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ABSTRACT 

Healthcare professionals should be the patient's best resource for learning metered 

dose inhaler technique. Past research shows the majority of healthcare workers can not 

correctly demonstrate use of inhalers. This study evaluated the skills and knowledge of 

30 healthcare workers before and after an asthma educational program. A knowledge and 

demonstration score was obtained pre-education and within 48 hours post-education. The 

pre-education demonstration mean score was 4.3 (±2.3)~ total possible score 7. The pre

education knowledge mean score was 5 .3 (± 1. 7) total possible score 10. After education~ 

these scores rose significantly with the mean demonstration score increasing to 6.0 

(p=.000)~ and the mean knowledge score increasing to 7.9 (p=.000). An additional 32 

subjects were tested at one time period only. The scores of the pretest only and posttest 

only groups were similar to those tested at both times . More study should be done on 

long term retention of inhaler technique. 



CHAPTER I. 

INTRODUCTION 

Asthma is a disease being given worldwide emphasis. It was noted in the l 980's 

that there was an increase in both morbidity and mortality related to asthma. As a 

response to the problem a number of national and international groups formulated 

guidelines for the management of asthma. It was the goal of these published guidelines 
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to impro\'e the chronic and acute management of asthma thereby decreasing morbidity 

and mortality as well as improving quality of life for those with asthma. The first 

guidelines in the United States were published in 1993 and re\'ised in 1997. All of the 

guidelines (from the United States~ the Global Initiative, Great Britain, etc .) include 

sections on self-management plans which include the patient's knowledge.lskill to monitor 

asthma symptoms and the knowledge/skill to correctly take prescribed 

medications (Meijer et aL 1997). 

Healthcare systems haYe responded to these published guidelines by deYeloping 

disease management programs. In 1993 Kelly estimated the cost of asthma care in the 

United States to be 6.2 billion dollars annually (Kelly~ 1993). Emergency room \'isits and 

hospitalizations accounted for the largest single direct expenditure of 1.6 billion dollars 

(Weiss, Gergen, and Hodgson, 1992). Implementation of guidelines via a coordinated 

management program could reduce healthcare costs as will as improve quality of life for 

patients with asthma. Patient quality of life would benefit from decreased exacerbations. 

decreased dyspnea~ and improved acti\'ity tolerance. Before these benefits are realized . 

healthcare providers must first be able to professionally educate their clients on use of 
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metered dose inhalers (MDI's). 

As institutions initiate asthma management programs, the need for staff education 

has been recognized. Not only must the healthcare professional be knowledgeable about 

the guidelines for management, they must also possess those skills they are teaching to 

patients - especially the skills involved in the delivery of aerosolized medications via 

metered dose inhalers. Inhalers are the primary means of delivering bronchodilator and 

anti-inflammatory drugs and are thus a mainstay of any asthma management program 

(Meijer. Kerstjens~ and Postma, 1997). The literature has not only documented that 

patients do not use MDI's correctly, it has also been documented that many healthcare 

workers are not kno\vledgeable of the correct inhaler techniques (Hanania et aL 1994 ). It 

makes logical sense that education of healthcare workers who are involved in teaching 

patients must precede the impro\'ed education of patients. 

A southwestern university medical center recognized the need for a concerted. 

coordinated program aimed at asthma management throughout the institution. In 

response to the need an asthma task force was formed: the members of the task force 

included physicians from a variety of specialties and sub-specialties, nurses representing 

the various clinical areas, respiratory therapists (RTs ), and quality assurance personnel. 

Though guidelines for asthma management were developed, there was also recognition of 

the need for staff education prior to instituting the management guidelines . The focus of 

the present study is to evaluate one portion of the staff education associated with this 

institutional program. 
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PROBLEM ST A TEMENT 

Because asthma is a chronic disease, it's successful management requires patient 

involvement. One important aspect of that involvement is the correct use of metered dose 

inhaler for aerosol medication delivery. When healthcare providers have assessed patient 

use of inhalers the data usually demonstrate very poor technique. with the potential for 

inadequate drug delivery. One early paper published on MDI use in the United States 

showed only 9% of patients used MDI's correctly (Crompton, 1982). Since that time 

there have been many published studies with the goal of describing patient use of 

inhalers. EYen with this high awareness of the problem, the current published data 

demonstrate that 68% to 79% of patients incorrectly use inhalers (J'Jegro et al. , 1996: 

Shrestha et al.. 1996). 

Some inYestigators have related the problem of patient inhaler use to the problem 

of poor knowledge and skill by practitioners. SeYeral studies ha Ye demonstrated the lack 

of knowledge by the healthcare workers who should supposedly be instructing the patient 

(Self et aL 1993; Amira\' et aL 1994; Interiano, et al. , 1993). Thus the problem is not 

simply one of teaching the patient - the healthcare worker must first be taught and be able 

to demonstrate good technique, and then be motivated to instruct patients. 

PURPOSE AND RESEARCH HYPOTHESIS 

The purpose of this study was to document baseline knowledge and skills and to 

determine the immediate effects of a planned astluna education program on staff 

members . Knowledge and inhaler skills were measured before and after the planned 

education program. The research design was quasi-experimental with subjects serYing as 
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their O\\n control. 

The research hypotheses were: 

1. There will be a significant increase in metered dose inhaler demonstration scores 

post education compared to pre-education. 

2. The mean score for metered dose inhaler demonstration will be significantly 

different between professional categories (RN, other nursing, MD, and RT) before 

education. 

3. The mean score for metered dose inhaler demonstration will not be significantly 

different between professional groups after education. 

4. There will be a significant increase in metered dose inhaler questionnaire scores 

between pre and post education measurement. 

5. The difference score ( questionnaire score - demonstration score) will significantly 

decrease between pre and post education testing. 

SIGNIFICANCE TO NURSING 

Prior studies have sho\m that nurses and physicians who are responsible for 

education of patients regarding MDI use are often incapable of demonstrating the skills 

themselves . Nurses have multiple opportunities both in and out of the hospital to obserYe 

the inhaler technique of patients. It becomes critical that the nurse is knowledgeable 

about MDI use, can demonstrate correct technique to patients, and is able to obser\'e and 

correct errors in patient technique. The present study looks at staff education as a means 

to increase skill and knowledge of caregivers, an important first step towards improYed 

patient MDI technique . 



13 

Nursing continues, despite changes in healthcare delivery, to provide teaching 

support and intervention on a continuous basis when interacting with patients. These 

patient-nurse interactions for asthma patients should include observation and correction 

of erroneous MDI technique. Nursing remains a vital educational resource for asthma 

patients because of the frequency of nurse-patient interaction, and nurses need to become 

proficient in MDI use. 

CONCEPTUAL MODEL 

The conceptual model for this research is based upon the educational model of 

Peter Jan·is (1992). Jarvis contends that learning is a social phenomenon occurring 

throughout life and is based on conscious experience. Humans learn in social situations 

from each other and build from one learning experience to the next. Learning potentially 

increases knowledge and skills (JarYis, 1992). 

Social Structure 

Social structure is a key concept of the Jarvis model. Society as a whole is made 

up of each individuals social system and its structure. lndiYidual social structures are 

linked together to form larger social structures such as cultures and society. The social 

structure of each individual exists at a specific point in time and is always part of a larger 

historical context. Social structure is the unconscious moti\'ator for learning by human 

beings. Humans have an innate desire to solidify social structure. The act of learning 

brings commonality to human experience and the commonality makes each social 

structure and therefore society stronger (Jan1is, 1992). 
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Learning 

Leaming takes place as things are consciously experienced by a human being. 

Leaming is a process of attributing meaning, seeking understanding, and creating within 

human experience (Jarvis, 1992). Human experience is made up of time, space, society, 

and relationships, and is part of everyday life. Jarvis further refines experience into 

primary and secondary experience. Primary experience is direct and sensory based. 

Secondary experience is indirect and communication or theoretically based. Secondary 

experience requires primary experience to exist. Both primary and secondary experiences 

can pro\'ide learning opportunity (Jarvis~ 1992). 

SecondaD· Experience 

Formal education is one form of secondaD' experience and helps maintain the 

framework of society. According to Jar\'is~ formal education is a social institution. 

Formal education may also impede learning through didactic presentation. Typical 

learning situations in formal education involve lecture and listening. Lecturing pro\'ides 

secondary~ not prim~· experience for learners. Jarvis asserts formal education does not 

place as great a \'alue on experience and is therefore less effective than situational 

learning at accomplishing learning. The secondary experience of formal education does 

provide an opportunity for learning but is less likely to insure learning than primary 

experience (Jarvis, 1992). 

Primary Experience 

Primary experience is direct experience~ and uses the senses. PrimaD· experience 

is practical learning and in the workplace may be unintended or incidental. Primary 



experience occurs during the course of doing and shapes or molds learning. Handling, 

demonstrating, and manipulating are forms of primary experience which result in 

learning. 

Human Beings 

15 

Human beings in the Jarvis model are social animals born into a certain historical 

and cultural context that provides the framework for their lives. Part of the framework is 

the unique belief system, which helps individualize humans within similar cultures. Even 

with individuality and multiculturalism, experiential learning remains the way human 

beings maintain their social structures. Most learning in the model is an effort by man to 

insure the safe evolution of society by consistent changes in the social structure which 

help man adapt. 

Application 

Social structure is an important component of the Jarvis theory regarding learning. 

The asthma education program in the present study incorporates social structure through 

the use of peer facilitation and the expectation of administrative support for the program 

implementation. Social structure was the link between the original educational 

experience and future education. Social structure also provided context for valuing the 

asthma education among attendees. Peer support for obtaining the skills of MDI use 

should have been strong within the context of Jarvis' learning theory. 

SUMMARY 

The current research tests whether skills and baseline knowledge show 

improvement or retention after teaching sessions that included both lecture and hands on 
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manipulation of MDI'S. The actual experience of manipulating the MD I's and practicing 

with them in the context of informal seminars helped establish primary learning. Primary 

learning was also assisted by staff members attending sessions with peers in familiar 

settings. The peer groups helped provide social context for the learning. The strong 

theoretical background of a video presentation, which included the physiologic basis for 

proper MDI use, provided secondary experience. With both primary and secondary 

experiences included in the teaching sessions for nursing staff, learning should take place. 
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CHAPTER II. 

REVIEW OF LITERATURE 

Much has been written on inhaler technology and appropriate inhaler technique. 

Studies compare inhalers with and without reservoir or spacing devices and radionucleide 

exams provide evidence on efficacy of aerosol dispersion. No inhaler, regardless of 

technology, overcomes poor administration technique. Metered dose inhaler technique 

before· and after teaching has been researched in both healthcare workers and patients. 

Results of education on MDI technique have been variable. 

For the purposes of literature review, open mouthed technique refers to holding 

the MDI directly in front of the open mouth \Vithout sealing lips around the mouthpiece. 

lea\'ing a two to three inch space from MDI to lips. Close-mouthed technique refers to 

placing the MDI between the lips and sealing the lips around the mouthpiece tightly. A 

spacing device places space between the MDI and mouth~ and can be a cardboard tube or 

more elaborate de\'ice. Spacing devices decrease the velocity of the large particles 

ejected from the MDI thereby decreasing the amount of drug lodging in the oropharynx. 

Most commercial spacer devices have rubber diaphragms that maintain aerosolization of 

the MDI dose in a closed chamber allowing users more leeway in timing of inspiration 

and activation. 

The literature review will cover studies of the effect of MDI technique on aerosol 

deposit, studies of patient education and technique and studies of healthcare workers 

knowledge and technique. 
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METERED DOSE INHALER TECHNIQUE AND AEROSOL DEPOSITION 

Studies of aerosol deposition in the l 980's generally concurred that correctly 

administered MDI'S, used alone, deliver 10 percent of actuated drug to the lung, with the 

rest lost to oropharyngeal impact and large airway deposition (Newman, 1985). 

Incorrectly administered MDI's deliver far less medication possibly requiring additional 

dosing, which raises the likelihood of increased oropharyngeal and systemic side-effects 

(Kim, et al.. 1987). 

Kim, et al. , ( 1987) used an experimental design in a comparison of MDI and 

auxiliary delivery systems. The purpose of the study was to compare, at low and high 

inspiratory flo\v rates. the oropharyngeal deposition of six different aerosols \Vith and 

without four different auxiliary devices. Kim, et al. , used a glass model to simulate the 

oropharynx. When the MDI was used without an auxiliary device 33% to 71 % of the 

aerosolized medication deposited in the oropharynx model. The \'ariability of the range 

was related to the specific MDI used, with Beclovent TM having the least deposition and 

BronkometerrM having the most. The investigators presented data showing that the 

tongue and larynx~ neither of which was included in the glass modeL would likely 

increase pharyngeal deposition percentages. Also, the researchers' calculations of 

bioavailability of the drug were higher than the bioavailability found in radioaerosol 

studies used in in-vivo designs (Kim et al. , 1987). 

Newman et al. (1989) performed an experimental study of the effects of metered 

dose inhaler technique on peripheral lung deposition. The sample consisted of ten normal 

healthy volunteers. Technetium-99m was used to trace the contents of the inhalers~ and 
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the method for combining the radiotracer and the drug, sodium cromoglycate, was well 

described. Three separate studies of lung deposition were performed in randomized 

fashion following MDI use with slow inspiration, MDI use with spacer and slow 

inspiration, and MDI use with rapid inspiration. Immediately following inspiration as 

instructed, each subject held their breath for ten seconds and then exhaled. A posterior

anterior view of the lungs and stomach and lateral view of the oropharynx was taken by 

gamma camera after expiration. Results supported previous research completed by the 

same team of investigators. Eleven percent of the drug dose was delivered to the lung 

when MDI alone was used, while 75 percent of the drug was delivered to the oropharynx . 

Whole lung deposition with slow inhalation and spacer was found to be 16.1 percent. 

Oropharynx deposition was reduced by half when spacers were used (Newman et aL 

1989). Limitations of the study included the genders of the ten test subjects \Vere not 

identified and the subjects were not asthmatics. The age of the subjects was also not 

included. A final limitation was the number of study participants. The small group tested 

makes generalizability difficult. 

Hindle and Chrystyn ( 1994) in an experimental design used urinary excretion of 

medication metabolites to estimate bioavailability in the lung. Closed and open mouth 

techniques with MDI alone were compared, as well as closed mouth technique using 

three varieties of spacing devices. Ten healthy subjects', mean age 29 years, were 

thoroughly instructed on inhaler technique. Study subjects did four actuations thirty 

seconds apart on each of the five inhalation methods. Each of the five measuring 

occasions was separated by a seven-day period. Renal function was assumed to be 
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normal. Urinary excretion was measured at the 0-30 minute interval and at the 0-24 hour 

interval and was calculated at each time interval as the percent of inhaled dose. The 

Wilcoxon signed rank test (p< .05) was used for statistical analysis. The method with the 

best bioavailability (4.34%) at the 0-30 minute interval was the Nebuhaler™, a spacer 

device; the method with the least bioavailability at the 0-30 minute interval was the MDI 

used alone with closed mouth (2 .83%) (Hindle and Chrystyn, 1994). 

Although most of the studies of MDI technique and aerosol deposition have been 

done on healthy volunteers, the results of these studies are the basis of recommended 

MDI technique in-patients with airway disease. 

STUDIES OF PATIENT EDUCATION AND TECHNIQUE 

Proper delivery of prescribed aerosolized medication can only take place when 

inhalers are used correctly. Several studies demonstrate patients in all age groups fail to 

use their MD I's correctly~ resulting in inadequate delivery of medication. Resource 

articles for healthcare workers abound describing patient education programs. There 

continues to be a discrepancy between the known benefit of proper MDI technique and 

actual patient practice (Self et al.~ 1992). 

Shrestha (1996) evaluated the MDI technique of 125 emergency department 

asthma patients and found 21 % could correctly perform the skill. Goodman et al. (1994) 

determined age and presence of asthma versus chronic obstructive pulmonary disease was 

not significantly associated with correct inhaler technique. Gender was significantly 

related to proper MDI use. Women were far less likely to use correct technique (4%) 

than men ( 43%) in a group of 59 patients. For all subjects, 25% demonstrated acceptable 
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MDI technique. Hospitalized patients fare no better with one study demonstrating 76% 

of inpatients with a diagnosis of asthma misused their inhalers before staff teaching. 

Follow-up testing after staff was educated regarding MDI technique revealed 82% of 

patients misused their inhalers. Education of staff did not significantly change patient 

technique (Thompson et al. , 1994). 

STUDIES OF HEALTHCARE WORKERS' EDUCATION AND TECHNIQUE 

Investigations of healthcare workers' baseline knowledge of inhaler use and self

administration technique reveal consistently poor results. Hanania et al. (1994) in a 

comparison of knowledge and skills between physicians, registered nurses, and 

respiratory therapists (R T's) found R T's scored higher than nurses and physicians on both 

questionnaire and demonstration of MDI use. Thirty subjects were chosen from each 

professional subgroup. Results of demonstration scores and knowledge scores were 

analyzed using ANOV A. Respiratory therapists scored 97±3 percent on MDI technique: 

nurses scored 82± 13 percenL and physicians scored 69±24 percent \\·hen asked to 

demonstrate MDI skill. Knowledge scores for the three groups were 67±5 percent for 

R T's, 39± 7 percent for nurses, and 48± 7 percent for physicians. Skill of use was 

evaluated before questionnaires were completed . The difference between professional 

groups was found to be statistically significant on both knowledge and demonstration 

scores. Strengths of this study included use of two puffs to assess technique and use of 

the knowledge questionnaire. Studies of MDI technique infrequently assess baseline 

knowledge . It is unclear how subjects were chosen and it is assumed a convenience 

sample was used. 
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the gap between the two. Amirav, Goren, and Pawloski (1994) also found theoretical 

knowledge scores among first, second, and third year medical residents to be higher than 

demonstration scores when evaluating use of MD Is. No education was evaluated in 

Amirav et al.s' study of baseline knowledge and skill among residents. 

Conflicting research exists on the usefulness of the single teaching session to 

improve medical personnel's skills of MDI use. Resnick et al. (1996) reported that a mere 

26% of 38 house officers could demonstrate adequate inhaler technique. Following the 

pretest, education for the house officers consisted of a twenty-minute live seminar with an 

allergist who explained the theory behind each step of MDI use~ demonstrated MDI use, 

and then had the house officers practice until they had correct MDI technique. House 

officers were given placebo inhalers to allow practice and to demonstrate MDI technique 

to their patients. Two months after education was complete, the house officers were re

tested on technique with equivocal results. While some steps showed improvemenL 

others \VOrsened in the final comparison. Those areas showing improved knov."ledge after 

education and a two-month time interval were the steps of activating the inhaler at 

beginning of inspiration, good inspiratory effort, and breath holding. Those steps 

showing worsened performance were the steps of shaking the MDI and removing the cap 

before administration, and exhaling prior to actuation of the MDI. Results were analyzed 

using the method for comparing proportions in paired samples, and statistical significance 

was set at p= .05 or less . The study authors pointed out that re-teaching of information 

from other sources could have occurred informally during the two-month interval after 

the planned education. Finally, without a control group for comparison, it was difficult to 



24 

attribute changes to the educational program. 

Rebuck et al. (1996) published results that contradict Resnick et al.'s (1996) 

findings. Rebuck et al. ( 1996) stated the purpose of the study was to determine whether 

one educational session could produce lasting improvement in MDI technique by 

housestaff6. Fifty-two residents were included in the convenience sample. The group 

was split into a 26 member treatment group and a 26 member control group. The 

treatment group answered a questionnaire on MDI use, and then demonstrated MDI 

technique. Subjects received education on proper inhaler use, and were re-tested eight 

months later. The control group was tested for the first time at the eight-month interval. 

The treatment group scored significantly higher (p< .05) at the eight-month tests on both 

questionnaire and demonstration. There was no significant difference in baseline 

knowledge between the two groups. 

Major differences between the two studies include the difference in the time 

intervals and exclusion or inclusion of control groups. Also, in Resnick et al.'s (1996) 

study an allergist provided the live instruction, while in Rebuck et al.'s ( 1996) study a 

trained nurse educator did the instructing. 

Finally, in Self et al.'s (1993) study of nurse's performance of MDI technique with 

spacers, 23 nurses were evaluated before and after a 5 minute educational session. The 

researchers concluded that significant improvement in test scores could result from short 

educational sessions, but that periodic review of technique would be necessary to sustain 

learning. 
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SUMMARY 

Asthma management is dependent upon optimization of inhaled medications. 

Studies of the effect of MDI technique on drug bioavailability were presented to provide 

a basis for recommended inhaler technique and problems of drug delivery. A brief 

review of selected studies of patients' use of MDI validated that poor patient use of MDI 

is a continuing problem. Finally, studies of healthcare workers' knowledge and use of 

MDI were discussed. All studies concurred that many healthcare workers possessed poor 

MDI skills and that education was needed. Studies evaluating the effects of an 

educational program had variable results. 
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CHAPTER Ill. 

METHODOLOGY 

This study evaluated the effectiveness of an asthma education program on 

knowledge and behaviors of staff members working in in-patient, clinic, and home care 

settings of a southwest university medical center. Knowledge and demonstration of 

inhaler skills was measured before and immediately after education. The research design 

was quasi-experimental with subjects serving as their own control. All observations were 

made by the investigator. Study procedures were carried out at the site of each 

educational session or on the individual nursing unit where the staff member was 

working. 

SETTING 

The Asthma Task Force education program was required education for nursing 

personnel at the medical center and clinics. The program included management protocols 

and patient education materials for use by staff in treatment of asthma patients. The 

program also presented anatomy, physiology! and pathophysiology of the asthmatic 

airway. A respiratory therapist and pulmonary clinical nurse specialist demonstrated use 

of metered dose inhalers. The original teaching session was videotaped for use by the 

Asthma Task Force educators to provide consistent education throughout the target 

audience at all clinical settings. The original attendees at the live educational session 

were designated by managers in the health system as peer educators. These individuals 

were to obtain teaching materials and copies of the videotaped session, and educate their 

O\Vn staff. 
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HUMAN SUBJECTS 

The study gained approval by the Human Subjects Committee of The University 

of Arizona without changes (Appendix A). All subjects signed consent forms prior to 

participating in the study. Protection of human subjects was provided through use of 

informed consent. 

POPULATION AND SAMPLE 

The study population was healthcare workers who attended asthma education 

sessions. The initial group of subjects was contacted at the formal "live" asthma 

education program. Asthma education participants had been identified by their managers 

and were informed of the study immediately prior to the beginning of the planned 

education. These individuals, the designated unit educators, were also contacted to 

identify times of follow-up asthma education in clinical areas. Subsequent subjects were 

enrolled on individual units at the time of a specified asthma education session. Criteria 

for enrollment was participation in the asthma education program and informed consent 

to study inclusion. The study sample was a convenience sample of those employees 

consenting to participate. 



INSTRUMENTS 

Three instruments were used in the conduction of the current study: the 

Observation Instrument (01), the Knowledge Instrument (Kl), and the Demographic 

Instrument (DI). 

The Observation Instrument 
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The Observation Instrument (Appendix B) consisted of seven actions and was 

used to evaluate actual MDI use by the subjects. Closed mouth technique was evaluated 

instead of open mouthed technique as closed mouth technique was recommended by the 

Asthma Task Force. The seven actions evaluated were the same as those reviewed and 

demonstrated in the asthma education program. 

Steps of Observation Instrument 

1. Remove cap and shake inhaler well. 

2. Exhale slowly through pursed lips. 

3. Hold inhaler upright with mouthpiece between tightly closed lips. 

4. Activate inhaler at beginning of slow deep inspiration. 

5. Hold breath for at least IO seconds. 

6. Exhale slowly through either nose or lips. 

7. Wait at least 30 seconds between activations when asked to demonstrate two-puff 

technique. 

One point was awarded for each correct action and zero points were awarded for 

incorrect steps. The instrument score was the sum of correct answers. Content validity 

for the 01 is supported in the literature. 
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The Knowledge Instrument 

The Kl was used to evaluate baseline knowledge of fundamental MDI skills and 

included questions of both MDI and spacer use (Appendix C). Content validity was 

verified in the literature. The Kl was reviewed by Asthma Task Force members for 

content. A small pilot study of ten volunteers at a neighboring healthcare facility was 

performed. These volunteers agreed to review the Kl and stated no difficulty in reading 

or understanding the items. No corrections or changes were made in the wording of the 

KI based upon the pilot of the instrument. The KI contained ten questions with one point 

granted for each correct answer and zero points for incorrect answers. The sum of the 

correct answers determined the instrument score. 

The Demographic Instrument 

Demographic data was obtained on the DI, including routine hours worked, age, 

professional title, and personal use of MDI's. A second intent of the DI was to establish 

the frequency of interactions with patients using MD I's (Appendix D). 

DATA COLLECTION 

Data was collected at two time intervals. The pre-education data collection began 

with acquiring informed consent from participants. Subjects were then asked to perform 

use of inhaler with placebo; their technique was scored using the 01. Following use of 

the MDI subjects completed the Kl and finally the DI. Both before and after education 

the observations of MDI use were completed before questionnaire administration. Within 

48 hours after receiving education, subjects were again asked to demonstrate, with 

placebo inhaler, correct MDI technique, and were asked to fill out the Kl. After the KI 
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was completed erroneous technique at the post-education session was corrected until all 

participants had mastered skill of inhaler use. 

Participants were given the opportunity to practice use of reservoir devices at this 

time though technique was not evaluated for the present study. Pairing of pre-post 

education instrument results was accomplished by having participants record their work 

setting and mother's maiden name on the instruments. Each subjects' pre-post 

instruments could then be matched and anonymously maintained. 

DAT A ANALYSIS 

Descriptive statistics were applied to demographic data for all subjects. Central 

tendencies and dispersions were reported for demographic and instrument scores. 

Differences among professional groups were evaluated by t-test in both the pretest and 

posttest instruments. Hypotheses related to demonstration and knowledge scores were 

tested using paired t-tests for differences between the time intervals. The variable 

'difference score' was calculated for each subject at both the pretest and posttest intervals. 

This score was the difference between the result of the KI and the 01 and was designed 

to evaluate the gap between theoretical knowledge and ability to actually demonstrate a 

skill. The difference scores were evaluated by t-test for groups. 

SUMMARY 

The study methodology included convenience sampling with subjects serving as 

their own control. Subject MDI use and knowledge was tested before and after 

education. Computerized statistical analysis was completed using Mystat statistical 

software as described above (Munro, B & Page, E. 1993 ). 
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CHAPTER IV. 

RESULTS OF THE STUDY 

The results of the study are presented. The sample is described, as are the scores 

on each individual instrument. Finally, hypothesis testing and difference scores are 

evaluated. The participants were enrolled in the Asthma Task Force education program 

between September 1, 1996, and February 28, 1997. 

SAMPLE 

The study sample consisted of 62 healthcare workers. These 62 healthcare 

workers were assigned to three groups based upon study participation. Of the 62, only 30 

subjects participated in both the pre and post-education sessions. Another 9 subjects were 

evaluated pre-education but could not be contacted post-education. The remaining 23 

subjects participated in the post-education evaluation but had been unavailable for pre

education testing. All subjects received the asthma education program, and all subjects 

were included in the description of group means for instruments. The thirty subjects 

participating in both the pre and posttest evaluations are referred to as group BOTH. The 

nine subjects participating in pretest evaluation alone are referred to as group pre only, 

and the twenty-three subjects participating in posttest evaluation alone are referred to as 

group post only. The total number of subjects pretested was thirty-nine, and the total 

number of subjects posttested was fifty-three. 

The asthma education program was not implemented as originally intended by the 

program designers. No nursing care areas or clinics mandated employees view the entire 

video sessions. Instead of watching the entire two-hour video, participants were required 
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by their managers to watch only the half-hour containing the demonstration of inhaler 

technique. Fifteen subjects (24%) participated in the full live two-hour educational 

session. The half-hour video session was viewed by 47 (76%) participants in the current 

study. Both the live and the video sessions of the asthma education incorporated 

witnessed return demonstration of proper MDI use. 

DEMOGRAPHIC RESULTS 

The descriptive statistics for the demographic data are presented in Table 1. The 

participants were demographically similar among the groups of: BOTH, Pretest only, and 

Post-test only participants. There were two male participants in each of the designated 

groups for a total of six. The BOTH group had 28 females, the Pre only group had 7 

females, and the Post only group had 21 female participants for a total of fifty-six. The 

mean age of staff was 40 years for the BOTH group, similar to the Post only group ( 41 

years). The mean age for the Pre only group was 53 years. The average number of hours 

worked was 33, 35, and 37 hours per week for the BOTH group, Post only group, and Pre 

only group respectively. The majority of study subjects were registered nurses (n=46). 
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TABLE 1 

Descriptive Statistics for Demographic Data 
Both Pre only Post only 
n=30 n=9 n=23 

Gender 

Male (n) 2 2 2 

Female (n) 28 7 21 

Mean Age (years) 40 53 41 

Title 

RN 23 8 21 

UAL 4 1 2 

LPN 2 0 0 

RT 0 0 

Hours worked/week 33 37 35 

Personal Inhaler use 

- yes* 4 0 2 

#/week witness MDI use** 0. 5 0.5 

*Subjects answering yes when asked if used inhalers personally. 

**Subjects response when asked the number of times per week they witnessed patient 

inhaler technique. 

(RN = Registered Nurse, UAL = Unlicensed Assistive Personnel, LPN = Licensed 

Practical Nurse, RT= Respiratory Therapist) 
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Four of the BOTH group were unlicensed assistive personnel as were 2 of the Post only 

group. One subject from the Pre only group was an unlicensed assistive personnel 

(UAP). There was one respiratory therapist in the BOTH group, and no respiratory 

therapists in the other two groups. Two subjects were licensed practical nurses and they 

were members of the BOTH group. Most (n=45) participants were homecare employees 

with 17 participants employed at the hospital or clinic. Only six subjects used metered 

dose inhalers personally, four from the BOTH group and two from the Post only group. 

The majority of subjects in all groups had not previously received formal education on 

inhaler use. The mean number of times per week subjects witnessed inhaler use of 

patients was once a week for the BOTH group, and once every two weeks for the other 

groups. 

DESCRIPTION OF TEST SCORE RESULTS 

The mean scores for each instrument are presented in Table 2. The nine subjects 

who were not evaluated post education had a mean demonstration score of 4.7(sd 1.8) and 

a knowledge score of 6.1 (sd 1.1 ). The BOTH group had a mean score of 4.3(sd 2.3) on 

demonstration before education, and 5.3(sd 1. 7) on knowledge before education. 



TABLE2 

Pre- and Post-Education Knowledge and Demonstration Means 

Pre-education 

KI 

01 

Post-education 

KI 

01 

Both 
X=(SD) 

5.3(1.7) 

4.3(2.3) 

8.0(1.7) 

6.0(1.8) 

Pre only 
X=(SD) 

6.1(1.1) 

4.7(1.8) 

Post only 
X=(SD) 

8.3(1. 7) 

6.5(0.9) 

At the post testing evaluation, these subjects demonstrated an increase in both 
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demonstration 6.0(sd 1.8) and knowledge 8.0(sd 1. 7) scores. Those subjects participating 

in post education evaluation alone had mean scores of 8.3(sd I. 7) for knowledge and 

6.5(sd 0.9) for demonstration, similar to those obtained by the BOTH group. 

The mean difference score before education was 2. I ( sd I . 7) and after 

education was 1.1 (sd 2.6) for the 30 subjects both pre and posttested. The difference score 

was the difference between the KI and 01. Further discussion of the difference score is 

included during hypothesis testing. 

HYPOTHESIS TESTING 

Hypothesis I, there will be a significant increase in 01 scores from pre-education 

to post-education, was tested using a paired t-test on the BOTH group (n=30). The mean 



01 scores significantly increased from 4.3 to 6.0 with a mean difference of 1. 767, (p= 

.000). Hypothesis 1 was supported. 
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Hypothesis 2, there would be a significant difference in 01 scores among 

professional groups before education, could not be statistically tested due to small 

numbers in each cell. The mean 01 scores pre-education for the BOTH group were 

4.2(sd 2.1) for registered nurses (n=23), 5.0(sd 1.8) for UAL's (n=4), and 3.0(sd 2.8) for 

licensed practical nurses (n=2). The single respiratory therapist had a score of 3.0. 

The mean score for the Pre only group registered nurses (n=8) was 4.5(sd 2.2) for 

demonstration. There were no licensed practical nurses or respiratory therapists in the 

Pre only group, and only one UAL (Table 3). 

Hypothesis 3, there will not be any significant difference among professional 

groups at post-education 01 evaluation, again could not be statistically tested due to the 

small cell size. The mean post-education 01 scores for the BOTH group by title were 

6.1 (sd 1. 7) for registered nurses (n=23), 6.5(sd 1) for UAL's (n=4), and 4.0(sd 4.2) for 

licensed practical nurses (n=2). The respiratory therapist's score was 7. The Post only 

group had 21 
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TABLE3 

Mean Pre-education 01 Scores by Title 

Both Pre only 
X=(SD) X=(SD) 

RN 4.2(2.1 )n=23 4.5(2.2)n=8 

LPN 3.0(2.8)n=2 On=O 

UAL 5.0(l .8)n=4 0 n=l 

RT 0 n=l On=O 

registered nurses and two UAL's evaluated. The registered nurses' of the Post only group 

had a mean score of 6.6(sd 0.8) for demonstration. The two UAL's from the Post only 

group had demonstration scores of 5(sd 1.4). Again, small group size precluded further 

statistical analysis (Table 4). 

Hypothesis 4, there will be a significant increase in KI scores after education was 

complete, was tested by paired t-test on the BOTH group. The mean KI score pre-

education for the total subjects in the BOTH group (n=30) was 5.33(sd 1.7). The mean 

KI score post-education for the BOTH group was 7.967(sd 1.7). 
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TABLE4 

Mean Post-education 01 Scores by Title 

Both Post only 
X=(SD) X=(SD) 

RN 6.l(l.7)n=23 6.6(.8)n=21 

LPN 4.0( 4.2)n=2 On=O 

UAL 6.5(1.0)n=4 5.0(.4) n=2 

RT 0 n=l On=O 

The mean difference was found to be 2.633(sd 1.8), p=.000. The hypothesis was 

supported (Table 5). 

Hypothesis 5, the difference score (Kl-01) will be significantly less from pre-

education to post-education was not supported by paired t-test. There was a mean 

difference of 1.0 and standard deviation of 2. 7, p= .054. The difference score was 

designed to demonstrate the gap between demonstration and knowledge scores decreasing 

after education. The difference score did decrease from pre to post education, but not 

significantly. 

SUPPLEMENT AL DAT A 

Additional data was gathered regarding frequency of correct response to each 

question on the KI, and each correct observation step on the 01. The frequency of correct 

response and action is summarized in Figures 1 and 2. 

Also, the total mean pretest and posttest scores of all subjects pretested and all 
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subjects posttested were determined. The mean pretest score for the knowledge 

instrument was found to be 5.5(sd 1.6) and the mean pretest observation instrument score 

was 4.3(sd 2.0). After education, mean knowledge scores rose to 8.l(sd 1.7) and mean 

observation scores rose to 6.2(sd 1.5). The means were examined for significance using t

test. The mean difference for the pre-education and post-education knowledge score was 

2.6(sd 1.8) p= .000. The mean difference for the observation scores was found to be 

l .8(sd 1.9) p= .000. The total mean post-education scores for both KI and OI were 

significantly higher than pre-education scores (Table 5). 
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FIGURE2 

Frequency of Correct Observation Steps 

Action Correct Correct 
Pre-education Post-education 

Step 1 26 28 
Step 2 21 27 
Step 3 26 28 
Step 4 18 23 
Step 5 14 24 
Step 6 14 26 
Step 7 9 25 

Summary of Observation - Tool Content 

I . Remove cap and shake 

2. Exhale before 

3. Position inhaler 

4. Activate inhaler 

5. Breathhold 

6. Exhale after 

7. Pause between puffs 
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TABLE 5 

Mean KI and 01 Scores Pre- and Post-education 

BOTH ALL 
(n=30) 

Mean KI score pre-education 5.33(1.7) 5.5(1.6)n=39 

Mean KI score post-education 7.9(1.7) 8.l(l.7)n=53 

Mean 01 score pre-education 4.3(2.3) 4.3(2.0)n=39 

Mean 01 score post-education 6.0(1.8) 6.2(1.5)n=53 



CHAPTER V. 

DISCUSSION 
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This section includes a discussion of the methodological problems encountered in 

the completion of the study. The results of the study are then discussed in relation to the 

conceptual model and existing literature. Implications for nursing are addressed, as well 

as study limitations and recommendations for future research. 

METHODOLOGIC PROBLEMS 

The original Asthma Task Force plan for completion of the asthma education was 

to have area managers select personnel to attend the live education session; these 

personnel would then be responsible for providing education, using the video, to other 

staff in their work areas. The majority of attendees at the live session verbalized that they 

were unaware of the ongoing responsibility. Furthermore, area managers were unable to 

fund mandatory completion of the full two-hour video session. Financial constraints and 

increased patient to nurse staffing ratios made scheduling the education difficult. Staff 

was asked to watch the video as time permitted while at work, without formal educators 

present and without inhalers or other devices to practice. 

No formal education sessions using the video were set up by area managers and 

educators with the exception of the home care program and one clinic. The attempts by 

the investigator to provide social support for education were a failure. All managers were 

contacted twice by phone and again by mail to be offered the free help and flexible 

schedule of the researcher for conduction of their unit education. No managers responded 

excepting those mentioned earlier. The researcher attempted to go multiple times to each 



nursing unit for follow-up, networking, and offers of assistance, again without results. 

Because of the inability of the researcher to set up any other formal sessions in the 

hospital, the majority of the subjects were home care employees. 

During small impromptu sessions attempting to initiate scheduled education the 

researcher also noted that the designated educators felt unprepared to teach other staff. 

The researcher was successful in reviewing inhaler use, peak flow meter use, and 

reservoir device use with the designated education during these sessions. Resource 

material was also provided to individuals on multiple nursing units in the hospital. 

Though enrollment into the research study was not successful, perhaps the units were 

better prepared for learning when education did take place. 

Finally, it is recognized that the initial study design included physician and 

respiratory therapists. Attempts were made to involve these groups, but no formal 

programs were provided specifically to these groups and no individuals from these 

professional groups attended individual unit sessions. 

RELATIONSHIP TO CONCEPTUAL MODEL 
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The results of the current study support Jarvis' theory that learning results from 

conscious experience in a social context of interacting humans. The Asthma Task Force 

educational program incorporated several key elements from Jarvis' theory. During 

presentation of concepts attendees were allowed to ask questions and manipulate the 

placebo inhalers, peak flow meters, and reservoir devices brought to each session. These 

activities would be defined as primary experience in the Jarvis' model; it is primary 

experience, which Jarvis proposes as pivotal for learning to occur. In the present study 
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those subjects who had both primary and secondary learning experience demonstrated a 

significant increase in knowledge and skill. This increase was also seen in subjects who 

had primary experience but only the abbreviated secondary experience, tending to support 

Jarvis' hypothesis that it is the primary experience that is crucial. The informal 

interaction and ability to practice manual skills until comfortable improved demonstration 

and knowledge scores as predicted by Jarvis' concept of primary experience. Secondary 

experience was supported by the theory presented in the video and live education session. 

The education clearly presented the reasons for proper inhaler use, the pitfalls of poor 

technique, and the poor patient outcomes when inhaler technique is inadequate. Primary 

experience resulted in learning through direct practical handling of the devices to be 

learned. The Asthma Task Force education program incorporated primary and secondary 

experiences resulting in an improvement in test scores. A major problem in the 

implementation of the study was the lack of follow through on individual nursing units. 

Jarvis emphasized the need for social structure as a motivator for learning. The social 

structure for the asthma education being evaluated in the present study was the healthcare 

institution and the individual care units. If the social structure did not place a high value 

on the asthma education it is not surprising that individuals within that structure did not 

participate in the program. 

So, even though primary and secondary learning experiences were available, the 

social structure in specific departments and units did not encourage their utilization. 

Although the asthma education program identified both the need for staff to be educated 

prior to accomplishing patient education, and the need for practice with inhalers, the 
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assessment of the social structure was lacking. The lack of social structure incorporated 

into operationalizing the education may have contributed to the relatively few planned 

sessions. Staff may have experienced an overall reduction in valuing the asthma 

education because of poor incorporation into the social structure. 

LITERATURE COMP ARI SON 

The results of the present study were similar to previous reports in the literature. 

These findings were basically that baseline kpowledge of inhaler use and demonstration 

of inhaler technique is poor among healthcare professionals, and that education may 

improve skills and knowledge. 

The results of the present study are similar to those of Hanania ( 1994) and Guidry 

(1992) . The current study reveals baseline knowledge scores of 55 percent and baseline 

demonstration scores of 61 percent on study instruments for all participants. Hanania 

(1994) found mean baseline knowledge scores of 39 percent for nurses and 67 percent for 

respiratory therapists. Mean demonstrations scores for Hanania's subjects using MDI 

alone were 82 percent for nurses and 97 percent for respiratory therapists. Hanania's 

study was completed on the staff of an Asthma Centre. It could be hypothesized that staff 

at a designated center would have better baseline scores related to increased exposure to 

knowledge and skills of MDI use. Guidry et al.'s (1992) findings correlate more closely 

with the present study. Fifty-seven percent of nurses assessed for baseline demonstration 

of MDI technique had a score of 4 of 7 or less. 

Interiano and Guntupalli (1993) in a descriptive study, compared physicians, 

nurses, and respiratory therapists on general knowledge and MDI technique. No 
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education was offered to subjects. Eighty-two percent of the nurses tested received a 

score of poor (2 or less steps correct) on inhaler technique. The investigator did not 

differentiate between registered nurse, licensed practical nurses, or unlicensed assistive 

personnel. Respiratory therapists scored highest with none scoring in the poor category. 

Baseline knowledge and skill on the part of nursing staff was worse in Interiano and 

Guntupalli's study than in the current research. Although Interiano and Guntupalli used a 

different scoring technique, only 27 percent of those evaluated in the present study would 

have received a similarly poor score. 

Self et al. (1993) reported in a study of nurse's performance of MDI technique 

after a single five minute teaching session that total scores improved significantly 

immediately after teaching. Nurses scored 66 percent pretest and 88 percent posttest (p= 

.0001). In the present study, nurses scored 60 percent pretest and 87 percent posttest on 

demonstration of inhaler technique. Self et al., concluded that brief teaching sessions 

were effective in improving nursing MDI technique. Nearly all of Selfs subjects believed 

actually practicing the skill with placebo inhalers was vital to effective learning. The 

benefits of manipulating placebo MD I's during learning sessions were corroborated by 

the subjects in the immediate study. Nearly all subjects were interested in handling the 

MDl'S. 

The other studies in the literature (Resnick, et al. 1996) evaluated learning of MDI 

skills by physicians and demonstrated variable results. These studies, however, did the 

follow-up evaluation at 6-8 months and therefore cannot be compared to the present 

study. 
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SIGNIFICANCE TO NURSING 

Nursing has the largest opportunity of all health professionals to teach patients 

inhaler technique due to frequent patient contact. However, nursing consistently is 

unable to perform the fundamentals of MDI usage. Nursing's poor knowledge and 

demonstration skill translates into poor patient technique. As mentioned earlier, patient 

MDI skill is a considerable impactor on overall cost of care for asthmatics. Good 

medication delivery results in improved patient status and quality of life, and diminishes 

exacerbations. Better disease control results in cost and timesavings for patients and 

healthcare systems. Nursing education needs to include not only theoretical presentation 

of inhaler technique, but should also offer the opportunity for hands on learning of inhaler 

skills. Better education of nurses and consistently available placebo MD I's for practice in 

the environment could be coupled with mentoring and should result in improved patient 

performance. Perhaps the loss of specialty care areas for patients with pulmonary 

problems, and the grouping of medical patients of all types on nursing units in the 

hospital has resulted in decreased valuing of more specialized skills by staff nurses. 

Nursing education in the hospital, clinic, and home care setting may need to 

include inhaler skills as part of routine skill checks on an annual or more frequent basis. 

When skill review is mandatory, even those nurses who do not routinely witness inhaler 

use could become more proficient and retain the skill over time. 

Nursing education should also take into consideration the importance of social 

structure within the confines of institutions when developing broad teaching agendas. 

Inclusion of top management, middle management, and unit area managers in 
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operationalization of educational programs would provide more consistent valuing by 

administration. Once administration has attached importance to the education, the social 

structure of the institution could be put to use as education takes place. 

LIMITATIONS OF THE STUDY 

The current study is limited by difficulty with generalizability. Because the 

majority of those pre and posttested were registered nurses in a home care agency, it 

would be difficult to predict the efficacy of the educational program with other 

professional groups. In addition, no inferences can be drawn on the duration of the 

improvement in MDI technique past the immediate posttest time period. The majority of 

the posttesting was accomplished within one to two hours after education. A small 

percentage took place 24 to 48 hours after education. 

FUTURE RESEARCH 

Future nursing research should include longitudinal examination of knowledge 

and skill retention. Measurements six months to one year after education would be useful 

for identifying the success of the teaching program. The likelihood of nurses taught by 

demonstration to use demonstration when teaching their patients has not been established 

in the literature. Future investigation of those learning techniques that result in improved 

teaching style would benefit patients and improve Nursing's ability to educate patients 

successfully. Future research on metered dose inhaler technique needs to include a focus 

on undergraduate education of nursing staff and medical staff education. 

SUMMARY 

The asthma education program resulted in a significant improvement in 
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knowledge and demonstration scores of the study participants. Jarvis' learning theory 

provided context for exploring the problems a lack of social structure brought to asthma 

education completion. The importance of incorporating social structure into broad 

educational programs cannot be underestimated by nursing. Future studies need to look 

at retention of learning and application to patient education. 
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I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF 
HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS 
FORM WILL INDICATE THAT I HA VE BEEN SO INFORMED AND THAT I GIVE 
MY CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED 
CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT I 
CAN KNOW THE NATURE OF THE RISKS OF MY PARTICIPATION AND CAN 
DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED 
MANNER. 

PURPOSE 

I am being invited to voluntarily participate in the above-titled research project. The 
purpose of this project is to 1) describe the knowledge and skill of nursing personnel, 
house officers, and respiratory therapists in the use of metered dose inhalers, 2) evaluate 
the effectiveness of the asthma task force education regarding inhaler technique within 72 
hours of the educational session, and 3) evaluate the retention of this education in six to 
eight weeks. 

SELECTION CRITERIA 

I am being invited to participate in this study because I am participating in the asthma 
task force education program and I am 18 years of age or older. Approximately 75 
subjects will be enrolled in this study. 

PROCEDURES 

If I agree to participate, I will be asked to agree to the following I will be asked to 
complete a short questionnaire about where I work and what I know about metered dose 
inhalers at three different times. The first time will be before the asthma task force 
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education program. The second time will be within 72 hours after the education, and the 
third time will be six to eight weeks after the education is done. I will be asked to 
demonstrate my metered dose inhaler technique using placebo inhalers at each of these 
three times. Any errors in technique after the asthma task force education will be 
reviewed and I will be given the opportunity of improving my metered dose inhaler skill 
at that time. The demonstration of my technique and the completion of the questionnaire 
will take between 10 and 15 minutes. All data collection will be done in University 
Medical Center or University Physicians Incorporated clinics. 

RISKS 

There are no known risks associated with this study. 

BENEFITS 

I may enjoy possible benefits in participating like improving my inhaler technique. 

CONFIDENTIALITY 

All information associated with this study will be held in confidence and only the 
principal investigator, her thesis committee, her statistical consultants, and the asthma 
task force will have access to the information for current or future studies. Each subject 
will be coded by site of employment and mother's maiden name, and this information will 
be on all documents rather than his/her name. Only Merri Violett, principal investigator, 
well known the identity of the subject. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 

There will be no cost for me to participate in this study other than 10 to 15 minutes of 
time. No monetary compensation is offered. 

LIABILITY 

I understand that side effects or harm are possible in any research program despite the use 
of high standards of care and could occur through no fault of mine or Merri Violett. 
Known side effects have been described in this consent form. However, unforeseeable 
harm may also occur and require care. I understand that money for research-related side 
effects or harm, or for wages or time lost, is not available. I do not give up any of my 
legal rights by signing this form. Necessary emergency medical care will be provided 
without cost. I can obtain further information from Merri Violett BSN at 324-0684, or 
Gayle Traver MSN at 626-6114. If I have questions concerning my rights as a research 
subject, I may call the Human Subjects Committee office at 626-6721. 
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BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HA VE BEEN EXPLAINED TO ME 
AND MY QUESTIONS HA VE BEEN ANSWERED. I UNDERSTAND THAT I MAY 
ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW FROM 
THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR 
AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT 
MAY BE ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR 
REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED 
DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY 
WILLINGNESS TO CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN 
TO ME AS IT BECOMES AVAILABLE. I UNDERSTAND THAT THIS CONSENT 
FORM WILL BE FILED IN AN AREA DESIGNATED BY THE HUMAN SUBJECTS 
COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL 
INVESTIGATOR, MERRI VIOLETT OR AUTHORIZED REPRESENTATIVE OF 
THE COLLEGE OF NURSING. I UNDERSTAND THAT I DO NOT GIVE UP ANY 
OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED 
CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 

Witness Signature Date 

INVESTIGATOR'S AFFIDAVIT 

I have carefully explained to the subject the nature of the above project. I hereby certify 
that to the best of my knowledge the person who is signing this consent form understands 
clearly the nature, demands, benefits, and risks involved in his/her participation and 
his/her signature is legally valid. A medical problem or language or educational barrier 
has not precluded this understanding. 

Signature of Investigator Date 
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HEAL TH SCIENCES CENTER 
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1622 E. Mabel St. 
Tucson, Arizona 8572 
(520) 626-6721 

RE: HSC A96. 88 THE EFFECT OF AN ASTHMA EDUCATION PROGRAM ON HEALTH 
CARE WORKERS' KNOWLEDGE OF AND ABILITY TO USE METERED DOSE 
INHALERS 

Dear Ms. Violett: 

We received your above cited research proposal. The procedures to 
be followed in this study pose no more than minimal risk to 
participating subjects. Regulationo iss~ed by the U.S. Department 
of Health and Human Services (45 CFR Part 46.llO(b)] authorize 
approval of this type project through the expedited review 
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their endorsement and/or comment, if any, after administrative 
approval is granted. This project is approved effective 13 
September 1996 for a period of one year. 
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Chairman, Human Subjects Committee 
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APPENDIXC: 

OBSERVATION INSTRUMENT INFORMATION 
SITE/CODE: __ 

Check steps of observation: 

1. Remove cap and shake inhaler well. 

2. Exhale slowly to resting lung volume. 

3. Hold inhaler upright with mouthpiece between tightly closed lips. 

4. Activate inhaler at beginning of slow deep inspiration. 

5. Hold breath for ten or more seconds. 

6. Exhale slowly through either nose or lips. 

7. Wait at least 30 seconds between activations when asked to 
demonstrate two-puff technique. 

8. Reeducation was necessary. 
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APPENDIXD: 

KNOWLEDGE INSTRUMENT QUESTIONNAIRE 
SITE/CODE: __ 

Please circle your answers. Do not guess. 

1. Inhalers should be shaken immediately prior to use ... 

a) yes 
b) no 
c) don't know 

2. Inhalers should be pressed ... 

a) before beginning inspiration 
b) at beginning inspiration 
c) at mid inspiration 
d) don't know 

3. Is breath holding necessary following inhalation of medication ... 

a) yes 
b) no 
c) don't know 

4. During inspiration, the patient should inspire ... 

a) normally 
b) slowly and deeply 
c) rapidly and deeply 
d) don't know 

5. Reservoir devices such as the inspirease or aerochamber decrease the incidence of 
mouth problems like thrush ... 

a) yes 
b) no 
c) don't know 



6. When using a reservoir device such as the inspirease or aerochamber, it is 
important to carefully synchronize inhaler activation and inspiration ... 

a) yes 
b) no 
c) don't know 

7. Patients on multi-drug regimens may mix drugs in the 
same puff in their reservoir devices ... 

a) yes 
b) no 
c) don't know 

8. Patients on multi-puff per drug regimens should wait 
more than 2 minutes between puffs ... 

a) yes 
b) no 
c) don't know 

9. If the patient has two puffs of medication prescribed the inhaler should be 
activated twice on the same inspiration ... 

a) yes 
b) no 
c) don't know 

I 0. You should hear the whistle as you inhale when you use a reservoir device 
properly ... 

a) yes 
b) no 
c) don't know 
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APPENDIXE: 

DEMOGRAPHIC INSTRUMENT INFORMATION 

Date: 

Site: 

ER 
30PC 
3NW 

FPO 
60PC 
4W 

Circle your answers. 
1. Title: 

NH 
Home Care 
4NW 

a)RN b)PCT c)MD d)RT e)LPN 

2. Are you in the float pool? 

a) yes 
b) no 

3. Mother's maiden name: 

4. Gender: 

a) male 
b) female 

5. Years employed in profession: 

6. Age in years: 

Broadway 
3E 
4NE 
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SITE/CODE: __ 

20PC 
3W 
SW 
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APPENDIXE: 

DEMOGRAPHIC INSTRUMENT INFORMATION - Continued 

7. Number of hours per week worked? 

8. Do you personally use prescription or nonprescription inhalers on a daily basis? 

a) yes 
b) no 

9. (QI) When was your last formal education on inhaler use? 

a) 0 - 1 years ago 
b) > 1 - 3 years ago 
c) >3 years ago 

10. How many times per week do you have opportunity to observe inhaler technique 
of patients? 
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