluated the effect of hyperinflation and hyperoxygenation before 

and after two consecutive ETS passes in 32 cardiac surgical patients. One purpose of this 

study was to evaluate if presuctioning physiologic measurements would predict Pa02 

after hyperinflation/hyperoxygenation suction sequence. The use of a manual 

resuscitation bag (MRB) at 100% oxygen maintained Pa02 levels above their baseline 

during and after ETS in all but one patient. The Pa02/P Ao2 ratio was found to be 

significant predictor of Pa02 levels after ETS, accounting for 3 8% of the variance. This 

study supported the effectiveness of hyperinflation with hyperoxygenation in preventing 

hypoxemia in patients' with normal lung function. 

Goodnough (1985) studied the effects of hyperinflation and increasing the Fi02 to 

1.0 for one minute before and one minute after ETS of cardiac surgical patients. This 

technique proved to protect the patients from a fall in Pa02. The study involved 28 

patients, 6 hours post-cardiac surgery. The patients were hemodynamically stable, 

mechanically ventilated and had functional arterial lines. Endotracheal suctioning was 

performed using 14 French catheters, wall suction pressure at 140mm Hg, and 8 second 

application of negative pressure. Goodnough compared four ETS protocols which 
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varied in percentage of Fi02 delivery (baseline and 100%), hyperinflation before and 

after ETS, and a Laerdal MRB versus a ventilator. All the methods prevented decreases 

in Pa02 after ETS except for hyperinflation alone. Hyperoxygenation alone protected 

75% of the sample from a decrease in Pa02 after ETS. Hyperinflation and 

hyperoxygenation before and after ETS significantly increased Pa02 levels. However, it 

was noted in this study that hyperinflation can cause alterations in arterial blood pressure 

and heart rate. Blood pressure was increased in 71 % of the subjects, decreased in 29% of 

the subjects and one subject became bradycardic and hypotensive. 

The majority of the reviewed studies support enhancing hyperoxygention with 

hyperinflation. Although the data from the Goodnough (1985) study supports 

hyperoxygenation and hyperinflation, concern was raised over potential hemodynamic 

consequences related to hyperoxygenation with hyperinflation in ETS and patients should 

therefore be monitored very closely to detect negative effects associated with ETS. 

Normal Saline Instillation 

Nonna! saline instillation prior to ETS of intubated patients is a common clinical 

practice performed by nurses, despite the lack of evidence to support its routine use in 

suctioning efficacy. Theoretical advantages of normal saline instillation frequently listed 

in the literature are: loosening of thick secretions, lubrication of the suction catheter, 

enhanced cough stimulation, increased secretion clearance and dilution of secretions 

(Ackerman, 1993; Bostick and Wendelgass, 1987; Demers and Saklad, 1973; Hanley, 

Rudd, and Butler, 1978; Schwenker, Ferrin, and Gift, 1998). 
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Hanley et al ( 1978) investigated the deposition, distribution and clearance of 

endotracheal tube normal saline instillations in dogs and humans. In dogs, radioactively 

labeled normal saline boluses of 5 ml were instilled in the trachea for 30 minutes. 

Results showed the saline remained in the trachea and mainstem bronchi without 

reaching the periphery of the lungs, even after hyperinflation of the lungs. Following 

saline instillation and hyperinflation, ETS recovered a mean normal saline dose of 18. 7% 

in the humans and 10.7% in the dogs. The results of this study, although based on a 

small sample, suggest both that normal saline instillations do not affect secretions in the 

lung periphery and that the majority of the saline instilled remains in the lower airway 

after suctioning. 

The use of normal saline instillation to stimulate coughing does not assure that the 

use of normal saline prior to ETS elicits a more effective cough or airway clearance than 

the use ofETS alone. The alert, intubated patients observed by Hanley et al (1976) did 

not cough in response to instillation of normal saline. However, Bostick and Wendelgass 

( 1987) reported their subjects studied did cough after normal saline instillation. Gray et 

al (1990) reported the subjects in their study coughed after normal saline instillation and 

during stimulation with the suction catheter. 

Potential adverse effects of saline instillation cited in the literature include oxygen 

desaturation, respiratory infection, and increased intracranial pressure (Ackennan and 

Gugerty, 1990; Gray, MacIntyre, and Kromberger, 1990; Hagler and Traver, 1994). 

Ackerman and Gugerty ( 1990) measured oxygen saturation by ear oximetry in relation to 
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ETS and normal saline instillation in 26 critically ill patients. No significant differences 

in oxygen saturation occurred during the first 30 seconds of measurement between the 

groups with or without normal saline instillation prior to ETS. However, there was a 

statistically significant difference found in the Sa02 values between the two methods 

from 45 seconds to 5 minutes post-treatment. The group experiencing normal saline 

instillation prior to ETS had significantly lower oxygen saturation levels than did the 

group suctioned without normal saline use (Ackerman & Gugerty, 1990). 

In a summarized review of the limited scientific literature available on the 

benefits of saline instillation prior to ETS Raymond (1995) suggested until research can 

document an actual physiologic benefit of saline instillation for suctioning, this 

intervention should not be accepted standard or routine clinical practice. There are not 

any current studies that demonstrate short- or long-term benefits to the practice of normal 

saline instillation with suctioning of endotracheal tubes (Raymond, 1995). 

Clinical Implications 

Mancinelli-Van Atta and Beck (1992) conducted a review of current literature to 

assist clinicians, mainly nurses, in bridging the gap between research and practice in 

determining ways to minimize side effects of ETS. The review examined 17 articles. 

The studies involved animal research and adults with normal lung function and abnormal 

lung function. The articles published between 1984 and 1991 summarized the results 

relating to protocols designed for preventing hypoxemia and hemodynamic consequences 

of ETS. The summary of the literature review explains the dilemma the bedside nurse 

encounters in the decision to suction the patient. To apply Van-Atta and Beck's findings 
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to clinical practice requires reading, interpreting and comparing the results to what works 

best in a particular setting. The goal of this review was to provide a foundation for the 

development of algorithms to guide nurses in the process of clinical decision making at 

the bedside in the practice of ETS. The first algorithm was designed for a 

hyperoxygenation sequence for patients requiring ETS. The second proposed algorithm 

was designed for hyperoxygenation and hyperinflation sequence for patients requiring 

ETS. The goals of the algorithms designed were to ensure the following outcomes: 1) 

prevent hypoxemia caused by ETS, 2) minimize hemodynamic consequences related to 

ETS, 3) reduce trauma associated with ETS by limiting the frequency ofETS, 4) 

maximize secretion removal, 5) minimize patient discomfort. Conclusions of this mega 

analysis study of oxygenation and suction induced hypoxemia resulted in proposed 

algorithms to guide clinical decisions in ETS (Mancinelli-Van-Atta and Beck, 1992). 

A national survey conducted by Swartz et al (1996) examined the current 

suctioning practices of experienced pediatric intensive care nurses in pediatric intensive 

care units (PICU) across the country. The instrument used was a written survey using 

questions based on the variables identified in the literature on ETS in adult and neonatal 

populations. The written survey was modeled after the Neonatal Endotracheal Suctioning 

Survey. The population in this study consisted of all pediatric intensive care units in the 

92 hospitals listed in the 1991 National Association of Children' s Hospitals and Related 

Institutions directory. Staff nurses working in these units and who had more than three 

years of PICU experience were asked to complete the questionnaire in relation to their 

endotracheal suctioning practices of PICU patients. The questionnaire was returned by 
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nurses received the surveys, but does report 80 nurses responded to the questionnaire. 
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According to the survey a wide range of suctioning techniques were used in the 

practice ofETS. Most respondents reported hyperoxygenation; 79% increased the 

oxygen to 100%, and 20% increased oxygen only if it was necessary. Hyperinflation was 

used based on the patients' response to suctioning. Hyperinflation volume was used 

before suctioning by 28% of the respondents, during suction passes by 49% and after 

suctioning by 45% of the respondents. Nursing judgement and the patients' clinical 

condition were used to determine when a suctioning procedure was needed. Suctioning 

frequency varied from when necessary reported by 76% of the respondents and 55% 

reported suctioning routinely every 2 hours. The average suction pressure applied by 

64% of the respondents was 80 to 100 mm Hg, although the range of suction pressure 

was 20 to 250 mm Hg. There was an even distribution by the respondents on use of 

intermittent suction versus continuous suction. The time for the entire suction pass 

ranged from 2 to 15 seconds with 46% of the respondents reporting taking 5 seconds or 

less. The use of a MRB to hyperinflate and hyperoxygenate patients on ventilators 

during and after suctioning was implemented by 94% of the respondents. However, 91 % 

of the respondents reported using a MRB for hyperoxygenation during and after 

suctioning and only 5 5% used a MRB for hyperinflation after suctioning. 

Eighty percent of the respondents reported few patients displayed any adverse 

response to the suctioning procedure. Adverse effects of suctioning that were reported by 

respondents included bradycardia, oxygen desaturation, increased heart rate and 
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increased intracranial pressure. The practice of normal saline-solution instillation, 

although not a recommended practice in the literature for ETS, was used by 91 % of the 

respondents. The investigators in this study concluded that suction practices varied 

significantly among PICU nurses and that nursing knowledge and clinical judgement are 

significant in the suctioning process of when and how to suction (Swartz et al 1996). 

Although the findings in this report represent only one survey, the importance of this 

study is the suggestion that actual practice ofETS may differ from the nurses stated 

knowledge. The possibility that nurses believe they hyperoxygenate or hyperinflate 

effectively with suctioning in actual practice may not occur or be performed properly. 

Direct observation of nurses suctioning patients in the clinical setting and comparing that 

to stated knowledge would further advance nursing practice (Swartz et al, 1996). 

A research utilization study conducted by Bell et al ( 1994) evaluated the 

implementation of a research based ETS protocol using interactive psychomotor teaching 

stations. The authors used a creative teaching strategy aimed at guiding nurses on 

improved practices in ETS. A work group was organized to develop, implement and 

reinforce changes in the practice ofETS. The work group through observation of 

registered nurses (RN' s) and respiratory therapists (RT' s) identified many variabilites of 

ETS practices. The report did not identify the individual number ofRN' s to RT's being 

observed. 

The work group identified major techniques from the literature that were 

significant in the practice of ETS and emphasized those in the teaching stations. The 

major areas identified by the work group were: 1) ventilators used to deliver pre and post 
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oxygenation breaths deliver more consistent volumes, 2) ventilator washout time is 

dependent on ventilator tubing length, set tidal volume, rate and flow, 3) oxygenation 

saturation is better controlled through a closed system suctioning, 4) saline lavage in ETS 

is not supported in the literature and does not mobilize secretions, 5) excessive use of 

negative airway pressure contributes to trachealmucosal trauma and hypoxia, 6) 

hemodynamic changes are related to the number of suction passes. After their 

observation of the staff on the performance of ETS the work group reported on the wide 

variability in ETS practices that included the following; 1) closed system suctioning was 

used by the majority of the staff as opposed to disconnecting the patient from the 

ventilator, 2) the practice of pre and post oxygenation for suctioning was inconsistent, 3) 

the ventilator was the choice over the MRB for hyperinflation, 4) suction passes varied in 

number from one to four, 5) the majority of the staff used saline instillation for lavage, 6) 

the use of negative airway pressure was excessive (Bell et al, 1994). 

Fourteen teaching stations were developed by the work group to educate the staff 

The first step involved a self-test relating to different aspects of suctioning practices. The 

next step was to use the teaching stations to reinforce the test questions. Each station 

focused on one teaching strategy regarding ETS. Posters were available at each station to 

facilitate learning. The final teaching station was a return demonstration station 

monitored by two instructors on the suctioning techniques learned. The significance of 

this teaching station strategy was the effectiveness in changing the ETS practices ofRN's 

and RT' s. The collection of data prior to and after the educational teaching stations 

allowed ETS practices to be critiqued and produced positive clinical outcomes. After 



implementation of the ETS protocol, follow up observations of staff performing ETS 

occurred at 2, 4 and 6 months. The study did not indicate if the staff observed at the 

different intervals was the same staff that was observed previously. 
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Copnell and Fergusson (1995) conducted a survey investigating the frequency of 

suctioning and the knowledge base of the nurse in the decision to suction intubated 

patients. The issue of how often or when to suction the patient is controversial in the 

literature. The sample consisted of 24 nurses of varied levels of critical care experience 

on a 16-bed PICU unit. The nurses were asked a series of open-ended questions relating 

to nurses' theoretical knowledge, ability to apply their knowledge, nurses suctioning 

practices and what guides nurses in the decision to suction. The nurses identified 20 

criteria that influenced the decision to suction. The large number of criteria identified, in 

a homogenous patient population, would lead the reader to believe the decision to suction 

is a complex one and requires critical thinking on the part of the nurse to initiate ETS. 

Many of the criteria stated are nonspecific and could be related to other causes. For 

example, changes in oxygen saturation and hemodynamics are not necessarily related to 

the need for suctioning; the patient may be restless and agitated for reasons other than 

secretion accumulation; an increase in airway pressure may indicate an increase in lung 

compliance; coughing may be simply due to irritation from the endotracheal tube or 

hyper responsive airways. 

The purpose of this study was to evaluate nurses' knowledge by identifying the 

criteria nurses use in practice rather than in theory. Nurses can not act upon signs that are 

not present (Copnell and Fergusson 1995). An area for future research suggested from 



this study was to develop a knowledge based instrument tool to evaluate nursing 

knowledge and practice. Exploring the relationship between knowledge and practice 

could be instrumental in advancing critical thinking and clinical decision making in 

nursing practice. 

Summary 
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ETS of intubated patients requiring mechanical ventilation is a necessary and 

indicated procedure in the maintenance of large airways. Although ETS is a common 

practice, complications and adverse effects are associated with ETS. The literature 

review provided documented research on the harmful sequale ofETS, recommendations 

of interventions studied to decrease the deleterious effects associated with ETS and 

surveys directed by nurses to guide nursing practice in an effort to minimize or prevent 

the untoward effects ofETS. The literature review did not reveal any studies that 

specifically compared or related actual observed demonstrated clinical practice ofETS 

with nursing knowledge and understanding of ETS. 



CHAPTER3 

Methodology 
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A discussion of the research design, the sample, the setting, the development and 

scoring of the measurement tools, methods of data collection, and analyses of data are 

presented in Chapter 3. A non-experimental quantitative methodology was used for this 

study. 

Design 

A descriptive design was used in this study to examine the nurses ' knowledge and 

understanding of adverse effects induced by ETS in relation to actual demonstrated 

clinical performance of ETS. A paper and pencil instrument was constructed to test 

knowledge. Observational guidelines were constructed to score the observed technique 

ofETS. 

Setting 

This study was conducted in a trauma critical care unit of a level one-trauma 

center located in the southwestern United States. All data were collected by the 

investigator. All suctioning performed by the nurses was on intubated patients co,nnected 

to Puritan-Bennett volume ventilators. The suctioning was instituted with inline 14 

gauge suction catheters. The suction gauges used for suctioning were Puritan-Bennett 

wall suction regulators. The Puritan-Bennett ventilator had manual controls, which 

allowed hyperoxygenation and hyperinflation without disconnecting the patient from the 

ventilator. Activation of the hyperoxygenation control provided 100% oxygen; washout 
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time according to ventilator manual, was 10 to 20 seconds (Puritan-Bennett, 1987). 

Activation of the hyperinflation control provided a tidal volume 1.5 times the set volume. 

The institutional protocol (Appendix A) for suctioning was congruent with guidelines 

recommended from the literature except for option to use nonnal saline instillation. 

Population and Sample 

The targeted sample for this study was all registered nurses (RN s) in the trauma 

unit (N=34 ). All nurses in the sample were: 

1. Registered Nurses (R.N.) 

2. Unit based (no float personnel, orientating nurses or students) 

3. Working a minimum of 24 hours a week in the ICU 

4. Caring for intubated patients requiring mechanical ventilation 

Protection of Human Subjects 

The research proposal was approved by the Tucson Medical Center Human 

Subjects Review Committee (Appendix B). Potential subjects received an explanation of 

the study from the investigator prior to participating in the study. A Disclaimer Fonn 

(Appendix C) was signed by each subject observed in the study. A promise of 

confidentiality was assured. Participant anonymity was maintained throughout the study 

by using assigned code numbers for participants on all data collection forms. 

Data Collection Instruments 

Three instruments were used in this study for data collection. One was a brief 

demographic questionnaire, the second was an observational tool and the third was a 

knowledge test associated with a clinical scenario. 



Demographic Instrument 

Demographic data was obtained to identify the subject's nursing education 

background and clinical experience in the critical care setting. The second intent of the 

demographic instrument (Appendix D) was to ascertain if nurses received a formalized 

orientation to ventilator management and ETS and if the nurse was aware of the 

institutional protocol for ETS. 

Observation Instrument 
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The Observational Tool (Appendix E) was used by the investigator to observe and 

score the nurse's actual demonstrated clinical performance ofETS. After a thorough 

review of the literature, the investigator compiled a list of actions deemed necessary to 

decrease the adverse effects and clinical complications associated with ETS. Each of the 

recommendations had validity from research findings or from reports of clinical practice 

experience in the literature (Table 1 ). 



TABLE 1 

Literature Recommendations for Safe Suctioning Technique 

1. Prevent decrease in baseline Pa02 by hyperoxygenating with 100% 

oxygen before, during and/or after suctioning (Baun, 1984, Chulay, 1988, Stone, 

1988, Swartz, 1996, Walsh, 1989) 
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2. Hyperinflate ( currently defined as increasing the tidal volume 11/2 times the present 

baseline ventilation volume by use of a manual resuscitation bag [MRB] or the sigh 

on the ventilator) between passes of the suction catheter (Chulay, 1988, Goodnough, 

1985, Stone, 1989, Swartz,1996) 

3. Decrease the possibility of suction induced hypoxemia and atelectasis using 

hyperinflation/hyperoxygenation suction sequence after each suction pass or after 

completion of suctioning (Baun, 1884, Chulay, 1988, Goodnough, 1985, Pruesser, 

1988, Skelley, 1980, Stone, 1988) 

4. Decrease risk of atelectasis and airway collapse by limiting negative pressure applied 

with the suction catheter to less than 120mm Hg (Amborn, 1976, Bell, 1994, Colgan, 

1968, Glass, 1995, Naigow, 1977, Swartz, 1996) 

5. Minimize oxygen desaturation by limiting duration of suctioning to less than 15 

second per pass ( Amborn, 1976, Bell, 1994, Chang, 1995, Glass, 1995, Swartz, 

1996) 

6. Minimize potential tracheal trauma by limiting suction catheter passes to 2 or less 

(pass generally defined as 20 seconds of nonventilation with 15 seconds or less of 

applied suction) (Bell, 1994, Chang, 1995, Glass, 1995, Swartz, 1996) 

7. Use intermittent suction to decrease the possibility of tissue aspiration, 

microatelectasis and airway trauma( Amikam, 1972, Chang, 1995, Glass, 1995, Jung, 

1976, Plum, 1956, Swartz, 1996) 
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From the literature recommendations and institutional protocol, the observational tool 

was constructed. The tool consisted of 10 yes and no questions (See Appendix E). Items 

1, 2, 3, 5, 6, 7 and 9 were included in the institutional protocol. Items 4, 8 and 10 were 

not specifically defined in the institution protocol. Although the institutional protocol 

included hyperinflation between catheter passes (item 3) it did not include post

suctioning hyperinflation (item 4). The institutional protocol did not address the number 

of suction passes (item 8). The institution's protocol suggests irrigation with normal 

saline as optional, a guideline not supported in the literature (Item 10). Although 

irrigation with normal saline is not supported by research and not recommended in the 

literature, it was included on the observational tool as RN' s may use the technique 

because it is an option for suctioning in the institution's protocol. However, if the nurse 

chose to institute normal saline instillation for suctioning purposes the action was scored 

as a negative (0) response. In addition to the protocol for performing ETS, the 

institutional protocol also outlined a patient assessment prior to suction. This portion of 

the institutional document was not included in the tool for the present study as the intent 

was to evaluate the actual technique; additionally there was insufficient data in the 

literature to document required assessment factors . 

The nurse's performance ofETS was observed by the investigator. Scoring of 

the observational tool was based on giving credit for the performance of recommended 

criteria for safe practice of ETS. Correct response or technique received one point (+ 1). 

A score of zero (0) was given if the technique was not performed or performed 

incorrectly. In addition, the investigator kept narrative notes during the observation. If 
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there was a question as to how to rate the response, the narrative would be used. 

Whenever narratives were used, the response was rated by both the investigator and an 

independent rater. This rater, a clinical nurse specialist, reviewed the narrative notes. 

Consensus between investigator and reviewer ratings was required. Possible score on the 

tool ranged from Oto+ 10. 

Prior to conducting the study, content validity of the instrument was detennined 

by five experts in the field of pulmonary nursing who were asked to judge each item of 

the tool for validity and relevance to the study. This group consisted of one pulmonary 

clinical nurse specialist; one critical care educator and three experienced ICU staff 

nurses. The clinical experts were competent to evaluate the criteria being used, therefore 

fulfilling the requirement of the panel of experts (Polit & Hungler, 1995). 

Knowledge Instrument 

A Knowledge Tool, associated with a clinical scenario, (Appendix F) was used to 

index the nurse's knowledge and understanding of the practice ofETS. Each item on the 

Knowledge Tool related to a technique evaluated on the Observational Tool. The 

Knowledge Tool was then constructed using the same research based actions as the 

Observational Tool. The questions asked on the questionnaire corresponded with each 

technique recommended for safe practice. Table 2 presents the content area evaluated 

and the corresponding item numbers from the Observation and Knowledge Tools. 

The scenario described an acutely ill adult requiring intubation and volume 

ventilation for respiratory support. The patient was hemodynamically stable, but required 

peep (P) and pressure support (PS) on synchronized intermittent mandatory ventilation 
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(SIMV) mode. The patient maintained an oxygen saturation greater than 90% on a Fi02 

of 0.50, P of 5cm H20 and PS of 10cmH20. The suctioning procedure was effective in 

removing thick purulent secretions but did cause oxygen desaturation. The knowledge 

questionnaire consisted of 12 yes and no questions related to the practice ofETS. Scoring 

for the questionnaire consisted of giving a one(+ 1) for a correct answer and a zero (0) for 

an incorrect answer. The subjects were asked not to leave any unanswered questions. 

Possible score on the tool ranged from O to+ 12. 

TABLE2 

Content and Corresponding Item Numbers from the Observation and Knowledge 

Tools 

Item Content Observation item Knowledge item 

pre-suction hyperoxygenation 1 1,2 

hyperoxygenation during suctioning 2 3 

hyperinflation during suctioning 3 4,6 

hyperinflation post-suctioning 4 5 

oxygen saturation post suctioning* 5 7 

suction pressure 6 8 

duration of suctioning 7 9 

number of suction passes 8 10 

intermittent verses continuous suctioning 9 11 

normal saline instillation 10 12 

Note.* 02 saturation post suctioning was monitored by the nurse 30 seconds post 

completion of suctioning episode. 



48 

Content validity of the instrument was also assessed prior to the study using 

experts from the field of pulmonary nursing who were asked to judge each item for 

validity and relevance to the study. The group consisted of one pulmonary clinical nurse 

specialist~ one critical care educator and three experienced ICU staff nurses. The same 

experts were clinically competent to evaluate the criteria being used, therefore fulfilling 

the requirement of a panel of experts (Polit & Hungler, 1995). 

Data Collection Protocol 

The investigator met with the staff prior to collecting the data and explained the 

purpose of the study. Nurses participating in the study signed a disclaimer form prior to 

being observed. Individual identification numbers were assigned to each nurse. 

Observational data was collected within a two-week time frame. 

The investigator identified nurses caring for patients who were intubated and 

receiving mechanical ventilation. The investigator, using the observational tool and 

noting a response to each item listed on the tool, observed the identified nurse at the 

bedside in the clinical practice of ETS of intubated patients connected to volume 

ventilators. A stopwatch was used by the investigator to time the duration of each 

suctioning sequence. As per the protocol for all ICU patients, continuous pulse 

oximmetry was used to assess oxygen saturation during and after the procedure. 

Upon completion of all observational data collected by the investigator a 

-
knowledge questionnaire to assess clinical knowledge relating to ETS and a brief 

demographic questionnaire were coded and given to each subject. The nurses were 
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instructed to complete and return the questionnaires within 14 days. The nurses were 

also instructed not to discuss or compare answers. The questionnaires were returned in a 

sealed envelope and placed in a secure box. The responses were retrieved by the 

investigator on a weekly basis. If questionnaires were not returned, staff was recontacted 

through email and requested to complete and return questionnaires. 

Data Analysis 

Data collected from the instruments were entered into the computer and analyzed 

using the Statistical Package for the Social Sciences (SPSS) 9.0 for windows (1999). 

Descriptive statistics were used to present the demographics, the total Observational Tool 

and Knowledge Questionnaire scores for this study. Chi Square analyses was used to test 

the relationship between the knowledge of suctioning and the observed techniques 

practiced by nurses in the skill of ETS. Each item on the observational tool was paired 

with the appropriate item on the knowledge test. Each item was then scored correct or 

incorrect and a 2 by 2 table was constructed to compute measures of association between 

the two instruments. 

Summary 

A descriptive research design was used to compare nursing practice and expertise 

to nursing knowledge and understanding of adverse effects associated with ETS. The 

target population consisted of critical care nurses in a southwestern hospital that 

performed endotracheal suctioning of intubated mechanically ventilated patients. 

Instruments included a demographic survey, an observational tool and a 

knowledge questionnaire. Data collection involved observation and scoring of nurses in 
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the actual demonstrated performance ofETS. A questionnaire to evaluate nurse's 

knowledge and understanding of the adverse effects associated with ETS was completed 

by each nurse. The data analysis included descriptive statistics and Chi square testing. 



CHAPTER4 

Results Of The Study 

The results of the study are presented in this chapter. The description of the 

sample, presentation of data and statistical analyses are included. 

Description of the Sample 
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The study sample consisted of 34 nurses who were observed in the practice of 

endotracheal suctioning. This sample included all RNs working in the Trauma Intensive 

Care Unit in a level-one trauma center. Of the 34 nurses observed, only 17 nurses 

returned the questionnaires, which included a brief demographic survey and the 

knowledge test. The staff were requested twice by e-mail to complete and return the 

questionnaire. A 17 /34 ( 50%) response rate on the questionnaires was obtained in this 

study. 

Demographic Results 

Descriptive statistics for the demographic data are presented in Table 3. Ages of 

the subjects ranged from 29 to 48 years with a mean of 39.5 years (SD =6.5). Years as a 

RN in practice ranged from 3 years to 25 years with a mean of 13 years (SD =6.1). 

Years of nursing experience in ICU ranged from 5 months to 26 years with a mean of9.2 

(SD =6.2). The educational demographics of the 17 nurses who responded to the 

questionnaire revealed a mixture of Diploma (2, 11.8%), Associate degree (7, 41.2%) and 

Baccalaureate degree (8, 47.1 %). Sixteen (94.1 %) of the RNs had received formal 

education in ventilator management of intubated patients. Thirteen (81.3%) nurses knew 



that a unit protocol existed for suctioning and 8 ( 61. 5%) of the thirteen nurses had read 

the protocol. 

TABLE3 

Demographic Characteristics of the Sample (N = 17) 

Age, Years 

Years RN 

Years ICU 

Observation Tool 

Min 

29 

3 

0.5 

Max 

48 

25 

26 

Mean 

39.6 

13.0 

9.3 

Description of Results 

SD 

6.5 

6.1 

6.2 
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The Observation Tool was designed to observe ETS practice and examine if that 

practice followed accepted guidelines. All 34 subjects were observed. Scores for each of 

the 10 items of the Observation Tool are presented in Table 4. The scores for correctly 

performed ETS ranged from 5 to 10 with a mean of 6.1 (SD =1.2)(See Table 5). One 

nurse (2. 9%) obtained the maximum score of 10. 

Observation 1 and 2 regarding hyperoxygenation, Observation 5 regarding 

oxygen saturation and Observation 7 regarding duration of suction pass were performed 

correctly by each nurse (N=34, 100%). All nurses were observed hyperoxygenating with 

100% oxygen for suctioning by use of the 100% oxygen control button on the ventilator. 

The duration of each suction pass ranged from 5 to 12 seconds. 
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TABLE4 

Scores on Observation Tool by Content (N=34} 

Summary of Observation Content Item No. Correct Incorrect 

1. Hyperoxygenation prior to ETS Obsl 34 0 

2. Hyperoxygenation post ETS Obs2 34 0 

3. Hyperinflation during ETS Obs3 2 34 

4. Hyperinflation post ETS Obs4 1 33 

5. 02 saturation after suctioning Obs5 34 0 

6. Suction pressure Obs6 21 13 

7. Duration of catheter pass Obs7 34 0 

8. Number of catheter passes Obs8 27 7 

9. Intermittent verse continuous suction Obs9 11 23 

10. Normal saline instillation ObslO 9 25 

TABLES 

Observation Tool Total Score (N=34} 

Tool Mean SD Range 

Observation 6.1 1.21 5 to 10 
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Two ( 5. 9%) nurses performed hyperinflation during suctioning and only 1 (2. 9%) 

nurse performed hyperinflation post suctioning. Twenty-one (68.8%) of the nurses 

suctioned using suction pressure at 120mm Hg or less. However, only 6 (29%) of the 21 

nurses looked at the suction gauge prior to suctioning. Suction gauge settings ranged 

from 100 to 180 mm Hg prior to suctioning. 

Frequency of suction catheter passes ranged from 1 to 4 catheter passes 

(Observation 8). Seven (21 %) nurses made 3 or more catheter passes. The nurse 

observed making 4 catheter passes explained her frequent passes were due to copious 

secretions. Eleven (32%) nurses used intermittent application (Observation 9) of suction 

while 23 ( 68%) used continuous application when suctioning the patient. Instillation of 

normal saline prior to suctioning, was performed (Observation 10) by 25(74%) of the 

nurses. Correct response for scoring this observation was not instilling saline for 

suctioning. 

In reviewing the observation totals, Observation 1, 2, 5 and 7 were performed 

correctly by all nurses (N=34) according to accepted guidelines. Observation 3 was 

performed by 2 (5.9%) nurses and observation 4 was performed by only 1 (2.9%) nurse. 

Observation 10 was not a recommended guideline for practice and nurses were given a 

correct performance score for not instilling normal saline. Omitting Observation 10 from 

the analysis would not have changed the percentage of those who achieved 100% skill 

performance. Observation 6, 8, 9, were performed incorrectly by 27(79%) nurses. 
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Consequently, only 1(3%) nurse performed ETS according to accepted guidelines and 8 

(24%) other nurses performed ETS above the Mean 6.1 (SD= 1.2). 

Knowledge Questionnaire 

The Knowledge Questionnaire was designed to examine the nurses' knowledge 

regarding complications of ETS. Scoring of the 12 item Knowledge Questionnaire 

(N=l 7) is presented in Table 6. Of the seventeen nurses responding to the Questionnaire, 

the correct scores ranged from 7 to 12 with a mean of 9.2 (SD =1.6) (See Table 7). One 

nurse (5.9%) answered all questions correctly. This nurse was not the same person 

scoring 100% on the Observation Tool. 
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TABLE6 

Scores on K.nowled~e Questionnaire b~ Item (N= 17) 
Knowledge Item Content Item# Correct Incorrect 
1. Pre oxygenation prior to suctioning Ql 11 6 

2. Hyperoxygenation increase baseline Q2 13 4 
Sa02 

3. Oxygenation decreases susceptibility to Q3 7 10 
dysrhythmia 

4. Hyperinflation breaths increased Q4 16 
arterial pH 

5. Hyperinflation to reverse atelectasis Q5 13 4 

6. Hyperinflation/suction sequence Q6 14 3 
increases MAP 

7. 02 saturation post suctioning pass Q7 11 6 

8. Suction pressure and airway collapse Q8 17 0 

9. Duration of suction pass on 02 saturation Q9 15 2 

10. Repeated suction pass and tracheal QlO 17 0 
trauma 

11. Continuous application verses intermittent Qll 10 7 
application 

12. Normal saline instillation Q12 12 5 



57 

TABLE 7 

Knowledge Questionnaire Total Score (N=l 7) 

Tool Mean SD Range 

Questionnaire 9.2 1.6 7 to 12 

Questions 1, 2, 3 on the Knowledge Questionnaire related to hyperoxygenation 

when suctioning. Eleven ( 64. 7%) of the 17 nurses filling out the Questionnaire agree that 

hyperoxygenation does not occur instantaneously when giving 100% oxygen prior to 

suctioning. Thirteen (76.5%) nurses answered correctly that hyperoxygenation will 

increase baseline Sa02 level prior to suctioning. Only 7 ( 41.2%) nurses answered 

correctly that pre and post oxygenation can decrease susceptibility to dysrhythmias. 

Questions 4 and 5 were concerned with hyperinflation during and after suctioning. 

Sixteen (94.1 %) nurses answered correctly that hyperinflation during suctioning can 

increase arterial pH and decrease carbon dioxide tension. The item hyperinflation 

following suctioning can reduce or reverse atelectasis induced by suctioning, was 

answered correctly by 13 (76.5%) nurses. Fourteen (82.4%) nurses had a correct 

response to Question 6, nurses would not repeat the hyperinflation/ suction sequence on 

the patient with a markedly elevated MAP. Four of those fourteen nurses commented on 

the Questionnaire they would wait several minutes and then suction again if necessary. 

Question 7 was answered correctly by 11 (64.7%) nurses regarding expectation of 

lowest oxygen saturation to occur after the conclusion of suctioning. Seventeen nurses 
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(100%) answered questions 8 and 10 correctly. Nurses agreed one would not increase 

suction pressure to decrease risk of airway collapse and atelectasis. In addition, nurses 

knew repeated passes with a suction catheter would cause tracheal trauma. Question 9 

had an 88.2% correct response regarding duration of suction pass affecting oxygen 

saturation level. Ten (58.8%) nurses answered Question 11 correctly that intermittent 

application of suction rather than continuous application decreases risk of tracheal trauma 

and tissue aspiration. For Question 12 regarding normal saline instillation 12 (70.6%) 

nurses answered normal saline instillation will not increase the amount of secretions 

removed during suctioning. 

In review of the Knowledge Questionnaire, Questions 8 and 10 were answered 

correctly by all nurses (N=l 7), 1 nurse (5.9%) answered all questions correctly and 7 

(41%) other nurses scored above the Mean 9.2 (SD=l.6). 

Demographics and Study Variables 

The relationship between demographic factors (age, years in ICU and education) 

and total scores on the Observation and Knowledge Tools was determined. The sample 

was divided into two groups, those younger than 40 and those 40 and older, and the mean 

scores for the Observation and Knowledge Tools calculated for each group. The younger 

group scored lower on both the Knowledge and the Observation Tools, but the difference 

reached statistical significance (P=.027) for the Observation Tool only. The relationship 

to time worked in ICU was also evaluated. The sample was split into short time working 

in ICU (<=9yrs) and long time (>9yrs ). The differences between the two groups on the 
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tools were not significant. Level of education (Baccalaureate degree versus Diploma or 

Associate degree) also had no effect on scores. (See Table 8). 

TABLE& 

Demographic variables and mean scores on Observation and Knowledge Tools (N=17) 

Less than 40 

Older than 40 

ICU less than 9yrs 

ICU more than 9yrs 

BSN 

Diploma, ADN 

*significant at p=.027 

Observation Tool 
Mean SD 
5.78 (.97) 

7.25 (1.49)* 

6.5 (1.6) 

6.44 (1.33) 

6.75 (1.58) 

6.22 (1.3) 

Relationship Between Knowledge and Practice 

Knowledge Tool 
Mean SD 
9.0 (1.87) 

9.38 (1.30) 

9.25 (1.67) 

9.11 (1.62) 

9.88 (1.25) 

8.56 (1.67) 

The relationship between knowledge and clinical practice was determined by 

performing crosstabulations between specific items on the Knowledge and Observation 

Tools (See Table 9). Chi square analyses could not be performed due to inadequate 

sample size (N=l 7). The number per cell count was inadequate to compute a measure of 

association between the Observations and Knowledge Tool questions 



TABLE9 

Observation Items Specific to Each Knowledge Item 

Observation Item 

Obs 1 Hyperoxygenation prior to ETS 

Obs2 Hyperoxygenation post ETS 

Obs3 Hyperinflation during ETS 

Obs4 Hyperinflation post ETS 

Obs5 02 saturation after suctioning 

Obs6 Suction pressure <120mm Hg 

Obs7 Duration of catheter pass <15 sec 

Obs8 Suction catheter passes 2 or less 

Knowledge Item 
QI Pre oxygenation prior to 

suctioning 
Q2 Hyperoxygenation increase 

baseline Sa02 

Q3 Oxygenation decreases 
susceptibility to dysrhythmia 

Q4 Hyperinflation breaths for 
increased Arterial pH 

Q6 Hyperinflation and increased 
MAP 

Q5 Hyperinflation 'reverses 
suction induced 
atelectasis 

Q7 Suctioning pass and 02 
saturation 

Q8 Suction pressure and airway 
collapse 

Q9 Duration of suction pass 

Q 10 Repeated suction pass and 
trauma 

Obs9 Intermittent versus continuous suction --- Q 11 Intermittent suction 
decreases tracheal 
trauma 

Obs 10 Normal saline before suctioning Q 12 Normal saline instillation 
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In analyzing Observation 1 in relation to Question 1, 17 nurses ( 100%) 

hyperoxygenated with 100% oxygen prior to suctioning, and 11(64%) of the 1_7 nurses 

knew 100% oxygen does not occur instantaneously when initiated for ETS. Observation 

1 was also crosstabulated with Question 2. Seventeen (100%) nurses hyperoxygenated 

with 100% oxygen prior to suctioning, although 4 (23%) nurses did not respond that this 

intervention can increase baseline Sa02 levels. 

Relating Observation 2 and Question 3, all nurses (N=l 7) hyperoxygenated with 

100% oxygen pre and post suctioning. Seven ( 41 % ) nurses agreed this intervention could 

decrease susceptibility of dysrhythmias. 

Observing nurses in Observation 3, only two (12%) of the 17 nurses' 

hyperinflated their patients during suctioning. Sixteen (94%) nurses answered Question 4 

correctly knowing hyperinflation during suctioning can increase arterial pH and decrease 

carbon dioxide tension. Observation 3 was also crosstabulated with Question 6 and 

affirmed 14 (82%) nurses knew hyperinflation may contribute to an elevated MAP and 

they should wait to repeat suctioning if necessary. 

Thirteen (76%) nurses answered Question 5 correctly agreeing hyperinflation post 

suctioning can reverse suction induced atelectasis. However, observation 4, post suction 

hyperinflation, was preformed by only one (7.7%) of the 13 nurses. 

Observation 5 crosstabulated with Question 7 demonstrated only 11 ( 65%) nurses 

knew the lowest Sa02 could occur more than 20 seconds after the conclusion of a 

suctioning pass. However, when observed, all nurses (N= 17) visually checked the 
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patient's monitored oxygen saturation within 30 seconds after suctioning to ensure there 

were no incident of oxygen desaturation. 

Nine (53%) nurses were observed suctioning with suction pressure greater than 

120mm Hg. However, answering Question 8, all nurses (N=l 7) knew not to increase 

vacuum suction as the increase in suction could cause airway collapse and atelectasis. 

In Observation 7 the duration of catheter pass for suctioning was less than 15 

seconds for all nurses (N= 17) observed suctioning. Fifteen (88%) nurses scored a correct 

response to Question 9 knowing duration of the suction pass can cause hypoxemia. 

Observation 8 crosstabluated with Question 10 affirmed all nurses (N=l 7) knew 

repeated catheter passes could induce tracheal trauma. Three ( 18%) nurses made ;, or 

more passes for suctioning. 

Ten (58%) nurses answering Question 11, regarding intermittent verses 

continuous suctioning, knew intermittent suctioning was less traumatic. However, when 

observed 6 ( 6%) of the 10 nurses applied continuous suction to suction the patient. 

Observation 10 and Question 12 related to normal saline instillation for 

suctioning. Twelve (70%) nurses agreed normal saline would not increase the amount of 

secretions retrieved by suctioning. However, 5 (41%) of the 12 nurses used normal saline 

prior to suctioning. One nurse commented using normal saline because the patient's 

secretions were very thick and a second nurse commented use of normal saline improved 

suctioning results. 
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Although statistical testing was not possible, description of the relationship 

between knowledge and skill performance demonstrated that there was not congruence 

between knowledge and demonstrated skill. Four skill areas were performed correctly 

and two knowledge questions were answered correctly by all nurses. On matching of the 

knowledge items with correct observation items there were no items where all nurses got 

both the knowledge and observation items correct. 

The four skill areas performed correctly were hyperoxygenation pre and post 

suctioning, checking Sp02 post suctioning and duration of suctioning pass. None of the 

knowledge items related to these skills were answered correctly by all nurses. Correct 

knowledge responses varied from 7 nurses answering question 3 correctly to 15 nurses 

correctly answering question 9. (Table 10). 

TABLE 10 

Knowledge Level Related to Skills Correctly Performed by All Nurses (N= 17) 

Skill correctly performed by all 

Obs 1 

Obs2 

Obs5 

Obs7 

17 

17 

17 

17 

Number with knowledge item correct 

Ql 

Q3 

Q7 

Q9 

11 

7 

11 

15 

Q2 13 

The two knowledge items answered correctly by all nurses were questions 

regarding vacuum pressure causing airway collapse and suction catheter passes inducing 
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tracheal trauma. Neither of the skill items associated with these knowledge items was 

performed correctly by all nurses. Observation scores of the corresponding skills 

performed varied from 8 nurses suctioning with the recommended suction pressure to 14 

nurses correctly performing the recommended number of suction passes for ETS (Table 

11). 

TABLE 11 

Skill Level Related to Knowledge Items Answered Correctly by All Nurses (N= 17) 

Knowledge item answered 
correctly by all 

Q8 17 

QlO 17 

Number correctly performed 
corresponding skill 

Obs6 8 

Obs 8 14 

The remaining items on the Observation Tool were crosstabulated with 

corresponding content items on the Knowledge Questionnaire. The crosstabulations are 

shown in Table 12. Items 3 and 4 on the observation tool related to hyperinflation. On 

these items, perfonnance was low but knowledge scores were much higher. Nurses had 

information regarding hyperinflation, but their knowledge was not reflected in practice. 

Observation item 9 related to use of intennittent verses continuous suction. On this item 

there appeared to be no relation between a correct skill demonstrated and knowledge. 

The last item on the observation tool related to saline irrigation. Again, there appeared to 

be no relation between a correct skill demonstrated and knowledge. 
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TABLE12 

Crosstabulations for Observation Item and Corres:gonding Knowledge Item 

OBS3 Hyperinflation during 
Incorrect Correct 

Total 

Q4 Incorrect 1 1 
Correct 15 1 16 

Total 15 2 17 
OBS3 Hyperinflation during 

Incorrect Correct 

Total 
Q6 Incorrect 3 3 

Correct 12 2 14 
Total 15 2 17 
OBS4 Hyperinflation post 

Incorrect Correct 

Total 
Q5 Incorrect 4 4 

Correct 12 1 13 
Total 16 1 17 
OBS9 Intermittent vs continuous suction 

Incorrect Correct 

Total 
Qll Incorrect 4 1 5 

Correct 4 6 10 
Total 8 9 17 

OBS10 Normal Saline Instillation 
Incorrect Correct 

Total 
Q12 Incorrect 4 1 5 

Correct 5 7 12 
9 8 17 
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Summary 

Descriptive measures of frequency and central tendency were used to describe the 

sample, Observation Tool and Knowledge Questionnaire response. Crosstabulation was 

used to describe the relationship between observed clinical practice and knowledge of 

practice. 

Thirty-four nurses (N=34) were observed in the clinical practice of ETS. The 

scores for correctly performed ETS ranged from 5 to 10 with a mean of 6.1 (SD = 1.2). 

Eight (23 % ) nurses scored above the mean 6 .1. Seventeen nurses (N= 17) returned the 

Knowledge Questionnaire along with the brief Demographic Survey. The correct scores 

on the Questionnaire ranged from 7 to 12 with a mean of9.2 (SD= 1.6). Nine (52%) 

nurses scored above the mean of9.2. 

Crosstabulation was used to compute an association between knowledge and 

clinical practice. Because of sample size (N= 17) the number per cell count was 

inadequate to compute a measure of association between knowledge and practice of ETS. 
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CHAPTERS 

Discussion, Conclusion And Recommendations 

This chapter presents the discussion of the findings as related to the literature and 

the conceptual framework. The implications for nursing, limitations of the study are 

discussed and recommendations for future research are presented. 

Discussion 

The tools for this study were designed to examine if a relationship existed 

between clinical practice ofETS and nurses knowledge ofETS. Nine (26%) of 34 nurses 

scored 7 or higher (mean 6.1) on the Observation Tool. Eight ( 46%) of 17 nurses scored 

10 or higher (mean 9.2) on the questionnaire. When answers on the Knowledge Tool 

were related to observation of actual technique, correct responses in the two tools were 

not consistent. Therefore, two major conclusions were made: 1) Nurses ' performance of 

ETS was inconsistent with published guidelines, and 2) Knowledge and skill were not 

congruent. 

All nurses (N=34) hyperoxygenated their patients pre and post suctioning. 

Manual hyperoxygenation of 100% is effective for two minutes when initiated through 

the ventilator for suctioning. While observing nurses hyperoxygenate for suctioning, 

communication about their understanding of ventilator washout time would have been 

helpful in assessing the incorrect response (N=6) on the Knowledge question for 

immediate expectation of 100% oxygen for suctioning. One nurse hyperoxygenating with 

100% verbalized waiting the necessary 20 seconds before initiating suctioning. Nurses 
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initiate 100% oxygen manually through the ventilator before gloving and suctioning 

which allows for the 10 to 20 second time interval necessary for 100% oxygen to reach 

the patient. The assumption could be made the nurse was allowing time for the ventilator 

to adjust for 100% oxygen. 

The literature supports the principle that pre and post oxygenation can decrease 

susceptibility to cardiac arrhythmias (Clark et al, 1990, Goodnough, 1985, Shin, 1969, 

Stone, et al 1989, and Walsh, et al, 1989). Question 3 had the highest incorrect score and 

was the only question with a less than 50% correct response rate. This result may have 

been due to wording of the question or nurses taking out of context the intended purpose 

of the question to relate hypoxemia to dysrhythmia' s, an adverse effect associated with 

suctioning. The written scenario was a backdrop to give substance to the questionnaire. 

The scenario described the patient desaturating with suctioning and having incidence of 

dsyrhythmias. Studies from the literature (Chang, 1995 and Stone et al, 1989) affirm 

suction induced hypoxemia may lead to cardiac dysrhythmia. 

Hyperinflation for suctioning is easily accessible through the manual sigh control 

on the ventilator. The literature supports the intervention of hyperinflation with 

hyperoxygenation particularly in patients with abnormal lung function and evidence of 

oxygen desaturation (Baun, 1984, Chulay, 1984, Goodnough, 1985, and Stone, et al 

1989). The patient in the scenario had pnuemonia and exhibited desaturation with 

suctioning. In addition to studies advocating routine hyperinflation, there are studies 
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that suggest caution or limiting use of hyperinflation breaths with suctioning: citing risk 

of increased MAP, arrhythmias or increased peak airway pressures (Baun, 1984, Pruesser 

et al, 1988 and Stone, et al, 1989,). Nurses in this current study were able to adapt the 

theory of hyperinflation to the patient in the scenario affinning hyperinflation can 

increase arterial pH and should be limited for increased MAP associated with 

hyperinflated breaths. The Stone et al (1989) study recommended hyperinflation suction 

sequences be limited to 2 per suction episode due to significant increased MAP in 

coronary artery bypass surgical patients due to post operative hypertension. The Stone 

study was limited to an isolated patient population, affirming that suction practices are 

dependent on patient situations. Four of the 14 nurses responding correctly to Question 6 

added they would wait a few minutes and suction again if necessary and one of the four 

nurses added she would continue to suction if the patient had bubbling secretions. 

Question 5 regarding hyperinflation after suctioning is a recommended guideline to 

decrease risk of suction induced atelectasis. However, when observed in clinical practice 

only two nurses administered hyperinflated breaths for suctioning and of the two only 

one nurse administered hyperinflated breaths after suctioning. 

Hyperinflation and hyperoxygenation are performed to increase Pa02 and thus 

avoid reductions below baseline levels during ETS. Each patient responds differently to 

suctioning. Hyperinflation/suction sequence administered to a coronary artery bypass 

patient may have a different result than administering the same technique to a patient 

with pneumonia or other abnormal lung function. It is unlikely that any one suctioning 



intervention will be beneficial for all patient situations. The reason for nurses in the 

present study omitting hyperinflation was not clear. Hyperinflation may have been 

omitted due to concern about side effects or it may have been just simply omitted. 

All nurses (N=l 7) knew increased vacuum suction could cause suction induced 

atelectasis and tracheal trauma. Thirty-four nurses were observed suctioning and only 6 
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( 18%) nurses actually looked at the suction gauge prior to suctioning. Assumption in this 

situation could be made the nurse knew what the suction gauge was set at from the 

previous suction episode and therefore did not look at the suction gauge that particular 

time. However, that does not explain the nurses using greater than 120mm Hg for 

suctioning. One nurse adjusted the suction gauge to 180 without even looking prior to 

suctioning. Are nurses practicing what they know or are they just going through the 

motions? A similar study conducted by Bell et al, (1994) to establish a protocol fo~ 

suctioning observed nurses applying incorrect suction with a variety of settings. 

Twenty-five nurses (74%) irrigated with normal saline prior to suctioning. The 

use of saline for lavage was excessive in the similar study by Bell et al (1994). The 

institutional policy for the unit in this study lists normal saline for irrigation as optional. 

Communication during the observation session would have been worthwhile to ascertain 

why nurses continue to use normal saline instillation. There is no evidence that instilled 

saline moves beyond the main stem bronchus. One nurse observed instilling saline down 
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the endotracheal tube remarked the saline produced better results for suctioning and a 

second nurse justified the use of saline because the patient's secretions were thick. 

Recent studies in the literature continue to suggest normal saline instillation for 

suctioning may be harmful to the patient and should not be a recommended guideline for 

suctioning (Ackerman, 1998, Chulay, 1993, and Kinloch, 1999). Instillation of normal 

saline does not facilitate removal of secretions and does not improve oxygenation status. 

Nurses in clinical practice must keep abreast of current literature and research for optimal 

patient outcomes. 

Relationship to Conceptual Framework 

Endotracheal suctioning is a skilled practice that is guided by theory. Nurses tend 

to loose sight of theory learned by taking their knowledge for granted in clinical practice. 

Benner's (1984) model contends that in skill acquisition the nurse passes through the 5 

levels of proficiency as the skill improves. Each level of practice is characterized by 

advances in clinical knowledge. The nurses in this study averaged 9 years clinical 

experience in critical care. Benner' s levels of proficiency propose the nurses in this study 

would be expected to fall into the proficient and expert level. According to Benner 

(1984), expertise arises from extensive experience in the same clinical setting. 

The scores of skilled practice in the study are of concern and imply ETS takes on 

the role of a skill that is simply routine. Although nursing requires theoretical 

understanding in performing ETS, the novice is guided by rules and the expert 

instinctively "just does it". Copnell and Fergusson (1995) in a study to evaluate what 
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criteria nurses use for deciding to suction made a similar comparison. Nurses make 

decisions and assessments so rapidly that they are unaware of the thought process guiding 

them in the suction process (Copnell and Fergusson, 1995). This ability according to 

Benner is a characteristic of expert practice. Nurses are not guided by thought but by 

instinct. Judging expert practice by published criteria for ETS, nurses in the current study 

did not perform at levels deemed expert by published criteria. One possible explanation 

is that "expert" is determined by the unit milieu. Benner' s reference to nursing as an 

"unstructured domain" embodies the essence of clinical nursing practice. There are no 

set rules in nursing. Clinical expertise can not be captured by a model. What works for 

the unit milieu dictates accepted practice. The rules for suctioning change with the 

situation encountered. What is of concern in the study, nurses should not be judging 

expert practice by the unit milieu but by research driven standards. 

The nurses in the present study all tended to omit the same aspects of the ETS 

skill. Only one nurse was observed performing expert practice in the skill of ETS. In 

this unit, expert practice did not include techniques such as hyperinflating. It is again of 

concern that, although the nurses knew the importance of hyperinflation by their 

responses to the question, they did not use this knowledge in practice. A major problem 

facing nursing as a profession is to assure that practice is theory based, not simply done 

because "that is the way it is always been done". 

The culture of a unit carries an understanding of what is excellent and what is 

ordinary "taken-for-granted" practice. When nurses are learning ETS from other nurses, 

the unit's practices of ETS determine what the expectation will be of the nurse learning to 
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suction. All nurses (N= 17) knew increased suction pressure induces tracheal trauma and 

only 6 of 34 nurses were observed checking suction gauges for correct vacuum pressure. 

Nurses master many skills. However, unless surrounded by nurses who focus on 

clinical learning guided by theory of practice, nurses will focus on learning the skill not 

the knowledge behind the skill. A nurse emulating another nurse in practice 

consequently mandates the character of the unit. 

Significance to Nursing 

The current study suggests the need for unit inservice and education to reevaluate 

the current practice for ETS. It is important that nurses are current in the accepted 

practice ofETS to minimize adverse effects associated with suctioning. The freq~ency of 

ETS is dependent on the nurse's expertise, experience and education. Nursing education 

should refocus on the clinical practice ofETS supported by the theoretical knowledge. 

The culture of a unit dictates how nurses develop distinct approaches to learning. Each 

unit culture sets up patterns of practice and transmission of clinical knowledge. 

Examining these patterns can enhance clinical expertise among nurses. Nursing 

interventions should include knowledge of the consequences of tracheal suctioning and 

skill to avoid complications. 

This study also suggests that each unit needs identifiable leaders who are also 

capable of integrating current theory in their practice. These expert leaders could then 

create a unit milieu, which would lead to the development of nurse~ who not only 

perform a skill intuitively but also performed that skill according to current theory. 
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Limitations of the Study 

The first limitation of the study was the actual sample size. The small return rate 

of the knowledge questionnaire by the nurses did not allow for significant testing of the 

data to measure a relationship between knowledge and practice. Nurses were .not told 

specifically what was being observed about their suctioning technique. After reading 

through the questionnaire, nurses may have been intimidated by the questions. Nurses, 

realizing their suctioning technique was incorrect, did not care to participate in answering 

the questions. 

Another limitation of the study was the Observation tool. The Observation tool, 

although constructed to evaluate the guidelines for safe suctioning recommended from 

the literature, should have included a section for verbal interaction between the 

investigator and the nurse suctioning the patient. Each suction situation is different 

depending on the circumstances for suctioning and the rational for ventilating the patient. 

For instance, one nurse suctioning with normal saline responded she was using saline 

instillation because the secretions were thick. Verbal interaction could have clarified if 

the nurse always used saline instillation for suctioning or for that particular situation. 

Nurses making three or more passes of the catheter for suctioning may have had a reason 

not obvious to the investigator. 

The third limitation of this study was confining the study to just one unit. 

Observing nurses in a different critical care unit in the same institution or in another 

hospital may determine if the issues of inconsistency are particular to the unit culture, the 
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hospital or the "domain" of nursing. Investigating more than one area may also help 

determine whether nurses follow a protocol for suctioning or just emulate one another in 

the skill of suctioning. 

Implications for Research 

A recommendation for further study would be to repeat this study and observe 

nurses a second time in the clinical demonstrated practice ofETS. The data from this 

study supports nurses have theoretical knowledge regarding practice ofETS; however, 

this knowledge is not congruent with clinical practice. Observing nurses suction, after 

answering the questionnaire, for a second time may find nurses are more congruent 

following accepted guidelines for suctioning. Future research regarding endotracheal 

suctioning should include testing knowledge and skill retention. Reexamining ETS skills 

at six and twelve month intervals after education or unit inservice would identify success 

of nurses relating knowledge to the practice of ETS. 

Continued research is needed to refine endotracheal suction technique further 

identifying patients at greatest risk for adverse response to suctioning. Additional areas 

of research should include how nurses make decisions regarding suction practice and how 

often should suctioning be instituted. Does the return of secretions warrant induced 

hemodynamic stress associated with suctioning. How often ETS should be performed is 

a controversial subject and a decision nurses make every day. Many of the studies related 

to the interventions for successful suctioning are outdated. Ventilator management is 
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continually changing depending on the needs of a specific patient population and the 

requirement for ventilation. New research findings assessing how ventilated patients are 

being managed will influence suctioning practice and guidelines. 

Summary 

The instruments designed for this study examined the relationship between 

clinical practice ofETS and nurses knowledge ofETS. Two major conclusions were 

made from this study; 1) The performance of ETS by nurses was inconsistent with 

published guidelines and 2) Nurses knowledge and skill ofETS is not congruent. Based 

on this study and current literature it is appropriate to ask if nurses are practicing what 

they know in theory or are nurses "just going through the motions". The tabulated scores 

from this study would suggest ETS has become a skill that is regarded as routine and 

consequently there is no thought process behind the practice. This study supports 

Benner' s theory that as nurses become experts in their specialty they can loose sight of 

the knowledge learned and perform skills not with thought but by instinct. 

Nurses must keep current through education and clinical practice with accepted 

guidelines for ETS to minimize the adverse effects associated with suctioning. ETS is a 

varied practice dependent on the situation and circumstances of the patient being 

ventilated. 

Future studies should include how nurses make decisions to suction and what 

guides nurses in the clinical practice of suctioning related to specific patient populations. 

As ventilator management of patients change so will guidelines for suction practice. 
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TIJCSON :MEDICAL CENTER 
NURSING 

Artificial Airway Suctioning: 
SUBJECT: Endotracheal Tube OR Tracheostomy Tcbe 
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Index Number 
IF 2 

Skill Level: RN_K_ 
OT_ 

LPN_K_ 
Other_ 

NA_ 
PCT _x_ 

PHYSICIAN_ PT_ 

SP: Cate:ory Source: Sputum, Blood 
Protective Equipment: 

l_K_ 2_ 
All_ 

3_ 
GL_K_ GW_ M-X_ E_x_ 

PURPOSE: To maintain a patent airway. 

EQUIP1\IB1't'T: 

Gloves, Protective Eyewear, Mask 
Suction Catheter Kit (contains #14 catheter, sterile glove, sterile solution basin) 
R.egul.ated vacuwn source "ith tubing and collection recq,tacle 
Unit dose saline vials for irrigation - optional 
Optional: Sputum trap for specimen collection 

Varying sizes of suction catheters arc available 

SPECIAL INSTRUCTIONS: 

1. Indications for artificial airway suctioning: 

a. Patient assessment shows signs of agitation, restlessness, rhonchi and gurgling over large airways . 
b. Changes in breathing pattern or quality of breath sounds. 
c. Inability of patient to clear own airway. 

2. Do not use "full line" vacuum. It is too high and could cause damage. Suggested suctioning negative 
pressure for adults is 80-120mm Hg. 

3. Maximum suctioning time should not exceed 5-15 seconds. Rotation will prevent adherence of catheter to 
the tracheal mucosa minimizing tissue trauma. 

4. Never apply suctioo during insertion of suction catheter. 

5. lbe patient may require preoxygenation on 100% 0:: and "sighing" (if on ventilator) to prevent hypoxia 
during suctioning. 

6. Never reinsert catheter after withdrawal is begun. If there is a mucous plug at the end of the catheter the 
plug may be pushed farther down into the trachea. 

Originatin:fReview Source 

Nursing, P-P Committee, 

1 F 02 

Date Issued 

8/96 

Effective 

Supercedes 

6/96 

File in 

Med/Surg 

Section 

F 

Page 
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APPENDIXB 

HUMAN SUBJECTS APPROVAL 



! • 

THE UNIVERSrIY OF 

Human Subjects Commiuee ARIZONA® 1622 E. Mabel St. 
P.O . Box 245137 
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HEALTH SCIENCES CENTER 

.:;;p 
Tucson. Arizona 85724-5137 
(520) 626-6721 

22 July 1999 

Martha Putnam, R.N., B.S.N. 
Clo Gayle Traver, R.N., M.S.N. 
College of Nursing 
PO BOX 210203 

RE: RELATIONSHIP BETWEEN KNOWLEDGE AND CLINICAL PRACTICE IN THE 
PERFORMANCE OF ENDOTRACHEAL SUCTIONING 

Dear Ms. Putnam: 

We received documents concerning your above cited project. As stated, this project will be 
conducted at Tucson Medical Center (TMC) only. Since TMC requires IRB review at their 
institution, all documents should reflect contact information for TMC' s Human Research 
Committee; no references to the UA Human Subjects Committee should be used (see enclosed copy 
of your Subject's Disclaimer Form). Since this project is being conducted at an institution with its 
own IRB and is an observational project, regulations published by the U.S . Department of Health 
and Human Services [ 45 CFR Part 46.101 (b) (2)] would exempt this type of research from review 
by our Committee. 

Thank you for informing us of your work. If you have any questions concerning the above, please 
contact this office. 

Sincerely, 

rJ:tk)) r; f}i/1~, /I/)_ 
David G. Johnson,«.~ . 
Chairman 

Human Subjects Committee 

DGJ/js 
cc: Departmental/College Review Committee 



~ . 

G) TMC HealthCare 

August 1 9, 1999 

Martha Putnam, RN 
Tucson Medical Center 
5301 E.Grant Rd. 
Tucson, Arizona 85712 

RE: Relationship Between Knowledge and Clinical Practice in the Performance of 
Endotracheal Suctioning 

Dear Ms. Putnam: 
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The revised consent form was received and reviewed. On behalfofthe TMC Human Research 
Committee I hereby grant final approval. You may begin data collection. 

It is understood that no changes may be made to the study without the knowledge of the TMC 
Human Research Committee . Please be aware that a copy of the consent form must be keptas 
part of the study records. Review by the Human Research Committee has been set at six months 
with the understanding that if there has been little or no activity on this study the committee will 
re-evaluate the cost effectiveness of continuing the study in the TMC Research Program. 

If you have any questions please contact the TMC Research Office at 324-5512. 

Sincerely, ~ 

'fJ) IV 
~- Spark, D. Chair 

TMC Human Research Committee 

Clinical Research Office 
5301 E. Grant Road + Tucson, AZ 85712 

(520) 324-5512 • Fax: (520) 324-5520 
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UNIVERSITY OF ARIZONA COLLEGE OF NURSING 

SUBJECT'S DISCLAIMER FORM 
Relationship Between Knowledge And Clinical 

Practice In The performance ofEndotracheal Suctioning 

83 

You are being asked to voluntarily participate in a study exploring nursing knowledge 
and clinical practice of endotracheal suctioning. In allowing yourself to be observed in a 
routine standard nursing procedure endotracheal suctioning of intubated patients and by 
responding to questions in a questionnaire, you will be giving your consent to participate 
in the study. 

The observation will take approximately 5 minutes. After being observed you will be 
given a questionnaire to answer on your own time, requiring approximately 10 tol5 
minutes to complete. You will be asked to complete all questions on the questionnaire 
and not share your answers with your co-workers. Your identity will not be revealed and 
your confidentiality will be maintained in all reports of this project. The questionnaires 
will be locked in a cabinet in a secure place. 

Any questions that you have will be answered and you may withdraw from the study at 
any time with no consequences whatsoever. There are no known risks involved with 
your participation. 

The overall aim of this study is to relate nursing knowledge to nursing practice in the 
clinical performance of endotracheal suctioning. 

You can obtain further information from Martha Putnam at 885-1028. If you have 
questions concerning your rights as a research subject, you may call the Human Research 
Committee office at Tucson Medical Center, 324-5512 

Thank you 

Nurse 

Investigator(s) Date 

Telephone number 
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Respondent Demographics 

CODE: ---

1. Education - Circle highest degree obtained 

Diploma 

Associate Degree 

Baccalaureate 

Master's 

PHD 

2. Age ___ _ 

3. Number of years as a nurse ______ _ 

4. Number of years in ICU ________ _ 

INFORMATION RELATING TO ETS IN YOUR ICU UNIT 

1. 

2. 

3. 

4. 

5. 

Education in Ventilator management 

Do only nurses perform ETS in your ICU 

If the above answer is no then who else 

Yes Formal class in ICU 

No On the job training 

Yes No 

RT's techs 

Does this ICU have a formalized documented ETS protocol 

Have you read the protocol 

Yes No 

Yes No 
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OBSERVATIONAL TOOL CODE 

1. HYPEROXYGENATION PRIOR TO SUCTIONING? y N NA 

Secretions bubbling from the ET tube __ 

Patient already on 100%Fi02 --

Other 

2. HYPEROXYGENATION DURING SUCTIONING? y N NA 

Patient already on 100%Fi02 

Other 

3. HYPERINFLATION DURING SUCTIONING? y N NA 

Peak airway pressures >50 on normal Vt __ 

Normal Vt > 1000 

4. HYPERINFLATION AFTER SUCTIONING? y N 

Peak airway pressures>50 on normal Vt __ 
Normal Vt > 1000 --
Other 

5. 02 SATURATION >THAN 90% AFTER SUCTIONING? y N 

Ask nurse 02 saturation 

6. SUCTION PRESSURE <THAN 120 mm HG? y N 

7. DURATION OF SUCTION CATHETER PASS <15 SEC y N 

8. SUCTION CATHETER PASSES 2 OR LESS? y N 
1 2 actual # 

9. · INTERMITTENT SUCTION APPLIED? y N 
Y=INTERMIT N=CONTIN 

10. NORMAL SALINE INSTILLATION PRIOR TO SUCTIONING 

y N 
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CODE: ---

KNOWLEDGE QUESTIONNAIRE 

Sarah, a 72-year-old female is admitted to the ICU with a diagnosis of 
pneumonia/respiratory failure. Sarah's only significant history is that she has had 
coronary artery bypass surgery several years ago. Twenty-four hours after 
admission Sarah is unable to cough effectively and maintain adequate oxygen 
saturation. She is intubated and connected to a volume ventilator. Two days 
later, ventilator settings are SIMV 10, FI02 0.50, P5 and PSlO. Sarah's baseline 
oxygen saturation is now 92-95%, however she desaturates with suctioning. 
Nursing notes indicate that suctioning is effective with large amounts of purulent 
secretions obtained. Chest auscultation after two suction passes reveals e_xpiratory 
wheezes throughout both lung fields and crackles at the left base. Chest xray is 
consistent with left lower lobe pneumonia. Sarah has an indwelling radial arterial 
line and is hemodynamically stable, however MAP becomes significantly 
elevated with suctioning. Monitor shows sinus tachycardia with frequent PAC's. 
She is alert and very anxious. 

1. Preoxygenating Sarah on the ventilator with 100% oxygen prior to suctioning 
insures she will receive 100% oxygen as soon as you adjust the Fi 02. 

y N 

2. Hyperoxygenation with Fi02>0.80 prior to suctioning will increase 
Sarah' s baseline Sa02 levels>95%. Y N 

3. Pre- and postoxygenation with Fi02 0.50 will decrease Sarah' s evidence of 
dysrhythmia. Y N 

4. Delivering hyperinflated breaths to Sarah during suctioning can increase her 
arterial pH and decrease carbon dioxide tension (PaC02). 

y N 

5. Hyperinflation following endotracheal suctioning of Sarah can reverse atelectasis 
induced by suctioning. Y N 

6. Sarah's mean arterial pressure (MAP) increases 40 mm Hg with current 
hyperinflation/suction episode; you would repeat the hyperinflation/suction 

7. 

sequence agam. Y N 

In monitoring Sarah's oxygen saturation you should expect the 
lowest Sa02 to occur more than 20 seconds after the conclusion of 
the suctioning pass. Y N 



8. To decrease Sarah's risk of airway collapse and atelectasis when suctioning you 
could increase vacuum suction to 150 mm Hg. 

y N 
9. The duration of each suction pass has no effect on the level of Sarah's oxygen 

saturation. Y N 

10. Repeated passes with a suction catheter induce tracheal trauma. 
y N 

90 

11. Continuous application verses intermittent endotracheal suctioning will decrease 
the risk of tracheal trauma, including possible tissue aspiration. 

y N 

12. Installation of normal saline for lavage will increase the amount of secretion 
removal from Sarah during suctioning. Y N 
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