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ABSTRACT 

A descriptive study was performed to compare the incidence 

of pulmonary aspiration in critically ill patients who were endo-

tracheally intubated and receiving enteral nutrition through a 

narrow-bore nasogastric tube and patients who were endotracheally 

intubated and receiving enteral nutrition through a wide-bore naso

gastric tube. The Chi-square analysis of this comparison was not 

significant at the level p^.05. Aspiration occurred in 4% of the 

sample. The amount and rate of tube feeding that was delivered was 

examined. The number of residual checks performed was examined 

and a comparison of the number of residual checks was found to 

significantly differ between the two tube groups. A comparison of 

the assessment of nasogastric tube placement on x-ray also differed 

significantly between groups* 

vii 



CHAPTER 1 

INTRODUCTION 

The clinical problem under study is introduced in Chapter 1. 

The purpose of this research and its significance is also discussed. 

Overview of the Problem 

Critically ill patients have both depleted energy reserves and 

increased energy consumption and are at high risk for development of 

malnutrition. In fact, complications secondary to malnutrition rather 

than the primary problem may worsen the patient's condition or ulti

mately result in death (Keithley, 1983). The presence of malnutrition 

significantly changes outcome and a substantial number of patients 

have been found at risk for increased morbidity and mortality from 

nutritional complications (Blackburn & Harvey, 1982). Nutritional and 

metabolic support must be part of a comprehensive critical care treat

ment program (Orr, Wade, Bothe, & Blackburn, 1980). The goals of 

nutritional support are "restoration of body cell mass, preservation of 

organ function, and maintenance of host defense" (Delaney et al., 

1983, p. 477). The intestinal tract is considered the preferred site 

for nutritional supplementation (Michel, Serrano, & Malt, 1981). With 

enteral nutrition, the integrity and function of the intestinal mucosa 

are better maintained and nutrients are utilized more efficiently (Orr 

et al., 1980). Enteral nutrition has been found to be safer, easier, 
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more physiological, and more economical than parenteral nutrition 

(Heymsfield, Bethel, Ansley, Nixon, & Rudman, 1979). 

Artificial airways such as tracheostomy tubes or endotracheal 

tubes are also seen in critically ill patients. The purpose of these 

tubes are to establish an airway, provide for pulmonary hygiene, and 

provide for possible mechanical ventilation (Treloar & Stechmiller, 

1984). The orotracheal or nasotracheal tube has the advantage of 

ease of insertion, which does not require a surgical procedure as 

does a tracheostomy tube, and is appropriate for patients who have 

reversible conditions where the tube is needed for only a short length 

of time (MacKenzie, 1983). 

Use of an artificial airway in conjunction with enteral nutri

tion in critically ill patients may result in pulmonary aspiration of 

gastric contents. Pulmonary aspiration is a major potential complica

tion of enteral nutrition in the critically ill. Critically ill patients 

often have more than one risk factor—decreased level of conscious

ness, decreased rate of gastric emptying, as well as the presence of 

a nasogastric or endotracheal tube—which increase the risk of 

aspiration (Treloar & Stechmiller, 1984). In a post-mortem study, 

Olivares, Segoria, and Revuelta (1974) found the use of a gastric 

tube was associated with a six-fold increase in aspiration. The 

investigators also found pulmonary aspiration is clinically under

diagnosed. The presence of an artificial airway is another factor 

which increases the risk of aspiration (Taylor, 1982). Aspiration of 

oropharyngeal or gastric contents in patients with artificial airways 
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was found in 38% of patients studied (Bernhard, Cottrell, 

Sivakumaran, Yost, & Turndorf, 1979). The combination of 

endotracheal intubation and enteral nutrition supplied through a 

nasogastric tube increases the risk of pulmonary aspiration. 

Purpose 

The purpose of this study was to compare the incidence of 

pulmonary aspiration in critically ill patients who were endotracheally 

intubated and receiving enteral nutrition through a narrow-bore naso

gastric tube and patients who were endotracheally intubated and 

receiving enteral nutrition through a wide-bore nasogastric tube. 

Significance of the Problem 

Many critically ill patients enter the intensive care unit with 

severe, life-threatening conditions. Due to advancements in scientific 

and medical technology, patients now have an increased chance of 

survival. The responsibility of avoiding iatrogenic complications must 

accompany use of the new interventions. Death from pulmonary 

aspiration is certainly a possibility. Treatment of lung injury in 

patients who survive the aspiration episode increases length of stay, 

as additional days are spent in the critical care unit. If effective 

nutritional support is to be accomplished without compromising the 

health of these high risk patients, the safest mode of delivery must 

be found. This study attempted to document the safest mode of 

enteral nutrition in the high risk patient. 
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Summary 

This chapter has presented an overview of a clinical prob

lem . The purpose was to compare the incidence of pulmonary 

aspiration in critically ill patients who were endotracheally intubated 

and receiving enteral nutrition through a narrow-bore nasogastric 

tube and patients who were endotracheally intubated and receiving 

enteral nutrition through a wide-bore nasogastric tube. The chapter 

concluded with a discussion of the significance of the proposed 

research. 



CHAPTER 2 

CONCEPTUAL FRAMEWORK 

The conceptual framework of the study delineated artificial 

airways and enteral nutrition as positive risk factors for pulmonary 

aspiration (refer to Figure 1). Artificial airways, specifically 

endotracheal tubes, are a risk factor because the natural protective 

mechanisms of the lungs are altered. Enteral nutrition provided as 

feedings through a nasogastric feeding tube also increases the risk of 

aspiration of gastric contents. Gastric distention during feeding and 

the presence of the nasogastric tube through the esophageal sphinc

ters result in a decreased ability to contain gastric contents within 

the stomach. The operational level of this conceptual framework as 

well as definitions of terms will be discussed in Chapter 3. 

Risk Factors 

Pulmonary aspiration is associated with several clinical fac

tors: (a) an altered state of consciousness as seen with general 

anesthesia, sedation, acute illness, advanced age, and neurological 

injury or disease; (b) impaired swallowing or impaired esophageal 

function as seen with disease or the use of nasogastric tubes; and 

(c) the presence of artificial airways (Cameron & Zuidema, 1972; 

Karetzky & Khan, 1977; Little, 1979; Wynne & Modell, 1977). The 

critically ill patient who has multiple risk factors is at extremely high 

5 



Construct 
Level 

Concept 
Level 

Operational 
Level 

Artificial Airways Pulmonary Aspiration 

.+ 
\ 

Enteral Nutrition 

Endotracheal Tubes -y Gastric Contents 
/ In The Lung 

Nasogastric Tube Feeding' 

Orotracheal or + 
Nasotracheal Tube-" 

Presence of Dye 
In Tracheal Aspirate 

Narrow-Bore Wide-Bore 
Nasogastric Nasogastric 
Tube Feeding Tube Feeding 

Figure 1. The relationship between artificial airways, enteral nutrition, 
and pulmonary aspiration. 
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risk for pulmonary aspiration. Two significant risk factors often seen 

in combination are (a) the administration of enteral nutrition and 

(b) artificial airways. 

Enteral Nutrition 

Providing nutritional support to critically ill patients is 

essential. The daily nutritional requirements of critically ill patients 

are increased three to four times above what a normal individual 

needs. The metabolic consequences of critical illness are (a) greatly 

increased metabolism, (b) negative protein balance, (c) depletion of 

carbohydrate reserves, and (d) fluid and electrolyte disturbances 

(Porter, 1978). The intestinal tract is the preferred site for nutri

tional supplementation (Heymsfield et al., 1979; Porter, 1978; Michel 

et al., 1981). The integrity and function of the intestinal mucosa are 

better maintained if nutrients, especially amino acids, are given con

tinuously into the bowel. These nutrients are also used more effi

ciently (Johnson, Copeland, Dudrick, Lichtenberger, & Castro, 1975; 

Feldman, Dowling, McNaughton, & Peters, 1976; Orr et al., 1980). 

Attempts have been undertaken to find the best method of 

supplying enteral nutrition. Initially, wide-bore nasogastric tubes 

consisting of a polypropylene material were inserted. These tubes 

were poorly tolerated due to pharyngitis, otitis, tracheal-esophageal 

erosion and esophageal sphincter incompetence (Fry, 1985; Meehan, 

Wood, & Cuschieri, 1985; Metheny, Eisenberg, & Spies, 1985; 

Spencer, 1973; Vaughan, 1981). The advantages to the wide-bore 

tube are the ease of removing fluid from the stomach and the 
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decreased risk of pulmonary aspiration (Fry, 1985). Narrow-bore 

feeding tubes made of flexible polyvinyl chloride were developed and 

found to have the advantages of increased comfort and high patient 

tolerance. The disadvantages of the narrow-bore tubes are the 

inability to easily check for correct placement and the tendency of the 

flexible tubes to unknowingly migrate out of position (Baker & Smith, 

1984; Boscoe & Rosin, 1984; Meehan et al., 1985; Metheny et al., 

1985; Vaughan, 1981). 

Recently, percutaneous cervical pharyngostomy tubes have 

been suggested as a means of gaining the advantages of both the 

wide-bore and narrow-bore tubes. Although a surgical procedure is 

necessary, the percutaneous cervical pharyngostomy is simple to use, 

safe and without complications (Meehan, 1985). 

Researchers have also investigated the safest method of 

administration of the feeding. Continuous feeding, rather than inter

mittent feeding, was considered more advantageous. With continuous 

feeding, smaller residual volumes result which reduce the risk of pul

monary aspiration (Bury & Jambanathan, 1974; Heymsfield et al., 

1979; Michel et al., 1981; Orr et al., 1980). 

Research to evaluate complications associated with the use of 

feeding tubes for enteral nutrition document the frequency of pulmo

nary aspiration. Taylor (1982) conducted a study of 13 neurosurgical 

patients receiving either continuous or intermittent feeding. The 

type of tube used was not indicated. Three patients experienced 

aspiration. Jones, Payne, and Silk (1980) investigated the use of an 
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infusion pump to control tube feedings. All 80 patients were 

intubated with a narrow-bore feeding tube. Four neurosurgical 

patients and one patient with multiple injuries on a ventilator had 

documented aspiration episodes. Cataldi-Betcher, Seltzer, Slocum, 

and Jones (1983) reviewed 253 patients treated with enteral nutrition 

through both wide-bore and narrow-bore tubes. The most common 

method of administration was continuous drip. Aspiration was docu

mented in 0.8% of the patients. The researchers stated that tube 

feedings are tolerated by most patients but constant attention must be 

used to avoid complications. Fry (1985) cites two cases in which 

narrow-bore tubes were used and aspiration occurred even though the 

position of the tube was confirmed by auscultation and radiography. 

Massive pulmonary contamination occurred after uneventful feedings in 

these debilitated patients. The author surmises the patients must 

have coughed or retched the tube up from the stomach and then 

inhaled it. 

Metheny et al. (1985) recently identified the difficulty in 

verifying placement of narrow-bore tubes. They found that because 

of tube collapse, they were unable to aspirate at least 5cc of fluid 

through the tube in more than 50% of the patients. Many nursing 

assessments, in which auscultation was used to judge that the tube 

was accurately placed, were not verified in many cases by the x-ray 

results. Follow-up x-rays to check for correct placement were done 

in only one-third of the patients and then 15% of the tubes were 

displaced. Six out of the 105 patients had aspirated. 
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Artificial Airways 

Boscoe and Rosin (1984) report two cases of aspiration in 

patients with narrow-bore tubes used for enteral feeding. In these 

two patients, eight episodes of aspiration were recorded. On three 

occasions the tube was correctly placed in the stomach and on the 

other five occasions, the tube had migrated up to the oropharynx. 

One patient had a tracheostomy tube. Vaughan (1981) reports one 

case of passage of a narrow-bore tube into the right main stem 

bronchus in a patient with a healing tracheostomy. Unfortunately, 

tube feeding was initiated without checking the results of the x-ray 

which did show improper placement. Vaughan cites the tracheostomy 

as a contributory factor. 

The incidence of aspiration in patients with a standard, 

uncuffed, metal tracheostomy tube or a small-volume, high-pressure 

tracheostomy tube has been recorded as high as 87%. Current use of 

large-volume, low-pressure cuffs has decreased the incidence to 15%. 

Tracheostomies interfere with glottic closure, thereby interfering with 

the normal function of the esophagus and may contribute to 

aspiration. Orotracheal and nasotracheal tubes are considered safer 

because although they do not prevent aspiration, they do not increase 

the frequency of aspiration as significantly as tracheostomy tubes 

(Wynne & Modell, 1977). 

Treloar and Stechmiller (1984) studied aspiration in tube-fed 

patients with artificial airways. Both tracheostomy tubes and endo

tracheal tubes were present in the sample. The incidence of 
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aspiration was zero. The authors did note that specific nursing 

interventions to prevent aspiration may have influenced the absence 

of aspiration. Indeed, Karetzky and Khan (1977) state that preven

tion is the most important consideration in therapy. 

Pulmonary Aspiration 

Pulmonary aspiration is a term used to describe the intro

duction of foreign matter into the lungs. Specifically, aspiration of 

gastric contents has been found to be a potentially lethal syndrome. 

Mendelson (1946) was the first researcher to show the mechanism of 

injury from aspirated stomach contents. The acidity of the contents 

was the primary determinant of the severity of dysfunction. 

Aspiration of gastric contents led to injury only when the pH was less 

than 2.5. As the pH decreased below 2.5, the amount of injury 

increased. Enzymes present in the gastric secretions did not contrib

ute to the injury. Bacterial infection, if it occurred, was seen as a 

secondary problem. Grossly contaminated aspirates, such as those 

which result from a bowel obstruction, were lethal (Awe, Fletcher, & 

Jacob, 1966; Bosomworth & Hamelberg, 1962; Teabeaut, 1952). 

When aspiration occurs, the acid is rapidly distributed 

throughout the lungs and within five seconds a chemical burn occurs. 

The acid is neutralized within 15 seconds, but the damage is already 

done to the large airways and alveoli. The surfactant lining of the 

alveoli is destroyed; surface tension is lost and atelectasis results. 

The alveolar epithelial integrity is disrupted and plasma leaks into the 

alveolar spaces. If sufficient intravascular volume is lost into the 
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lungs, hypotension and shock may occur. Lung compliance is 

decreased. Ventilation-perfusion mismatching occurs leading to 

hypoxia and the alveolar-arterial oxygen gradient widens. Arterial 

pOg drops within minutes. Reflex responses trigger stimulation of 

interstitial neural receptors leading to tachypnea and the sensation of 

dyspnea (Bynum & Pierce, 1976; Greenfield, Singleton, McCaffree, & 

Coalson, 1969; Little, 1979; Mendelson, 1946; Wynne & Modell, 1977). 

Olivares et al. (1974) found that aspiration is clinically 

underdiagnosed. The aspiration episode may be an occult event and 

therefore it is difficult to document. Gardner (1953) conducted a 

study of 94 ambulatory, postoperative adult patients in which barium 

sulfate was added to the patients' beverages. In the patients, barium 

was found in the lung either by radiographic examination or bronch

oscopy. These patients had no clinical signs of pulmonary aspiration. 

The study was repeated in 51 patients but this time the barium was 

instilled into the stomach directly through a tube. Radiographic 

examination revealed barium in the lung of one patient. Cameron and 

Zuidema (1972) agree that the frequency of aspiration is not easily 

determined. 

Bynum and Pierce (1976) studied 50 documented cases of 

gastric aspiration. Physical indicators of pulmonary dysfunction 

occurred immediately. The clinical appearance of all the patients were 

similar—fever, tachypnea, diffuse rales, and serious hypoxemia. 

One-third of the patients exhibited cough, cyanosis, wheezing, and 

apena. Patients who experienced apnea, shock, and early severe 
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hypoxemia, were more likely to have a fatal outcome. The mortality 

rate in this study was 28%. 

Lewis, Burgess, and Hampton (1971) studied 18 patients with 

documented aspiration episodes. Gastric contents were obtained imme

diately after the aspiration to measure the pH. In patients with a pH 

less than 1.8, the mortality rate was 100%. The mortality rate was 

25% when the pH was between 1.8 and 2.5. The patients all exhibited 

a decreased plasma volume, decreased blood pressure, arterial 

hypoxemia, and a large alveolar-arterial oxygen difference. 

Summary 

In conclusion, enteral nutrition and artificial airways have 

been shown to be significant risk factors for pulmonary aspiration in 

the critically ill. The risk of aspiration can be reduced in the high 

risk patient. Boscoe and Rosin (1984) recommend the use of wide-

bore nasogastric tubes in patients who are compromised and at high 

risk. The use of the wide-bore tube will reduce the likelihood of the 

tube being misplaced and permit adequate aspiration of gastric fluid. 

The current use of narrow-bore nasogastric feeding tubes in high 

risk patients must be questioned. Wide-bore nasogastric tubes may 

be a safer alternative. In the event enteral nutrition and an artificial 

airway are required simultaneously, the possibility of pulmonary 

aspiration needs to be considered and appropriate precautions 

implemented. 



CHAPTER 3 

METHODOLOGY 

This study was designed to investigate the relationship 

between artificial airways, enteral nutrition, and pulmonary aspiration 

in critically ill patients. The methods, including the design, setting, 

sample, instruments, data collection procedure, and analysis plan, will 

be reviewed in Chapter 3. 

Design 

A descriptive design was employed to investigate the inci

dence of pulmonary aspiration in critically ill patients who were fed 

through nasogastric tubes and who were endotracheally intubated. 

Setting 

The study was conducted in critical care units in two hos

pitals located in a southwestern city. These two agencies wene 

non-profit hospitals. 

Sample 

A convenience sample of 25 subjects was selected from 

patients in critical care units who met the following criteria: 

1. Endotracheally intubated; and 
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2. Receiving nasogastric tube feedings which were initiated 

during the five days prior to selection and were 

continued for a minimum of three days. 

Protection of Human Subjects 

The research proposal was presented to the University of 

Arizona Human Subjects Committee for approval prior to the initiation 

of the research (see Appendix A). The Human Subjects Committee at 

each institution was also presented with the research proposal for 

review and approval was obtained (see Appendix B).. The subjects 

were given a disclaimer explaining the purpose and methodology of 

the study (see Appendix C). The disclaimer was given to the next 

of kin or legal guardian if the patient was unable to read or 

understand the form. In the disclaimer, subjects were informed of 

their right to withdraw from the study at any time. The subjects 

were assigned a code number for data collection to insure anonymity. 

Definition of Terms 

1. Orotracheal or nasotracheal tube - an orally or nasally 

placed tubular device for securing unobstructed passage 

of air into and out of the lungs. These tubes have 

high-volume, low-pressure cuffs. 

2. Narrow-bore nasogastric tube feeding - liquid 

nourishment delivered through a small flexible tube. 

These tubes are usually smaller than 10 French in size. 
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3.. Wide-bore nasogastric tube feeding - liquid nourishment 

delivered through a large rigid tube. These tubes are 

usually larger than 10 French in size. 

4. Presence of dye in tracheal aspirate - observation of 

blue or green stained tracheobronchial secretions when 

methylene blue or food coloring has been added to a 

tube feeding. The addition of coloring to the tube 

feeding was routinely done by the nursing staff. 

Data Collection Procedure 

After patients who met the study criteria were identified and 

agreed to participate, a patient profile sheet (see Appendix D) was 

initiated. Chart information was then reviewed at 24 hour intervals 

and was recorded on the 24 hour assessment sheet by the investigator 

(see Appendix E). Both physician's progress notes and nursing 

notes were reviewed. Each patient was followed for three days. If 

endotracheal extubation, nasogastric extubation, or termination of 

tube feeding occurred in a patient during the three day data col

lection period, no further data was collected from that patient. The 

collection of data extended over a six-month period. 

Data Collection Instruments 

The patient profile sheet recorded information regarding the 

endotracheal intubation, nasogastric intubation, and tube feedings. 

Each 24 hours, specific data which is clinically significant to 

aspiration was collected (see Appendix E). The amount and rate of 
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tube feeding infusion, residual volumes, and any problems associated 

with the tube feeding such as large residual volumes or tube dis

placement were recorded. The occurrence, time and frequency of 

stained tracheal aspirate were recorded. The patient's clinical con

dition at the time of aspiration was recorded. Arterial blood gas and 

chest x-ray results were recorded from chart data to correlate physi

cal changes with the aspiration episode or to identify aspiration that 

was not documented. 

Data Analysis Plan 

Descriptive statistics were used to analyze the demographic 

data obtained from the sample. The null hypothesis tested was: 

There is no significant difference in the occurrence of aspiration in 

patients who are endotracheally intubated and receiving enteral nutri

tion through a narrow-bore nasogastric tube and patients who are 

endotracheally intubated and receiving enteral nutrition through a 

wide-bore nasogastric tube. The Chi-square test for independence 

was applied to test the null hypothesis. 

Summary 

This chapter has reviewed the descriptive design to assess 

the relationship between enteral nutrition, endotracheal intubation, 

and pulmonary aspiration. Twenty-five subjects were recruited from 

two acute care hospitals. The data collection protocol, data collection 

instruments, and the data analysis plan were also described. 



CHAPTER 4 

RESULTS OF DATA ANALYSIS 

In this chapter, the results of the data analysis are pre

sented. Findings related to the characteristics of the sample and the 

presentation of the results of the statistical analysis of the data are 

included. The significance level was set at p£.05. 

Characteristics of the Sample 

The sample consisted of 13 males and 12 females. The mean 

age of the sample was 57.88 years with a standard deviation of 19.34 

years. The ages ranged from 16 to 82 years of age and the median 

age was 63. 

The narrow-bore group consisted of 10 subjects and the 

wide-bore group consisted of 15 subjects. All subjects were orally or 

nasally intubated and were receiving nasogastric tube feedings initi

ated during the five days prior to admission into the study. All sub

jects received feedings for a minimum of three days, although the 

infusion of tube feeding was temporarily held in some cases. The 

continuous method of tube feeding utilizing the same brand of feeding 

pump was used with all subjects. 

The amount of tube feeding delivered varied from 420-

1575 milliliters (ml) on day 1, 200-2200ml on day 2, and 0-2280ml on 

day 3. The mean amount delivered increased over the three days 
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with a mean of 990ml on day 1, 1161ml on day 2, and 1304ml on day 3 

(Table 1). The tube feeding was delivered at a rate greater than 

50ml/hour in 32% of subjects on day 1, 48% on day 2, and 60% on 

day 3. 

Table 1 Comparison of Means, Standard Deviations, Medians, and 
Ranges of the Amount of Tube Feeding Delivered (in ml) 
for each Day (N=25) 

X S.D. Median Minimum Maximum 

Day 1 999.00 347.68 950 420 1575 

Day 2 1161.80 507.17 1198 200 2200 

Day 3 1304.80 580.76 1260 0 2280 

Nursing checks for tube feeding residual were recorded. 

The number of residual checks in a 24-hour period ranged from 0 to 

12. The mean number of residual checks was found to be 5.72 on 

day 1, 6.88 on day 2, 5.72 on day 3, and a mean of 6.10 was cal

culated for the three days total (Table 2). The number of checks in 

which the residual was greater than 100ml decreased over the three 

days of data collection. Residual checks of greater than 100ml 

occurred in 7 subjects (28%) on day 1, 6 subjects (24%) on day 2, 

and 4 subjects (16%) on day 3. 

The infusion of tube feedings was held temporarily because 

of an increased residual amount in 6 subjects (24%) on day 1, 4 
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Table 2 Comparison of Means, Standard Deviations, and Ranges of 
the Number of Residual Checks for each Day (N=25) 

X S.D. Minimum Maximum 

Day 1 5.72 3.21 0 11 

Day 2 6.88 2.77 0 11 

Day 3 5.72 2.84 1 12 

subjects (16%) on day 2, and 6 subjects (24%) on day 3 for an aver

age of 21% over three days. 

The written reports of the radiographic chest films were 

examined and any reference to nasogastric tube existence/placement 

was recorded. There was reference to the nasogastric tube in 60% of 

the subjects on day 1, 64% on day 2, and 56% on day 3. Averaging 

over the three days, a positive reference was made in 60% of subjects 

and no reference to the nasogastric tube was made in 40% of the 

subjects. 

Stained tracheal aspirate was recorded in one subject which 

was 4% of the sample. This event occurred only once in the subject 

and was recorded on day 3. The subject exhibited none of the clas

sical symptoms of pulmonary aspiration/aspiration pneumonia, i.e., 

tachypnea, dyspnea, hypoxia, and hypotension. 
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Results of Hypothesis Testing 

The null hypothesis tested was: There is no significant 

difference in the occurrence of aspiration in patients who are 

endotracheally intubated and receiving enteral nutrition through a 

narrow-bore nasogastric tube and patients who are endotracheally 

intubated and receiving enteral nutrition through a wide-bore 

nasogastric tube. A Chi-square analysis was used to test whether 

the occurrence of aspiration differed by type of tube. The obtained 

X2=.04, df=l was not significant (see Table 3 for the Chi-square 

results). Therefore, the null hypothesis could not be rejected. 

Table 3 Chi-square Analysis Comparing Differences in the 
Occurrence of Aspiration by Tube 

Variable x2 df 

Type of Tube .04* 1 

*N.S. 

Further Statistical Analyses 

Additionally, the number of residual checks was tested for 

significant differences between the two groups, using a t-test, for 

each day and for all three days (Table 4). The number of residual 

checks did not differ significantly on day 1 or day 3 but did 

approach significance on day 2 and for the total three days. In each 
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Table 4 Significance of Differences of Number of Residual Checks 
between Tube Groups: t-test 

Variable N X S.D. t value p value 

Number of Checks Day 1 

Group la 

Group 2 
10 
15 

4.70 
6.40 

4.00 
2.47 

-1.32 .20 

Number of Checks Day 2 

Group 1 
Group 2 

10 
15 

5.60 
7.74 

2.72 
2.55 

-2.00 .06 

Number of Checks Day 3 

Group 1 
Group 2 

10 
15 

4.60 
6.47 

2.91 
2.62 

-1.67 .11 

Number of Checks 
Days 1, 2, and 3 

Group 1 
Group 2 

10 
15 

14.90 
20.60 

8.19 
6.01 

-2.01 .06 

aGroup 1 = narrow-bore 
Group 2 = wide-bore 

category, i.e., each day and the total three days, the mean number 

of checks in the wide-bore group was greater than the narrow-bore 

group. The same variables were examined using a Mann-Whitney 

U test. The number of checks did not differ significantly on day 1, 

day 2, or day 3. The total number of checks for all three days was 

statistically significant (U=37.5, p=.04) (Table 5). 

Finally, the chest x-ray reference to the presence of the 

nasogastric tube was tested for significant differences between groups 
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Table 5 Significance of Number of Residual Checks between Tube 
Groups: Mann-Whitney U 

Variable U p value 

Day 1 55.00 .29 

Day 2 41.50 .06 

Day 3 47.50 .13 

Total 3 Days 37.50 .04 

using a t-test. Each day and the total for the three days were 

examined. The reference to the existence of a nasogastric tube was 

not significant on day 1, ,but it was significant on day 2, day 3, and 

for the total three days (Table 6). The tube group which had 

positive references in more cases was the wide-bore group. The 

lower mean score represented more positive references. 

Summary 

In conclusion, the null hypothesis was not rejected. The 

sample was described and the results of the statistical analysis were 

presented. The occurrence of aspiration, which was evident in only 

one subject, did not differ statistically when the narrow-bore tube 

group and the wide-bore tube group were compared. 
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Table 6 Significance of Differences of Chest X-ray References 
between Tube Groups: t-test 

Variable N Xa S.D. t value p value 

X-ray Reference Day 1 

Group l*5 

Group 2 
10 
15 

1.60 
1.27 

.52 

.46 
1.70 .10 

X-ray Reference Day 2 

Group 1 
Group 2 

10 
15 

1.60 
1.20 

.52 

.41 
2.14 .04 

X-ray Reference Day 3 

Group 1 
Group 2 

10 
15 

1.70 
1.27 

.48 

.46 
2.27 .03 

X-ray Reference 
Total 3 Days 

Group 1 
Group 2 

10 
15 

4.70 
3.73 

.99 

.80 
3.25 .01 

aData coded: 1 = reference made, 2 = no reference 

k Group 1 = narrow-bore 
Group 2 = wide-bore 



CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

In the final chapter, the findings of the data analysis are 

discussed. Conclusions drawn from the results are presented. The 

implications for nursing practice and suggestions for future research 

are also discussed. 

Conclusions 

This study was designed to examine artificial airways and 

enteral nutrition as positive risk factors for pulmonary aspiration. 

Specifically, the null hypothesis tested was: There is no significant 

difference in the occurrence of aspiration in patients who are 

endotracheally intubated and receiving enteral nutrition through a 

narrow-bore nasogastric tube and patients who are endotracheally 

intubated and receiving enteral nutrition through a wide-bore 

nasogastric tube. The Chi-square test for independence was not 

significant and the null hypothesis was not rejected. In fact, 

aspiration did occur, affecting 4% (N=l) of the sample. 

This study identified enteral nutrition as an effective method 

of nutritional supplementation in the critically ill, delivering a suffi

cient number of calories. The mean amount and infusion rate of the 

tube feeding increased over the three days while the number of times 

the residual was found to be greater than 100ml decreased over the 
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three days. One would expect the measured residual to increase 

along with the delivered amount, especially as the infusion rate was 

increased, but that was not the case. The explanation for this phe

nomena may well be the intervention of the nurse who identified sub

jects who were tolerating tube feeding poorly and initiated steps to 

eliminate the risk of a distended stomach, i.e., notifying the physi

cian or following existing orders resulting in the tube feeding being 

held until the residual was lowered. 

The vigilance of the nurse in checking for residual might 

appear to be related to the subject's tolerance, as shown in the fol

lowing two examples. In one subject, the tube feeding was initiated 

at 50ml/hour, then increased to 75ml/hour with residuals throughout 

three days of 0-2ml. The residual was checked only three times on 

day 2 and once on day 3. In contrast, in one subject the tube feed

ing was infused at 40ml/hour and not increased. The tube feeding 

was held for residual greater than 100ml on four occasions during the 

three days. In the latter case, 6 to 10 checks occurred each day. 

A routine pattern of checking for residual every two to four hours 

was present in only a few subjects and was not identifiable in most 

subjects. 

Nursing behavior in checking for residual was very inconsis

tent and was found to be somewhat related to the type of tube. The 

strength of this relationship was not well documented as evidenced by 

the non-significant findings of the t-test for day 1 and day 3, and 
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the borderline significant findings of day 2 and the total three days. 

Also, the Mann-Whitney U was not significant on days 1, 2, and 3 

but was significant overall for the total three days. The information 

gathered from the total three days may be a better representation of 

nursing behavior in general because the actions of many different 

nurses were collected. 

Comments were made in the nursing notes regarding a com

plete inability to obtain any residual when the residual check was 

performed. These comments only occurred in subjects who had 

narrow-bore tubes in place. This supports earlier findings by 

Metheny et al. (1985) that narrow-bore tubes collapse when negative 

pressure is applied with a syringe. Also, repeated entries of zero ml 

as the residual amount were common in these subjects. The question 

arises: Is there a difference between a residual of zero ml and an 

inability to obtain any residual at all? If the entries of zero ml are 

interpreted as providing the same information regarding tube place

ment as no residual check, the significance of this study's finding 

regarding the relationship between residual checks and type of tube 

might have been better established. In some subjects, the nurse 

repeatedly checked for residual when the residual amounts were 

zero ml and in other subjects, the residual checks stopped at least 

for a period of time once it was established the residual was unob

tainable. The inability to obtain a residual affected the nursing 

vigilance in assessing gastric distention negatively in many cases. 
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This assessment and intervention was discussed earlier as an 

important factor in reducing the risk of aspiration. 

It is unclear whether the nurses were able to assess tube 

placement in the narrow-bore tubes. Metheny et al. (1986) stated 

x-ray films are the only consistently reliable method to confirm place

ment of narrow-bore tubes. Yet, this study found no reference was 

made to nasogastric tube placement on the written chest x-ray report 

in an average of 40% of subjects over the three days. The existence 

of a relationship between the lack of reference and the narrow-bore 

tube was established using the t-test and was significant for day 2, 

day 3, and for the total three days. One drawback to relying on the 

chest x-ray is that it represents the definite placement of the tube 

only for the moment the x-ray was taken and offers no confirmation 

for tube placement during the period until the next chest x-ray is 

taken, which may be 24 hours later. 

Nursing Implications 

The choice of which nasogastric tube to insert is often made 

by the nursing staff. The safest type of tube should be selected for 

the high risk, critically ill individual. One of the main risk factors 

for pulmonary aspiration is gastric distention and can easily be 

detected when residual checks are performed. The importance of 

assessing and reassessing the residual is stressed, especially if the 

tube feeding infusion rate is increased or if a significant change 

occurs in the patient's condition. Assessment of residual may be 

more consistently performed with a wide-bore tube. If the residual is 
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unobtainable during a check on a narrow-bore tube, the nurse must 

check for residual again routinely (every two to four hours) in the 

event a residual is obtained during a subsequent check, rather than 

assuming a residual will never be obtained again. 

Verifying tube placement, especially with narrow-bore tubes, 

can be facilitated by noting the presence of the nasogastric tube on 

the radiology request. This intervention encourages the radiologist 

to assess the position of the tube. 

The subject who aspirated in this study did not have a med

ical diagnosis of aspiration pneumonia and the subject was asympto

matic. Interestingly, 5-1/2 hours after the tube feeding had been 

held due to the finding of dyed tube feeding in the tracheal aspirate, 

the tube was found coiled in the subjects oropharynx. At this point, 

the tube was removed. This incident exemplifies the migratory nature 

of the narrow-bore tube. If the first episode of aspiration had not 

been detected and the tube feeding infusion was allowed to continue, 

aspiration may have occurred again. 

Implications for Further Research 

Recommendations for further research include replication of 

the study with a larger sample size. Also, a comparison of the 

ability to obtain residual measurements in different sizes of the 

narrow-bore tubes may shed light on the safety of the narrow-tube. 

Residual may be more easily obtained in the larger French sizes, i.e., 

12 Fr. Use of a larger bore tube may decrease the risk when the 

narrow-bore tube is used. 
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Limitations 

Three limitations were identified. One limitation was the 

small sample size. The period of data collection was shortened due to 

the extended duration of the study which covered a six-month period 

and only 10 subjects were found for the narrow-bore group. Incom

plete documentation of the items recorded was also a possible limiting 

factor. Since the method of chart review was utilized, it is possible 

that the residual checks, aspiration episodes, assessment of naso

gastric tube placement on x-ray, etc. that were examined indeed 

existed but were not charted. Also, the unequal group size may 

have affected the statistical analysis. 

Summary 

In conclusion, this chapter has discussed the findings of the 

data analysis. Questions were raised regarding the use of narrow-

bore tubes in the critically ill population. Implications for further 

research in this area and limitations of this study were discussed. In 

this study, aspiration occurred in 4% (N=l) of the sample and this 

subject was in the narrow-bore tube group. The Chi-square analysis 

of the comparison of aspiration by tube groups was not significant at 

the level p£.05. The number of residual checks performed was com

pared between groups and was found to significantly differ as did the 

assessment of nasogastric tube placement when compared between 

groups. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF NURSING 

MEMORANDUM 

TO: Joyce Ann Sands 
Graduate Student 

"•Coll 'ege""of NolrtTf rif 

FROM: Ada Sue Hlnshaw, PhD, RN 
Director of Research 

Merle Mishel, PhD, RN 
Chairman, Research Committee 

DATE: October 25, 1985 

RE: Human Subjects Review: The Incidence of Pulmonary Aspiration 
in Patients Receiving Enteral Nutrition through.Wide and 
Narrow-bore Nasogastric Feeding Tubes 

Your project has been reviewed and approved as exempt from University 
review by the College of Nursing Ethical Review Subcommittee of the 
Research Committee and the Director of Research. A consent form with 
subject signature is not required for projects exempt from full 
University review. Please use only a disclaimer format for subjects 
to read before giving their oral consent to the research. The Human 
Subjects Project Approval Form is filed in the office of the Director 
of Research if you need access to it. 

We wish you a valuable and stimulating experience with your research. 

ASH/fp 
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May 27, 1986 

i f '  f r  \  

/ 

Ms. Joyce Sands 
7916-50 E. Colette Circle 
Tucson, Arizona 85710 

Re: The Incidence o£ Pulmonary Aspiration in Intubated Patients 
Receiving Enteral Nutrition Through Wide- and Narrow-Bore 

Nasogastric Feeding Tubes 
Dear Ms. Sands 

This is to advise you that the above research study was 
approved by the Human Research Committee on 4-1-86 and 
subsequently by the Medical Executive Committee on 
4-28-86 . You may now proceed with your research. 

Review by the Human Research Committee has been set at 
six months. A copy of our Guidelines for Continuing 
Review and our membership roster are enclosed. 

Should you have any questions, please contact me at 
extension 5332. 

Sincerely, 

^ Ronald P. Spark, M.D. 
Chairman 
TMC Human Research Committee 

RPS/ki 

Enc. (2) 

cc: Guadalupe Olivas, PhD 
Nursing Education & Research 

5301 EAST GRANT ROAD • BOX 42195 . PHONE (602) 327-5461 • TUCSON. ARIZONA 85733 
I 



M E M O R A N D U M  

DATE: May 23, 1986 cc! Maggie McClellan, RN 

TO: Joyce Sands, RN 
ICU 

FR: Peggy MacMacken, RN 

SUBJ: Research Study - Data Collection 

I have reviewed your graduate school research proposal entitled: 
"The Incidence of Pulmonary Aspiration in Patients Receiving 
Enteral Nutrition through Wide and Narrow-bore Nasogastric 
Feeding Tubes." Tour purpose and methodology are clear and you 
may use St. Joseph's Hospital Intensive Care Unit for data 
collection should any of our patients meet your criteria, and if 
Maggie has no objections. A brief overview of the study should 
also be presented by Maggie to the ICU Committee, simply for 
information. 

I do ask that results of research done within this institution be 
shared with the appropriate nursing and medical staff. We can 
discuss the possible mechanisms when you have completed your 
study. This study could have tremendous clinical significance 
and I'm sure it will be of Interest to many. 

As you are probably aware, the Dobbhoff and Entrlflex tubes 
utilized here are available with heavier weighted tips, which 
could reduce the incidence of tube migration and also larger 
bores (10, 12, and 14 Fr.) which would certainly Improve the 
aspiration capacity of the tube. We have elected to stock only 
the 8 Fr. due to low utilization and cost-containment, but] can 
certainly review this again based on the results of your study. 

Please contact me when you have completed your study, or sooner 
if I can be of any assistance. 

Good LuckI 
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SUBJECT'S DISCLAIMER 

The Incidence of Pulmonary Aspiration in Intubated Patients 
Receiving Enteral Nutrition Through Wide- and 

Narrow-Bore Nasogastric Feeding Tubes 

The purpose of this study is to compare the incidence of 
aspiration of stomach contents into the lungs when tube feedings are 
being delivered through two different types of feeding tubes. This 
study will attempt to document the safest mode of enteral nutrition in 
the high risk patient. 

Patients in critical care units with an endotracheal tube in 
place who are receiving tube feedings will be recruited for the study. 
Chart information will be reviewed and recorded on a data collection 
sheet once every 24 hours for a period of three days. 

You are at no physical, psychological, or social risk through 
participation. No additional cost will be incurred by you by partic
ipating in the study. The results of the study will be of no direct 
benefit to you. The information obtained may help to identify the 
safest way to deliver tube feedings in these patients. 

If you decide not to participate in this study, it will in no 
way affect your relationship with the institution, your physicians, 
nurses or the quality of care. You are free to withdraw from the 
study and to ask questions that you may have at any time. To pro
tect your confidentiality, all results will be coded. The results may 
be published in group form, but your identify will not be revealed. 



APPENDIX D 

PATIENT PROFILE 

38 



39 

PATIENT PROFILE 

Code Number: 

Date/time data collection began: 

Date/time data collection ended: 

Reason for ending data collection: 

Sex: M F 

Age: 

Date of endotracheal intubation: 

Date of endotracheal extubation: 

Size of endotracheal tube (mm): 4 5 6 6.5 7 7.5 8 9 

Brand of endotracheal tube: 

Placement of endotracheal tube: oral nasal 

Date of nasogastric intubation: 

Date of nasogastric extubation: 
Type of nasogastric tube: narrow-bore wide-bore 

Brand of nasogastric tube: 

Size of nasogastric tube (Fr.): 8 10 12 14 16 18 

Date of initiation of tube feeding: 

Date of termination of tube feeding: 

Type of tube feeding: 

Method of administration of tube feeding: continuous intermittent 

Infusion pump used: Yes No 
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Code number: 

Date/time of information recording: 

Amount of tube feeding during the last 24 hours: 

If continuous tube feeding, rate of tube feeding: cc/hr 

Any problems associated with tube feeding during the last 24 hours: 

Tube feeding residual volumes: 

Time j 

Amount { j 

Presence of dye in tracheal aspirate during the last 24 hours: Yes No 

Time of observation of dye in tracheal aspirate: 

Number of times dye found in tracheal aspirate during the last 24 

hours: 12 3 4 5 

Patient symptomatic: Yes No 

Clinical assessment: 

Arterial blood gas results during the last 24 hours: 

Time 

pH ; 

PaCO„ 

Pao/ I 

HCO3 ZZZHZ ÎZ I ZZI 
Sat. 

Chest x-ray results during the last 24 hours: 
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