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ABSTRACT 

The purpose of the study was to identify a safe length of time 

that enteral feeding apparatus' can be used. 

The sample consisted of a convenience sample of ten subjects 

receiving continuous administration tube feedings. Four cultures were 

obtained from the apparatus at 24 hour intervals over a 72 hour time 

period. Only seven of the 36 colonies isolated (19 percent) fell into 

one of the expected categories: S. epidermis, E. Coli,  Enterobacter sp., 

and K. Pneumoniae. 

The statistical analysis also showed that there was a signifi

cant difference in the colony counts between the 0 and 48 hour intervals, 

0 and 72 hours, and 24 and 72 hours. These results, along with the 

observation that the apparatus had mechanical difficulties after 48 hours 

and the knowledge that the subjects were debilitated, lead the 

investigator to recommend that the apparatus be changed every 48 hours. 

Further research needs to be done using a larger sample size, 

including patients tube fed at home. The different types of tube 

feeding apparatus' should be evaluated and the results compared. 

v i i  



CHAPTER 1 

INTRODUCTION 

The need for adequate nutrition was recognized as early as 

Hippocrates'  time. In the second century, the Romans documented the 

passage of an object through the esophagus toward the stomach, but 

the administration of nourishment through a tube was not documented 

until the twelfth century. Eel skin was reportedly used in 1790, the 

rubber tube in 1801, and by the mid-1880's, the administration of 

nutrients or drugs by tube was accepted practice (Hanson, Walike, Grant, 

Kubo, Bergstrom, Padilla, and Wong, 1975). 

During the past five to ten years, there has been increased 

interest in delivering adequate nutritional support to patients. The 

health care team has realized the crucial relationship between nutrition 

and health and has been taking steps to first assess the nutritional 

status of patients and then to administer the appropriate nutritional 

therapy. 

Tube feedings at the present time are a well accepted method of 

providing nutritional support for patients. As a result,  there has been 

an explosion of new commercially prepared products, tubes, and adminis

tration equipment. At the present time, there is no standardized 

protocol regarding the handling of tube feeding equipment and the length 
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of time i t  can be used before replacing it .  There is also a lack of 

documented research to support many aspects of this nursing procedure. 

Thus, there is a definite need in nursing to validate its procedures by 

clinical nursing research studies. 

Tube feeding therapy is only one modality of nutritional support. 

Others include: oral supplementation of a diet, protein sparing therapy 

via peripheral veins, and total parenteral nutrition given into a central 

vein. The choice of therapy depends on the underlying disease processes 

of the patient, the physiological status of the patient, nutritional 

requirements, and nutritional goals. 

From a physiological viewpoint, enteral feedings are preferable 

and should be the therapy of choice if the gastrointestinal tract is 

functional. The advantages include better maintenance of the intestinal 

mucosa and its function when small amounts of enteral feedings are given 

continuously into the small intestine, and better utilization of 

nutrients when the normal gastrointestinal metabolic processes are 

utilized (Reimer, Michener, and Steiger, 1980). Additional advantages 

also include decreased cost and fewer risks than those associated with 

parenteral therapy. 

Many tube feeding products are conuiercially available today. 

The major components of the formulas are protein, fat,  carbohydrates, 

electrolytes, vitamins, minerals, and water. Most of the products 

contain one calorie per milliliter but several go as high as two 

calories per milliliter. There are three classifications of protein 
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used in commercially available products. Intact proteins are in the 

form of meat, egg, and milk; isolated proteins include milk caseinates 

and egg albumin; hydrolyzed proteins are proteins broken down into 

small peptides or free amino acids. Fats are in the form of long-chain 

triglycerides as safflower oil,  corn oil,  or soy emulsions; or as 

middle-chain triglycerides which are composed of strings of eight or ten 

triglycerides. Carbohydrates are in the form of starches, polysaccharides 

as dextran, middle-chain carbohydrates as corn syrup solids, or short-

chain carbohydrates which are the mono and disaccarides. Some of the 

additional additives include the vitamins, sodium, potassium, calcium, 

phosphorus, chloride, and water. Most of the formulas are 75 percent 

water (Letsou, 1978). 

In determining the appropriate formula selection, the patient 's 

volume capacity, nutritional requirements, and gastrointestinal status 

need to be considered. One needs to also be aware that a large number 

of adults are lactose intolerant and will display symptoms of diarrhea, 

flatulence, and pain if given a lactose-containing product. There are 

several lactose-free products available on the market and one of these 

should be used for the intolerant patient (Chernoff, 1980). 

The selection of the tube and site along the gastrointestional 

tract should also be determined by the patient 's clinical state. The 

tube should be the most pliable tube available with the smallest diameter 

necessary to administer the selected formula. Tubing sizes range from 

#16 French to the diameter of a central venous catheter of 12 to 16 

gauge. The newer designed feeding tubes are much smaller and more 
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pliable than the old conventional rubber or stiff plastic tubes. Most 

of them are made of silicone rubber or polyurethane and are much less 

irritating and tolerated better by the patient. The most frequently 

used tubes are the Dobbhoff, Keofeed, or Med Pro tubes. The most 

commonly used routes include: nasogastric, nasoduodenal, nasojejunal, 

gastrostomy, jejunostomy, esophagostomy, and pharyngostomy (Barrocas, 

1978). 

Tube feedings are generally administered as an interrupted bolus 

over a relatively short period of time or as a continuous drip infusion 

with or without the aid of a pump. Bolus feedings are administered in 

quantities of 500cc or less, at three or four hour intervals, and 

generally only during waking hours. The preferred method of administra

tion is that of dripping the formula, usually over 24 hours. The rate 

of infusion varies from 30cc per hour to 150cc per hour depending on the 

progression schedule and nutritional goals. The use of a pump increases 

the accuracy of administration and prevents runaway infusions. Whichever 

method is utilized, generally the feedings are progressed slowly in rate 

as well as concentration to enhance tolerance by the patient (Griggs 

and Hoppe, 1979). 

There has been increased interest in the administration of 

elemental diets through a needle catheter jejunostomy early post

operatively. Generally, there is an ileus for one to three days 

postoperatively in the stomach and four to five days in the colon, but 

only minimal delay in the motility of the small intestine. The 

elemental feedings are given as a continuous drip infusion (Orr, et al. ,  
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1980). The patients lose less weight, have shorter hospital stays, and 

better nitrogen balance studies (Sagar, 1979). 

Statement of the Problem 

The problem for this study has been stated in the following two 

questions: 

1. What microorganisms are the most common invaders of the 

apparatus' used to administer continuous drip infusion 

enteral feedings? 

2. Do the number of organisms increase over time? 

Statement of the Purpose 

The purpose of this study was to identify the safe length of time 

that enteral feeding apparatus' can be used. 

Significance of the Problem 

Continuous drip infusion feedings have gained popularity in the 

nutritional support field and now comprise the majority of enteral 

feedings administered. The nutrient solution is suspended at room 

temperature for prolonged periods of time and is thus susceptible to 

bacterial spoilage. Bacterial contamination of the formula can result 

in gastroenteritis, manifesting itself in symptomatology as "nausea, 

vomiting, diarrhea, chills, and fever" (White, et al. ,  1979). Many 

patients receiving enteral feedings are already debilitated with com

promised immune systems and a superimposed gastroenteritis may further 

compromise their physical status, may prolong their hospital course, or 
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may even be fatal. Therefore, potential bacterial contamination of 

enteral feeding apparatus' is very significant to patient care. 

There are numerous articles describing the administration of 

tube feedings but few reported research studies with documented evidence 

supporting many of these nursing procedures. This is true for most 

nursing practices in general as the nursing profession has really just 

begun to develop a scientific base for nursing practice. There continues 

to be a great need for nursing to do research in these areas to document 

what they are doing and why. The goals of this practice-oriented 

research are to improve nursing practice and also result in some benefit 

to the patient (Polit and Hungler, 1978). 

The result of research studies often provide the impetus 

necessary to change a nursing policy. An example of this is the change 

in recommendation for IV tubing changes issued by the Center for Disease 

Control. The existing recommendation was that IV tubing should be 

changed every 24 hours but because of the results of research, the 

recommendation was changed to every 48 hours (Turco, 1980). That same 

benefit may be forthcoming as a result of tube feeding studies. 

Assumptions 

1. All of the tube feeding formulas used in this study were initially 

sterile as quality control ensures that commercially prepared, pre

packaged formulas are sterile. 

2. The bacterial growth in the formula did not increase as the caloric 

density of the product increased. 
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Conceptual Framework 

The conceptual framework of the study demonstrates the existence 

of a relationship between a nursing procedure and a patient outcome. 

The researcher chose the Gibbs' model to demonstrate the framework. The 

nursing procedure for the administration of enteral feedings determines 

the patient outcome of contamination. As stated earlier, there is a 

great need to support nursing procedures by clinical research studies 

demonstrating patient outcomes. 

The two constructs in the framework are the nursing procedure 

and patient outcome. The major concepts include enteral feedings, 

contamination, continuous drip infusion enteral feeding sets, and bac

terial contamination. On the referent level are the times that cultures 

were taken (0, 24, 48, and 72 hours), the blood agar and MacConkey agar 

plates, the 2.0cc of enteral formula aspirate, and the number of 

colonies of specific types of bacteria. The relationships are identified 

in the diagram which appears as Figure 1. 

NURSING PROCEDURE PATIENT OUTCOME 

ENTERAL FEEDINGS CONTAMINATION 
I 

CONTINUOUS DRIP INFUSION 
ENTERAL^ FEEDING SETS BACTERIAL CONTAMINATION 

0, 24, 48, 72 HOURS CULTURES ON BLOOD AGAR AND 
MAC C0|YKEY AGAR PLATES 

2.0cc ENTERAL FORMULA ASPIRATE # OF COLONIES OF SPECIFIC 
TYPES OF BACTERIA 

Figure 1. Relationship of Nursing Procedure (Enteral Feedings) 
to Patient Outcome (Contamination) 



8  

Operational Definitions 

1. Enteral Feedings -  Commercially prepared formula designed for tube 

feeding purposes containing protein, carbohydrates, fats, vitamins, 

and minerals. Products used included Ensure, Ensure Plus, Magnacal, 

and Isocal. 

2. Contamination -  The process of soiling or infecting by contact or 

mixture. 

3. Continuous Drip Infusion Enteral Feeding Sets -  Apparatus used to 

administer a continuous drip feeding. The type of equipment used 

in this study was the Ross Flexiflo administration set. 

4. Bacterial Contamination -  The process of infecting by contact with 

a nonspore forming and nonmotile microorganism. 

Hypotheses 

1. The four organisms cultured from the tube feeding apparatus 90 percent 

of the time or greater, will be S. epidermis, E. Coli,  Enterbacter 

sp., and K. Pneumoniae. 

2. The number of bacterial colonies cultured from the tube feeding 

apparatus will increase over time. 

a. The number of bacterial colonies cultured at 24 hours will be 

greater than those cultured at 0 hours. 

b. The number of bacterial colonies cultured at 48 hours will be 

greater than those cultured at 24 hours. 

c. The number of bacterial colonies cultured at 72 hours will be 

greater than those cultured at 48 hours. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

A review of the literature of studies related to tube feeding 

administration is presented in this chapter. Only four reported 

studies investigating the bacterial contamination of enteral feedings 

were found. This literature review provides a brief discussion of some 

of the related tube feeding studies and a more in-depth discussion of 

the four bacterial contamination studies. 

Related Tube Feeding Studies 

Hanson, Walike, Grant, Kubo, Bergstrom, Padilla, and Wong (1975) 

conducted a retrospective study utilizing patient charts. They re

viewed 121 patients'  charts who had received tube feedings for a total 

of 1,730 days. They found that on 14 percent of the study days, 

patients had three or more stools per day, nausea was reported on 12 

percent of the days, and vomiting on 2 percent of the days. On 61 per

cent of the days, feedings were administered in less than five minutes, 

administered at room temperature on 83 percent of the days, warmed to 

body temperature 14 percent of the days, and administered cold on 3 

percent of the days. Only 36 patients had body weights recorded and for 

those that did, nearly twice as many patients lost weight as gained 

9  
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weight. Dehydration measured by elevated blood urea nitrogens (BUN) 

revealed 26 percent had some degree of dehydration. 

Williams and Walike (1975) investigated the effect of the 

temperature of tube feedings on gastric motility in monkeys. Constant 

volumes of water and liquid formulas at varying temperatures were in

fused while the gastric motility was recorded. The findings of the study 

revealed that the temperature did not significantly affect gastric 

emptying or gastric motility. Using six human subjects, Kagawa-Busby, 

Heitkemper, Hansen, Hanson, and Vanderburg (1980) investigated the 

effect of three different tube feeding temperatures on gastric motility, 

total gastrointestinal transit time, diarrhea, and subjective sensa

tions. They found no significant difference between any of the three 

temperatures and gastric motility. 

Heitkemper, Martin, Hansen, Hanson, and Vanderburg (1981) studied 

the effects of the volume and rate of tube feedings on subject tolerance 

and gastric pressure changes on i ts subjects. Faster administration 

than 30cc of formula per minute resulted in more subjective complaints, 

however the volume had l ittle effect on subjective responses when 

administered at 30cc per minute. The results of the study indicated that 

bolus feedings of 250 to 750 milliliters can be tolerated without distress 

if administered slowly at 30cc of formula per minute. 

Hoffmeister and Dobbie (1977) reported on a study in which 12 

patients were fed for fourteen to sixteen days by a continuous drip 

feeding intrajejunally. They reported positive associations between the 
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feedings and weight gain and positive nitrogen balances but a negative 

correlation with increases in serum albumin levels. Specific statistical " 

results were not included in the report. Hoffmeister and Dobbie's 

findings were supported by the results of a study done with continuous 

low rate enteral feedings in 230 patients reported by Levy, Charles, 

Malafosse, Huguet, and Loygue (1976). 

Page, Ryan, and Hoff (1976) were among the first to investigate 

the administration of an elemental diet by continuous drip infusion 

immediately postoperatively by a needle jejunostomy. In 1979, Sagar, 

Harland, and Shields demonstrated a shorter hospital stay and less 

weight loss for the fifteen patients fed an elemental diet early post

operatively than the fifteen patients in the control group receiving no 

enteral support. Andrassy, Mahour, Harrison, Muenchow, Mishalany, and 

Woolley (1979), describe early postoperative jejunostomy feeding in 25 

pediatric patients ranging in age from one to seventeen with the same 

favorable results. 

In 1979, Page, Carlton, Andrassy, Feidtman, and Shield studied 

199 patients requiring needle catheter jejunostomies and both safety and 

gross savings were confirmed in the population. Yeung, Young, Hackett 

and Hill (1979) reported conflicting results on their 43 patients. They 

reported that only 63 percent completed a course of feeding without 

complications, and no significant differences were determined between 

the control group and those being fed by jejunal infusions in relation 

to voluntary food intake, plasma proteins, or body composition. 

Therefore, these authors recommended that this method of feeding be 
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reserved for specialized cases and not used routinely as advocated 

in the literature. 

Bacterial Contamination Studies 

Davis and Lacaba (1978) performed bacteriological studies on 

tube feeding formulas prepared in the hospital kitchen. Random cultures 

were taken from the formulas located in the central hospital kitchen as 

well as on the ward pantries. The findings revealed gross contamination 

of formulas with the following organisms: Streptococcus sp., Entero-

bacter sp., E. coli,  Staphylococcus epidermidis, Micrococcus sp., 

Corynebacterium sp., Lactobacillus sp., Bacillus sp,, and in one case, 

Staphyloccus aureus. Immediate corrective measures were instituted that 

included providing inservice education for food service employees, en

suring that the employee preparing the formula initialed the label to 

increase accountability, improving refrigerator controls, and rinsing 

ingredient containers in a mild sodium hypochlorite solution. While 

no time frame was quoted in the article, subsequent cultures revealed a 

colony count of less than 100 colonies per milliliter and no enterococci. 

Fason (1967) cultured multiple-use tube feeding bags after they 

had been used for 24 hours. After the first few cultures revealed counts 

of 1,688,000 organisms per milliliter which were primarily coliform, 

further investigation into kitchen preparation procedures was done. 

Corrective measures implemented included better cleaning procedures, 

ensuring the formula was placed in the refrigerator, and better 

refrigerator controls. Again, no time frame was noted in the article, 
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but following these changes, cultures contained no coliform and con

tained only 10,000 bacteria per milliliter. 

In 1979, White, Acuff, Sykes, and Dobbie investigated commer-

cially prepared formulas that were transferred to sterile bags or 

plastic bottles and used for continuous drip feedings over a 24 hour 

period. To document that the commercial formula was bacteria free, 

cultures were first taken from five freshly opened cans. Five bags and 

five bottles filled with formula were hung at room temperature and 

cultures taken at 0, 4, 8, 12, 16, 24, 32, 40, and 48 hours. The 

baseline cultures from the cans revealed no growth; the cultures from 

all five bags revealed staphylococcus epidermis; four of the cultures 

from the bottles revealed no growth while the 12 hour culture from one 

bottle showed growth of Enterobacter agglomorans. 

Schreiner, Eitzen, Gfell,  Kress, Gresham, French, and Maye 

(1979) studied the contamination of continuous drip feedings of infants 

in the neonatal intensive care unit.  The feeding apparatus used was a 

150cc Soluset chamber and the Holter pump and tubing, connected to the 

infant's feeding tube. Formula was added with a sterile syringe and the 

whole apparatus changed every 12 or 24 hours, however, there was no 

control over the duration of time the tubing was left hanging. Each time 

the apparatus was changed, the old set was cultured externally and 0.05cc 

of formula was aspirated from the tubing. A total of 576 cultures were 

obtained from 30 infants and 17 infants had at least one positive 

culture from the formula. Thirty-three percent of the formula cultures 



were positive and the most common organisms found included: Bacillus 

sp., S. epidermidis, P. aeruginosa, K. pneumoniae, Enterobacter sp., 

and E. coli.  Comparing refrigerated with nonrefrigerated specimens, 

similar results were found with those specimens refrigerated overnight 

before the cultures were done. The 23 cultures taken from the external 

portion of the tubing revealed only two positive cultures and no growth 

after they had been wiped with alcohol. Another part of the study 

included an investigation of the bacterial colonization on the hands of 

nursery nurses. Seventy nurses participated in the beginning and 23 

participated at the end and all but one nurse had S. epidermidis on at 

least one of their hands. No reason was stated for the attrition. To 

determine whether ascending contamination from the stomach occurred, a 

simulated feeding system was set up in a laboratory and a vacuum 

created to try to cause "stomach contents" to ascent the tubing. The 

researchers could not cause organisms to rise in the tubing. 

As is reported in the literature, earlier bacteriological 

studies focused on the preparation of tube feeding formulas and the 

results of the studies were used to upgrade preparation procedures. 

Recently, most of the formulas used are prepared commercially and the 

emphasis for study has shifted to the length of time the feeding 

apparatus should be used before changing. 



CHAPTER 3 

METHODOLOGY 

Subtopics discussed in this chapter include design, subjects, 

setting, tools, procedure, and the plan for data analysis. 

Design 

This was a descriptive study with repeated measures, designed 

to evaluate the bacterial growth of continuous drip administration 

enteral feeding sets. 

Setting 

A 243 bed university hospital in the southwestern part of the 

United States was the setting for this study. Data collection was 

initially limited to four medical-surgical inpatient units, which 

included the medical and surgical intensive care units. Permission for 

use of these sites was obtained through the Director of Nursing Research 

at the University Hospital. A copy of the letter of approval is in

cluded in Appendix A. The investigator also contacted and obtained the 

cooperation of the head nurses on these units, the hospital dietary 

department, and the hospital laboratory. 

In the initial stages of the data collection period, the 

investigator observed several tube feedings on other hospital units. 

After further inquiry into the situation, the researcher was given 
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additional approval to use inpatients on all the units in the hospital, 

excluding Pediatrics and one surgical unit.  See Appendix B for the 

letter of approval. 

Subjects 

A convenience sample was utilized. The sample consisted of the 

first ten patients starting a continuous drip infusion enteral feeding 

who met all of the following criteria: 

1. Aged 12 years or older. 

2. Was an inpatient at the institution. 

3. Received enteral feedings by continuous drip administration 

for at least a 72 hour time period. 

4. Received one of the following formulas: Ensure, Ensure Plus, 

Isocal, or Magnacal. 

5. Agreed to participate in this study. 

Protection of Human Subjects 

The proposal was approved by the Human Subjects Committee of the 

University of Arizona. A copy of the letter of approval is included as 

Appendix C. Permission from the subjects to participate in the study was 

obtained and the subject 's consent form appears in Appendix D. 

Tools 

This study utilized two different tools that were developed by 

the investigator. Appendix E contains the Demographic Data Tool, 

developed for collecting demographic data on each patient. The 
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information collected included sex, age, unit location of the patient, 

admission data, and diagnosis. Other data recorded included informa

tion regarding medications administered through the tube, flushing of 

the feeding tube, and any miscellaneous comments applicable to the study. 

The Data Collection Sheet was designed as a flow sheet to record 

culture findings on each patient (Appendix F). The form is separated 

into four areas to correspond with the four time intervals that the 

cultures were taken. There are designated areas to record the types of 

organisms and their quantities for each time interval. 

Appendix G contains the Bedside Flow Sheet which was designed 

for the nursing staff to record problems related to the study. It  was 

posted at the patient 's bedside to provide a readily accessible flow 

sheet for the staff. 

The Kardex Reminder is a 3 X 5 inch note card designed to be 

attached to the patient 's kardex (Appendix H). Its purpose was to 

communicate the basics of the study to the nursing staff. 

Procedure 

The dietary department personnel agreed to inform the investi

gator of all new continuous administration enteral feedings begun in 

the institution. The investigator arranged to either phone the 

department twice a day to inquire of new tube feedings or for the dietary 

personnel to contact the investigator within the institution. There 

were many problems associated with this arrangement such as new dietary 

staff being unaware of the study, lack of communication between dietary 
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staff members so that the person answering the phone did not always have 

current information for the entire department, and the problem that 

dietary was not always notified of new tube feedings. To circumvent some 

of these problems, the investigator began making rounds to the various 

nursing units included in the study, looking at the patient Icardex file 

and talking to staff. Each nursing unit had a notice of the study posted 

with the investigator's phone number and the staff were instructed to 

phone the investigator when new patients were started on tube feedings 

(see Appendix I).  The purpose of the investigator making rounds and 

inquiring about potential patients, was to increase the nursing staff 's 

familiarity with the investigator, increase their awareness of the study 

and consequently increase compliance to notify the investigator when 

new patients were started. 

There were an estimated one or two new enteral feedings initiated 

in the institution each week and therefore, i t  was estimated that the 

period of data collection would be from five to ten weeks. However, the 

actual period of data collection was 12 weeks. Several patients were 

started on tube feedings that were not included in this study because 

the investigator was not always available. 

When the investigator was notified of a potential subject, the 

chart was reviewed to confirm that the patient met all the study criteria. 

The study was discussed with the patient and/or his family. If he agreed 

to participate in the study, a written consent was obtained. Several of 

the patients were comatose and unable to consent so approval was obtained 



from the family. After the patient approval was obtained, data 

collection began. 

The Ross Flexiflo feeding apparatus, which connected to the 

gastrointestinal feeding tube, was flagged with red tape labeled, "Do 

not change this tubing until after ." The tubing was also 

labeled with a yellow dot on the underside of the screw cap so the 

investigator would be aware if the tubing had been changed but not 

reported. The bedside flow sheet was attached to the wall directly 

above the patient 's bed or to the feeding pump, and served as a 

reminder to staff as well as provided a flow sheet for the documenta

tion of problems. The kardex reminder sheet was attached to the 

patient 's kardex as an additional reminder to staff. 

The feeding apparatus consisted of a Ross 250cc glass bottle 

of formula and the Ross Flexiflo pump tubing. The Ross Flexiflo pump 

was used on all the subjects. Cultures of the formula were obtained by 

aspirating 2.0cc of formula from the rubber port on the connecting 

tubing at 0, 24, 48, and 72 hours after the tubing was hung initially. 

The type of formula used was a commercially prepared formula already 

sterile and in the 250cc glass bottle discussed above. The formula 

used was either Ensure, Isocal, Ensure Plus, or Magnacal. The rubber 

port was first cleansed with alcohol, then a sterile syringe and needle 

were used to aspirate the formula. The tubing was clamped immediately 

below the rubber port before aspirating, to prevent reflux of formula 

from the feeding tube. The aspirate was injected into a sterile 
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specimen cup using aseptic technique and immediately transported to the 

hospital laboratory by the investigator. 

Hospital laboratory personnel innoculated one blood agar plate 

and one MacConkey agar plate from a one drop Pasteur pipette, innocula-

ting it  with 1/40 milliliter and 0.001 milliliter from a calibrated 

loop. This enabled quantitation to be done in the range of 40 colonies 

per milliliter to 100,000 colonies per milliliter. The plates were 

incubated for 48 hours at 35 C and the organisms isolated and identified 

by standard bacteriological methods. 

The results are reported as colony counts for the number of 

organisms present. The different organisms present are listed and their 

relative quantitations as 4+ (greater than 10^ colonies), 3+ (between 

10^ and 105), 2+ (between 10^ and 10^), and 1+ (less than 103). 

If at any time the cultures revealed gross contamination, the 

subject would have been withdrawn from the study and the Ross tubing 

changed immediately to ensure maximum protection for the subjects. This, 

however, was not necessary for any of the subjects. 

Variables not controlled for were the length of time the feeding 

tube was in place, which of four types of formulas were used, rate of 

infusion of the formula, length of time the 250cc bottle of formula was 

left hanging, type of feeding tube used, and if the feeding tube had to 

be changed during the period of data collection. These variables were 

all recorded on the demographic data sheet. 
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Data Analysis 

The data were analyzed using the analysis of variance test to 

determine the differences in group means as there was a mean colony count 

for each 24 hour interval. A frequency count and proportion was done to 

determine if the organisms cultured were one of the four speculated. A 

binomial approximation to the normal distribution was done to further 

analyze the proportion. Frequency counts were done on the demographic 

data gathered for each patient. 



CHAPTER 4 

PRESENTATION AND ANALYSIS OF DATA 

This chapter presents the results of the study. A description 

of the characteristics of the sample, the statistical analyses, and 

findings of the data collected are discussed. 

Characteristics of the Sample 

The sample was comprised of ten subjects with various diagnoses, 

all of whom received a continuous infusion enteral feeding for at 

least 72 hours. The various demographic characteristics of the subjects 

are discussed below. 

Age and Sex 

The reported ages of the ten subjects ranged from 28 to 77 years 

with a mean age of 61.6 years. Distribution of the subjects by sex 

showed that four (40 percent) were female and six (60 percent) were 

male. A l isting of the subjects by age, sex, and diagnoses/surgical 

procedures is presented in Table 1. 

Diagnoses/Surgical Procedures 

Six (60 percent) were postoperative surgical patients whereas 

four (40 percent) were medical patients. Of the six surgical patients, 

five had head and neck surgical procedures and one had a cardio-thoracic 

22 
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Table 1. Age, Sex, and Diagnoses/Surgical Procedures of Subjects 

Patient Code 
Number Age Sex Diagnosis 

1 74 F 4 days post surgery coronary artery 
bypass graft 

2 72 M 2 days post radical neck dissection 
surgery 

3 74 F 9 days post cerebral vascular 
accident 

4 66 F 3 days post total laryngectomy 
surgery 

9 56 M 2 days post radical neck dissection 
surgery 

11 38 M 11 days post closed head injury 
(motor vehicle accident) 

14 71 M 7 days post cerebral vascular 
accident 

16 60 F 5 days post radical neck dissection 
surgery 

18 28 M acute monocytic leukemia 

20 77 M 3 days post maxillectomy 



surgical procedure. Two of the medical patients had a diagnosis of 

cerebral vascular accident, one acute monocytic leukemia, and the other 

medical patient had been a victim of a motor vehicle accident and had 

sustained a closed head injury (Table 1). 

Type of Tube 

There were three different types of gastrointestinal feeding 

tubes used for feedings in the ten subjects. Six of the subjects (60 

percent) had Salem Sumps, five of which were those with head and neck 

surgeries. Three subjects had Keofeed tubes (30 percent), while only 

one subject had a Duotube; All of the tubes were inserted by 

different people, both physicians and nurses. Half of the tubes were 

inserted in the patient 's room, the other half were inserted in 

surgery, at the beginning of the surgical procedure. The five in

serted in surgery were the head and neck surgical cases. The tip of 

the tubes in all subjects terminated in the stomach (Table 2). 

Formulas 

The three different formulas utilized for the feedings in the 

study were Ensure, Ensure Plus, and Isocal. One subject received 

Ensure Plus, two received Ensure, six received Isocal, and one patient 

was started on Ensure but was changed to Isocal during the second 

twenty-four hour period. Nine of the ten subjects (90 percent) were 

started on half strength formulas, however, one subject (10 percent) 

was started on full strength formula. Subsequent increases in 
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Table 2. Subjects, Type of Tube, Formula, Strength, Rate, and Other 
Uses of the Tube 

Formula, Strength, and Rate Other Uses of Tube 

Patient 
Code 
Number 

Type of 
Gastro
intestinal 
Tube 

First 
24 
Hours 

Second 
24 
Hours 

Third 
24 
Hours 

Medi -
cation 

Irri
gation Suction 

1 Keofeed Ensure 
h str 
25cc/hr 

Isocal 
h str 
50cc/hr 

Isocal 
full str 
50cc/hr 

— — — 

2 Salem 
Sump 

Isocal 
*2 str 
50/hr 

Isocal 
full str 
50/hr 

Isocal 
full str 
50/hr 

X6 X6 
(after 
each 
med) 

post-op 

3 Duotube Ensure 
full str 
50/hr 

Ensure 
full str 
50/hr 

Ensure 
full str 
50/hr 

X6 X6 
(after 
each 
med) 

4 Salem 
Sump 

Isocal 
% str 
50/hr 

Isocal 
h str 
100/hr 

Isocal 
full str 
100/hr 

X7 X6 
(after 
each 
med) 

post-op 

9 Salem 
Sump 

Isocal 
% str 
50/hr 

Isocal 
full str 
100/hr 

Isocal 
full str 
125/hr 

XI6 XI6 
(after 
each 
med) 

post-op 

11 Keofeed Isocal 
Jg str 
50/hr 

Isocal 
full str 
75/hr 

Isocal 
full str 
100/hr "" 

14 Salem 
Sump 

Ensure 
Plus 
h str 
50/hr 

Ensure 
Plus 
H str 
50/hr 

Ensure 
Plus 
h str 
50/hr 

16 Salem 
Sump 

Isocal 
^ str 
50/hr 

Isocal 
full str 
50/hr 

Isocal 
full str 
75/hr "" 

post-op 

18 Keofeed Isocal 
h str 
50/hr 

Isocal 
full str 
50/hr 

Isocal 
full str 
75/hr 

X6 12 

20 Salem 
Sump 

Ensure 
Jg str 
50/hr 

Ensure 
full str 
50/hr 

Ensure 
full str 
75/hr 

XI XI9 post-op 
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concentration and rate were based on the patient 's tolerance or 

physician preference. Type of gastrointestinal tube used, formula, 

strength, and rate for all ten subjects over the 72 hour time period is 

presented in Table 2. 

Other Uses of the Feeding Tube 

Six (60 percent) of the ten subjects received at least one 

medication via their feeding tube. The number of times medications were 

administered to these six subjects varied from one to 16 times. The 

tubes were always irrigated after each medication administration with 

sterile saline or sterile water. Two patients received additional 

instillations of fluids for fluid replacement or to ensure patency of 

the tube. Five (50 percent) of the ten subjects had their tubes used 

for suction purposes before the. tube feedings were started. These five 

subjects had undergone head and neck surgical procedures and all had 

Salem Sumps (Table 2). None of the tubes were used for suction after 

the feedings had been started. 

Patients Not Completing the Study 

Four patients were started on the study but were not completed 

for various reasons. The reported ages ranged from 42 to 70 years, with 

a mean age of 57.8 years. Distribution of the patients by sex revealed 

half were male and half female. Half of the tubes were Duotubes and 

the other half were Keofeed tubes. Three out of the four patients 

received Isocal while only one received Ensure. Increases in concentra

tion and rate were again based on the patient 's tolerance or physician 
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preference. Three out of the four patients were discontinued from this 

study before the 48 hour time interval and one patient was discontinued 

before the 24 hour interval. Reasons for termination from the study 

included: patient expired; the tubing was faulty and leaking and thus 

necessitated changing; patient refused the feedings about fourteen 

hours after being started so the tube feeding was discontinued at that 

time; and the last patient kept pulling out her feeding tube secondarily 

to confusion. Three out of the four patients had medications and 

irrigations via their feeding tubes. There was no growth found on any 

of the cultures taken during the period of time these patients were on 

the study. 

Patients Refusing the Study 

There were eight patients started on tube feedings that refused 

to be involved in this investigation. Reasons for refusal included not 

wanting to take a risk, not being interested in the study, and not 

wanting to deal with anything additional along with all of the other 

stressors of their hospitalization. One male was not mentally capable 

of consenting and had no family to consent for him and therefore was 

ineligible for the study. 

Analysis of Data 

Cultures of the formulas were taken from the tube feeding 

apparatus at 24 hour intervals, beginning with a baseline culture at 

the time the feedings were started. Types of organisms and their colony 

counts for the 0, 24, 48, and 72 hour time intervals are displayed in 



Table 3. Two subjects (20 percent) had no growth during the 72 hour 

period while the remaining eight subjects (80 percent) had a variety of 

13 different organisms cultured and the numbers of colonies ranged from 

1+ (less than 10^) to 4+ (greater than 10^) over the different time 

periods. Also included in the table is a l ist of cultures from other 

body areas as reported on the laboratory results on the patients'  

charts. These cultures were obtained during the same time period that 

the tube feeding specimens were obtained. 

A total of 36 different groups of colonies were seen in the 

tube feedings for the 72 hour time period. As stated in hypothesis one, 

90 percent or greater of the organisms cultured should be one of the 

four types: S. epidermis, E. Coli,  Enterbacter Sp., and K. pneumoniae. 

However, only seven (19 percent) of the total 36 different colonies 

were of these four types. To determine whether the observed difference 

in the proportion was due to chance or whether hypothesis one was 

rejected, a bionomial approximation to the normal distribution was done. 

The result was less than 90 percent at .001 level of significance, so 

hypothesis one was rejected. 

The second hypothesis stated that the number of bacterial 

colonies cultured from the tube feeding apparatus would increase over 

time. Table 4 shows that the means for the four time intervals are 

different. The standard error and confidence intervals are included in 

the table for all four time intervals. A repeated measurement analysis 

of variance test was used to determine if the variations existing 

between the mean scores of each time interval were significant. 



Table 3. Bacterial Culture Results Per Patient for Various Time Periods (0, 24, 48, and 72 
Hours) And Other Concurrent Cultures 

Pt 
Code 
# 

Organisms and Colony Counts Other 
Concurrent 
Cultures 

Pt 
Code 
# 0 Hours 24 Hours 48 Hours 72 Hours 

Other 
Concurrent 
Cultures 

1 — Group D 
Streptococci 4+ 

Group D 
Streptococci 4+ 

Group D 
Streptococci 4+ 

Sputum 2+ 
Streptococci 

urine 4+ 
Enterococci 

2 — — Viridans 
streptococci 4+ 

Viridans 
streptococci 4+ 

— 

3 Klebsiella 
pneumoniae 4+ 
Citrobacter 
freundi i  4+ 

Klebsiella 
pneumoniae 4+ 
Citrobacter 
freundi i  4+ 

4 — — — ~ — 

9 Aspergillus 
1+ 

— Proteus 
morganii 4+ 

E. Coli 4+ - -

11 Pseudomonas 
aeruginosa 1+ 

Pseudomonas 
aeruginosa 4+ 

Sputum 2+ pseudo
monas aeruginosa 
Ear wound 2+ 
pseudomonas aeru-
gi nosa 



Table 3, Continued 

Pt 
Code 
# 

Organisms and Colony Counts Other 
Concurrent 
Cultures 

Pt 
Code 
# 0 Hours 24 Hours 48 Hours 72 Hours 

Other 
Concurrent 
Cultures 

14 Pseudomonas 
aeruginosa 3+ 

Pseudomonas 
aeruginosa 4+ 
Acinetobacter 
anitratus 4+ 

Klebsiella 
pneumoniae 4+ 
Pseudomonas 
(not aeruginosa) 

4+ 
Alpha Hemolytic 
streptococci 4+ 

Blood culture-
Aspergillus 

16 Klebsiella 4+ 
Serratia 
marcescens 4+ 
Pseudomonas 
aeruginosa 4+ 

Klebsiella 4+ 
Serratia 
marcescens 4+ 
Pseudomonas 
aeruginosa 4+ 

Klebsiella 4+ 
Serratia 
marcescens 4+ 
Pseudomonas 
aeruginosa 3+ 

18 Sputum 2+ Staph-18 
lococcus epidermis 
coagulase negative 
Urine 4+ Staphlo-
coccus epidermis 
coagulase negative 
& 2+ Candida albi
cans 

20 — Enterobacter 
cloacae 4+ 

Enterobacter 
cloacae 4+ 

Enterobacter 
cloacae 4+ 

Sinus maxillary 
1+ mixed flora 

4+ = greater than 1()5 colonies 
3+ = between 104 and 10^ 

2+ = between 10^ and 10^ 
1+ = less than 103 
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Table 4. Colony Count Means, Standard Error, and Confidence Levels for 
the Four Time Intervals, 0, 24, 48, and 72 Hours. 

95% Confidence Interval 
Time Interval Mean Standard Error Lower Upper 

0 Hours 0.1 1.076 -2.081 2.281 

24 Hours 2.3 1.076 0.119 4.481 

48 Hours 4.5 1.076 2.319 6.681 

72 Hours 5.1 1.076 2.919 7.281 
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The test revealed that there was a significant difference between the 

colony count means of the four different time intervals. The signifi

cance level was at 0.009. Refer to Table 5. 

A multiple comparison procedure was done at an level of 

0.05 to compare colony counts between the various time intervals. The 

F-test values and significance levels for the intervals appear in 

Table 6. Hypothesis 2a stated that the number of bacterial colonies 

cultured at 24 hours would be greater than those cultured at 0 hours. 

Test results revealed that there was no significant difference between 

the colony count means of these two groups, therefore hypothesis 2a was 

rejected. Hypothesis 2b stated that the number of bacterial colonies 

cultured at 48 hours would be greater than those cultured at 24 hours. 

The results of the statistical manipulations revealed that there was no 

significant difference between the colony count means of the 24 hour 

group and the 48 hour group, so hypothesis 2b was rejected. Hypothesis 

2c stated that the number of bacterial colonies cultured at 72 hours 

would be greater than those cultured at 48 hours. Again, there was no 

significant difference between the group means so hypothesis 2c was 

also rejected. However, there were significant differences between the 

colony count means of the 0 and 48 hour intervals, the 0 and 72 hour 

intervals, and the 24 and 72 hour intervals. 
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Table 5. Repeated Measurement Analysis of Variance Between Colony 
Counts of the Different Time Intervals 

Degrees of Sum of Mean 
Source Freedom Squares Square F-test Significance 

Total 39.000 572.000 0.009 

Time 3.000 155.600 51.867 4.484 

Error 36.000 416.400 11.567 
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Table 6. Comparison of F-test Values and Level of Significance for the 
Combined Time Intervals (0 and 24, 0 and 48, 24 and 48, 
0 and 72, 48 and 72, 24 and 72) 

Time Interval F-test Significance 

0 and 24 hours 2.092 0.149 

0 and 48 hours 8.369 0.004 

24 and 48 hours 2.092 0.150 

0 and 72 hours 10.800 0.001 

48 and 72 hours 0.156 1.000 

24 and 72 hours 3.389 0.070 



CHAPTER 5 

DISCUSSION OF FINDINGS 

Included in this chapter is a discussion of the conclusions 

and implications of this study. The study sample is discussed first,  

followed by an explanation of the culture results, implications and 

conclusions, and recommendations. 

Study Sample 

A convenience sample of ten subjects was used for this study. 

The reported ages ranged from 28 to 77 years and of the ten subjects, 

four were female and six were male. Six of the ten subjects were post

operative surgical patients whereas the other four were medical 

patients. 

There were three different types of feeding' tubes used for ten 

subjects and all were inserted by different individuals and included 

both nursing and medical personnel. The tubes were also used for the 

administration of medications, irrigations, and suctioning as necessary. 

Three different formulas were utilized for the feedings. The 

concentration of the formulas, the rate, and subsequent increases were 

varied and determined by the patient 's tolerance and physician 

preference. 
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As a result of the small sample size, no statistical inferences 

could be drawn pertaining to age, sex, diagnosis, type of feeding tube, 

type, concentration and rate of administration of the formula, and if 

the tube had other uses. The results of this data have been reported 

in frequencies only. 

The period of data collection was twelve weeks. There were 

eight patients who refused to participate in the study for various 

reasons. Four additional patients were terminated from the study pre

maturely for varying reasons. 

Culture Results 

Four cultures of the Ross Flexiflo feeding apparatus were taken 

at 24 hour intervals. A 2.0cc quantity of formula was aspirated from 

the rubber port on the apparatus and one blood agar plate and one 

MacConkey agar plate were innoculated with the formula. After incuba

ting the plates for 48 hours at 35°C, the organisms were isolated and 

identified by standard bacteriological methods. These results are 

reported as colony counts and their relative quantitations are as 

follows: 4+ (greater than 10^ colonies), 3+ (between 10^ and 105), 

2+ (between TO3  and 10^), and 1+ (less than 103). 

Only two subjects had no growth for the entire 72 hour period, 

whereas the remaining eight subjects had a variety of different organisms 

and numbers of colonies occurring over different time intervals. 

Schreiner, et al.  (1979) reported the four most common organisms 

cultured from a feeding apparatus to be S. epidermis, E. Coli,  



Enterbacter sp., and K. pneumoniae. Hypothesis one in this study states 

that 90 percent of the bacterial colonies cultured would be one of the 

four types mentioned above. Out of a total of 36 different colonies 

isolated, only seven were one of these four organisms, therefore hypo

thesis one was rejected. The results of this study also do not support 

Schreiner's results as reported in the literature. 

An analysis of variance test revealed that there was a difference 

between the colony count means of the four different time intervals at 

a 0.009 level of significance. A multiple comparison procedure at a 

significance level of 0.05 demonstrated that there were no significant 

differences between the means of the 0 and 24 hour intervals, the 24 

and 48 hour intervals, and the 48 and 72 hour intervals. There were, 

however, significant differences between the means of the 0 and 48 hour 

intervals and the 0 and 72 hour intervals, and the 24 and 72 hour inter

vals. 

The investigator also observed that mechanically, the feeding 

apparatus had difficulty withstanding use for the 72 hour period of 

time required for the study. Between 48 and 72 hours of use, the 

nursing staff reported problems with clogging of the apparatus and 

occasional secondary leaking of formula through the air vent. 

Implications and Conclusions 

Most foods contain living bacteria unless they have just been 

heated thoroughly or made sterile in some other way. However, these 

organisms normally encountered in properly handled and processed foods 



are not harmful (Fuerst, 1978). Tableware also is not usually sterile. 

The gastrointestinal tract is not a sterile environment, but has certain 

flora normally present in its different parts. Staphylococci (S. epider-

midis, S. aureus), Streptococci (viridans, nonhemolytic strep, entero-

cocci, S. mutans), Lactobacillus species, Fusiform Bacilli ,  Spriochetes, 

Actinomyces species, and Yeast are normally present in the mouth. In 

the intestines, Protozoa, Yeasts, Streptococci (enterococci), gratis 

negative enteric bacilli  (species of Escherichia, Enterobacter, Proteus, 

and Pseudomonas), Anaerobic Streptococci, and Anaerobic bacilli  

(species of Bacteroides, Fusobacterium and Bifidobacterium) are present 

(Wilson, Mizer, and Morello, 1979). Gastric acidity in the stomach is 

too high for microbial growth and therefore controls the entry of 

bacteria into the small intestine (Skinner and Carr, 1974). 

The hospital environment has many more organisms as permanent 

residents due to the widespread use of antimicrobial agents (Boyd- and 

Hoerl, 1977). Hospitalized patients, debilitated by disease or 

operative procedures, normally have more of gram-negative hospital 

organisms present on their skin, although not presenting any clinical 

signs (Maibach and Aly, 1981). 

The organisms cultured in this study are not unusual findings in 

food and the gut. Another important factor to consider is that the 

subjects for this study were hospitalized and debilitated by disease or 

operative procedures, all which decrease host resistance. Infections 

most often result from resident bacteria found in various parts of the 
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healthy human host which cause infections secondary to changes in host 

resistance and modifications of the host 's normal organism flora 

(Pelczar, Reid, Chan, 1977). It  is difficult to assess each hospital

ized patient 's host resistance level, and hospital policies and 

procedures have to be cautious and highly concerned with overall patient 

safety. 

Considering that the organisms cultured from the tube feeding 

apparatus are not unusual to food or the gut, and that the hospital 

environment contains more resident organisms, may lead one to conclude 

that the culture findings are not harmful and the apparatus could be 

used for 72 hours safely. However, the subjects were all debilitated 

by disease or operative procedures which decrease host resistance and 

secondarily, some of the normal resident organisms could cause an 

infection. If each patient 's resistance level was measured routinely, 

i t  would be possible to determine which patient 's tubing could be 

left for 72 hours and which should be changed sooner. Since this is 

not routinely done and hospital policies pertain to all levels of 

patients, policies must focus on overall patient safety. As discussed 

earlier, there were mechanical difficulties encountered with using the 

apparatus over 48 hours. The results of the study indicated there was 

a difference at the 0.05 level of significance between the colony 

count means of the 0 and 48 hour time intervals. All of this infor

mation combined together has led the investigator to recommend that the 

Ross Flexiflo tube feeding apparatus be changed every 48 hours for the 

hospitalized patient. 
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The present policy states that the apparatus be changed every 

24 hours at a cost of $9.00 per set. This change in the policy would 

result in a savings of nursing time and half of the present cost to the 

patient for the feeding apparatus. For those patients receiving tube 

feedings for a long period of time, as closed head injured patients 

maintained on tube feedings for several months, the cost savings would 

be significant. 

The results of this study were discussed with the consulting 

microbiologist who agreed with the investigator that the organisms 

cultured in this study closely resemble the resident organisms of the 

gut and of food. He stated no concern regarding the types of organisms 

or the number of colonies but when considering the information already 

discussed on debilitation and host resistance, the significant 

difference in colony count means between 0 and 48 hours, and the mechan

ical deficiences of the product, he also agreed with the investigator 

to recommend a tubing change every 48 hours. 

Recommendations 

Based on the findings of this study, the following recommenda

tion is made for nursing practice: 

1. Change the nursing policy and procedure as follows: 

If the Ross Flexiflo .tubing is used for continuous administration 

enteral feeding, change the apparatus every 48 hours. 

Based on the findings of this study, the following are recommendations 

for further study: 
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Repeat the study using a larger sample of subjects. Utilizing 

subjects from several institutions may deem the findings more 

generalizable. 

Perform a similar study substituting a multiple-use apparatus for 

the tube feedings instead of the single-use apparatus used in this 

study. There are many types of tube feeding apparatus' on the 

market and the same type of study could be done on all the types 

with comparisons made between them. 

Repeat the study and take an additional culture at the 36 hour 

interval to investigate if the 36 hour time interval would be a 

more appropriate time to change the apparatus. 

Conduct the study using subjects at an extended care facility to 

determine if there are differences in normally occurring resident 

organisms as compared with the hospital setting. 

Conduct the study using subjects receiving tube feedings at home to 

determine if there are differences in normally occurring resident 

organisms as compared with the hospital setting. 



CHAPTER 6 

SUMMARY 

Enteral feedings have gained much popularity and are a well 

accepted method of providing nutritional support for patients today. 

However, there is a lack of documented research to support certain 

aspects of this nursing procedure; for example, the safe length of 

time the feeding apparatus can be used. The purpose of this study was 

to identify a safe length of time that enteral feeding apparatus' 

could be used. The problem of the study was to determine what organ

isms were the most common invaders of tube feeding apparatus' and if 

the numbers increased over time. 

Many patients requiring tube feedings are debilitated and a 

superimposed bacterial contamination may cause gastroenteritis, 

further compromising their physical status. Therefore potential 

bacterial contamination is very significant to patient care. 

There is also a need for the nursing profession to conduct 

research to document rationale behind the many policies and procedures 

routinely done by nursing. Nursing research, therefore, helps to 

improve nursing practice and also may suggest concrete benefits to the 

patient as the cost savings recommended by the results of this study. 
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The conceptual framework of this study demonstrates the 

existence of a relationship between a nursing procedure (the adminis

tration of enteral feedings) to the patient outcome (contamination). 

The researcher chose Gibbs' model to demonstrate the framework. 

The selected review of the literature presented a brief 

discussion of some of the related tube feeding studies and a more 

indepth discussion of the four bacterial contamination studies. 

Four cultures were obtained from the Ross Flexiflo tube feeding 

apparatus of ten study subjects at 24 hour intervals over a 72 hour 

period of time. The investigator was interested in the types of 

organisms present on the cultures and hypothesized that 90 percent of 

the organisms cultured would be one of the following: S. epidermis, 

E. Coli,  Enterobacter sp., and K. pneumoniae. However, this hypothesis 

was rejected as only seven of the 36 (19 percent) different colonies 

isolated fell into one of these four categories. These four types of 

organisms were reported to be the most common types found in the study 

reported by Schreiner, et al. ,  in 1979. 

The investigator also hypothesized that the numbers of organisms 

cultured would increase over time. The culture data was analyzed 

using an analysis of variance manipulation. A multiple comparison 

procedure with a significance level of 0.05 was used to compare colony 

counts between the various time intervals. The tests showed that there 

were significant differences in the colony count means between the 0 and 

48 hour intervals, 0 and 72 hours, and 24 and 72 hours, but not between 
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0 and 24, 24 and 48, and 48 and 72 hours. Therefore, hypotheses 2a, 

2b, and 2c were rejected. 

Demographic information was obtained on all subjects. The 

demographic variables were reported in frequency counts because of the 

small sample size. 

The investigator observed that the apparatus developed 

mechanical difficulties after 48 hours of use. This, plus the results 

of the cultures, and the knowledge that the subjects were already 

debilitated and thus more susceptible to infection, lead the investigator 

to recommend that the apparatus be changed every 48 hours. 

Recommendations for future studies were also made based on this 

study. Modifications of the present study proposed are: a larger 

sample size, utilizing subjects from extended care facilities, several 

institutions, and home to compare the environments and their resident 

organisms, adding an additional culture at 36 hours, and using different 

types of tube feeding apparatus' to allow for comparisons between 

products. 



APPENDIX A 

T H E  U N I V E R S I T Y  O F  A R I Z O N A  
H E A L T H  S C I E N C E S  C E N T E R  
T U C S O N ,  A R I Z O N A  8 S 7 2 4  

U N I V E R S I T Y  H O S P I T A L  

October 14, 1981 

Ms. Anne Walder 
2440 E. Glenn, C-15 
Tucson, Arizona 85719 

Dear Ms, Walder: 

It is a pleasure to confirm our conversation that you would conduct 
your thesis research in the bacterial contamination of continuous 
administration of enteral feedings. I understand you will be work
ing with Dr. Ryan on this project. 

If you have questions or I can be of assistance, please do not hesitate 
to call (6-6353). 

Sincerely, 

jL -
Ada Sue Hinshaw, R.N., Ph.D. 
Associate Director of Nursing 
for Research 

/mnp 

45 



APPENDIX B 

T H E  U N I V E R S I T Y  O F  A R I Z O N A  
H E A L T H  S C I E N C E S  C E N T E R  
T U C S O N ,  A R I Z O N A  8 5 7 2 4  

U N I V E R S I T Y  H O S P I T A L  

November 18, 1981 

Ann Walder, R.N., B.S. 
Masters Student 
College of Nursing 
University of Arizona 
Tucson, Arizona 85721 

Re: Bacterial Contamination of Continuous Infusion Enteral Feedings 

Dear Ms--WaT(ier: 

Dr. Hinshaw has asked me to address your request to have broader 
access to a patient population. In the adult medical-surgical area, 
you are welcome to collect data on 7 West. Ms. Brydie Baker, 
Associate Director of Clinical Nursing, has indicated that the 
appropriate contact person at this time is Ms. Marilyn McEwen, 
Head Nurse. In the OB/GYN area, Ms. Becky Hull, Assistant Director 
of Nursing for OB/GYN, has indicated that Ms. Alberta Adams, Head 
Nurse, is your contact person on 8 East. The Pediatrics Units 
currently have no patients at least 12 years of age who will be 
on tube feeding for the 72 hours indicated in your protocol. 

The Ethical Review Committee has approved your project, given 
several adult inpatient units. Please discuss the matter with 
Dr. Ada Sue Hinshaw. 

If you have questions prior to November 19, please let me know. 

Best wishes with your project. 

Sincerely, 

Jan R. Atwood, R.N., Ph.D. 
Assistant Director'of Nursing for Research 

Nursing Department 
University Hospital 

cc: Ada Sue Hinshaw, R.N., Ph.D. 

/plm 
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APPENDIX C 

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 4  

H U M A N  S U B J E C T S  C O M M I T T E E  
ARIZONA HEALTH SCIENCES CENTER 2305 

TELEPHONE: 426-6721 OR 626-1575 

28 October 1981 

Anne Haider, R.N. 
College of Nursing 
Arizona Health Sciences Center 

Dear Ms. Walder: 

Thank you for submitting a revised consent form for your project, 
"Bacterial Contamination of Continuous Infusion Enteral Feedings" (HSC 
#81-88). The requests made in our letter to you of 28 October 1981 have 
been met. Therefore, approval for this subjects-at-risk project is 
granted effective 28 October 1981. 

Approval is granted with the understanding that no changes will be 
made in either the procedures followed or in the consent form to be used 
(copies of which we have on file) without the knowledge and approval of 
the Human Subjects Committee and the Departmental Review Committee. Any 
physical or psychological harm to any subject must also be reported to 
each committee. 

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose by the 
Department Head or comparable authority. This will assure their accessi
bility in the event that university officials require the information and 
the principal Investigator is unavailable for some reason. 

Sincerely yours 

>VULt«j1**nfuA. 

Milan Novak, M.D., Ph.D 
Chairman 

M N / j m  

cc: Ada Sue Hinshaw, R.N., Ph.D. 

College Review Committee 
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APPENDIX D 

SUBJECT CONSENT FORM 

I ,  ,  consent to participate in the study 
entitled "Bacterial Contamination of Continuous Infusion Enteral 
Feedings" conducted by Anne M. Walder, RN. The purpose of the study 
is to identify the length of time that tube feeding equipment can be 
used. At the present time nursing has instituted the 24 hour tube 
change but no research has been done to support this decision. The 
results of this study will either substantiate this present policy or 
provide a reason to change the policy to a more appropriate time 
interval. The study results may indicate that the tubing can be safely 
used for longer periods of time which would result in a reduction of 
your hospital costs. 

Only persons who are 12 years of age and older, hospitalized at the 
Arizona Health Sciences Center, and receiving continuous drip tube 
feedings for a period of at least 72 hours will be asked to participate 
in this study. The period of time involvement for the study will be 
72 hours, starting at the time the tube feedings are initiated. The 
tube feeding will be left in place for 72 hours and the investigator 
will withdraw only 1 milliliter of the formula from the tubing for 
cultures, at 24 hour intervals (when the feeding is started, at 24 hours, 
at 48 hours, and at 72 hours). That is the extent of patient involve
ment and no demands or discomforts will be involved. There is a minimal 
risk of bacterial contamination of the tube feeding equipment but the 
investigator will be monitoring this risk by taking cultures of the 
tubing as described above. If at any time the cultures reveal gross 
contamination, the patient will be withdrawn from the study and the 
tubing changed immediately. This will ensure maximum protection for me. 

I understand that there is no monetary payment involved with my parti
cipation. The results of the study will contribute to the present 
knowledge about tube feedings. The information which is obtained 
during this study will be treated as confidential and in no way will 
my name and address be used. The group data obtained will be used for 
the purposes of this study and may be published in a professional 
journal. 

If you have any questions regarding this study, do not hesitate to call 
Anne M. Walder at 326-0927. 
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In the most unlikely event of physical injury resulting from the 
research procedures, please be advised that financial compensation 
for wages or time lost and the cost of medical care and hospitaliza
tion are not available and must be borne by you. 

I have read the above "Subject 's Consent." The nature, demands, 
risks, and benefits of the project have been explained to me. I 
understand that I may ask questions and that I am free to withdraw 
from the project at any time without incurring ill  will (or affecting 
my medical care). I also understand that this consent form will be 
filed in an area designated by the Human Subjects Committee with 
access restricted to the principal investigator or authorized repre
sentatives of the particular department. A copy of this consent form 
is available to me upon request. .  

Subject 's Signature Date 

Investigator's Signature Date 

Witness1  Signature Date 



APPENDIX E 

DEMOGRAPHIC DATA 

Code # 

Age 

Sex 

Uni t  

Date of Adm. 

Di agnosi s 

Date feeding tube inserted 

Date enteral feedings started 

Type of feeding tube and placement 

Inserter of the feeding tube 

Formula: Day 1 Day 2 Day 3 

Type 

Rate 

Strength 

Pump 

Meds given via feeding tube: 
Date Time Medication 

Flushing with water by (1) Feeding tube OR (2) Feeding apparatus: 
Date Times 
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Any other infectious processes occurring 

Misc. comments: 

Date & time started on study 

Date & time terminated from study 



APPENDIX F 

DATA COLLECTION SHEET 

Code # 

CULTURE 1: 0 hours 
ORGANISMS QUANTITY 

CULTURE 2: 24 hours 
ORGANISMS QUANTITY 

CULTURE 3: 48 hours 
ORGANISMS QUANTITY 

CULTURE 4: 74 hours 
ORGANISMS QUANTITY 
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APPENDIX G 

BEDSIDE FLOW SHEET 

ATTENTION ALL STAFF 

This patient is part of a Tubing Change Study. (See protocol in 

kardex) Please do not change the tube feeding tubing unless i t  is 

necessary. If tubing must be changed, please record why the tubing was 

changed, the time and the date i t  was changed. For purposes of this 

study, the tubing should not be changed until after .  

Please note on this sheet each time the following is done: 

1. Flushing the tubing with water 
Date Time Amt. Water Syringe or Water given in 

Irrigation the formula 
bottle 

2. If the tubing is changed 
Date Time Reason for changing 

3. Medications given via the feeding tube 
Date Time Medication 

4. Any other problems associated with the tube feeding 
Date Time Problem 

Call Anne Walder at 326-0927 for any questions or problems. If no 
answer, please phone the nursing office and leave a message with the 
staffing clerk. 
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APPENDIX H 

KARDEX REMINDER 

ATTENTION ALL STAFF: 

This patient is part of a study to investigate the 
frequency of tubing changes for those patients receiving 
continuous drip tube feedings. The Ross tubing is to 
be left hanging for the duration of the study and 4 
cultures will be obtained at 24 hour intervals. Report 
problems on the flow sheet at the bedside and DO NOT 
CHANGE THE TUBING UNTIL AFTER_ .  

Contact Anne Walder at 326-0927 for any problems 
or questions. If no answer, contact the staffing clerk 
in the nursing office and leave a message. Thank you 
for your cooperation! 

Anne Walder RN, BSN 
Graduate Nursing Student 
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APPENDIX I 

TO THE NURSING STAFF: 

I am a graduate nursing student doing a research study to 

investigate bacterial growth in tube feeding apparatus over time. The 

results of the study will either substantiate the present policy 

(changing the tubing every 24 hours) or i t  will provide an impetus for 

changing the policy to a more appropriate time interval. 

A sample of 10 patients will be used and only patients receiving 

continuous drip administration feedings on your unit will be included in 

the study. When a patient is started on the study, his tube feeding 

apparatus will not be changed after 24 hours as the present policy reads 

but will be changed only after 72 hours for the purposes of this study. 

I will be culturing formula from the tubing at 24 hour intervals, 

starting at the time the feeding is initially hung and continuing for 

72 hours, for a total of 4 cultures. Since it  will be necessary to 

obtain a culture when the feeding is initially hung, i t  is important 

that you do not start the feeding until I have obtained that first 

culture. 

There will be a flow sheet posted at the bedside to record any 

problems and to remind staff of the study as well as a note card 

reminder in the kardex. The feeding apparatus will also be flagged 

with red tape to alert staff to not change i t  until the 72 hour period 

is over. 
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If you have any questions or problems, please phone me at 326-0927. 

If no answer, please phone the nursing office and leave a message with 

the staffing clerk. Thank you for your cooperation. 

Anne Walder, RN, BSN 
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