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ABSTRACT 

This descriptive study examined in-patient education and use of metered dose 

inhaler (MDI) and MDI with spacer devices. Staff inservices had attempted to standardize 

hospital personnel knowledge and use of MD Is and MD Is with spacers for the purpose of 

improving care provided to in-patients with obstructive lung disease in this study setting. 

A convenience sample of 36 adult in-patients, hospitalized at least 24 hours to allow time 

for patient teaching to occur, answered questions and demonstrated use of MD Is and 

MD Is with spacers for the researcher. The study found that only 19.4% of in-patients 

reported being taught MDI and MDI with spacer use during their hospitalization. Rates of 

incorrect use of MDI and MDI with spacer were high. Inhaler experience was not found 

to correlate with correct use. Report of respiratory healthcare by a pulmonary disease 

specialist provider was associated with correct use ofMDis (p=.028). This study ' s 

findings were similar to those of previous studies regarding rates and characteristics of in

patient misuse of MD Is and MD Is with spacers. 



CHAPTER ONE 

INTRODUCTION 
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Obstructive airway diseases have a major societal impact both in terms of 

healthcare dollars expended and patient morbidity (Cook & Dresser, 1995). The most 

common of the obstructive airway diseases are asthma and chronic obstructive pulmonary 

disease (COPD), diseases whose therapy includes delivering aerosolized medication to 

the airway. Metered dose inhalers (MD Is), small and portable devices, have become the 

preferred means of aerosolized drug delivery (see figure 1 ). 

The preference for MDI therapy is based upon the cost, convenience, and 

versatility of the device (Aerosol Consensus Statement, 1991 ). Current standards of care 

for patients with asthma and COPD recommend the use of MD Is and emphasize the 

importance of correct patient use (National Asthma Education Program, Expert Panel 

Report, 1991 ; American Thoracic Society, 1995). 

Respiratory disease treatment with MDis first occurred in the mid 1950s 

(Freedman, 1956). By the mid 1960s evidence began to appear that, " ... proper use of 

these [MDI] devices is not as intuitively obvious to patients as taking tablets or capsules 

by mouth" (Kelly, 1993, p. 1648). 

Research on patient MDI use began in the 1960s. Saunders (1965) found that 54% 

of patients in a clinic setting were using their MDI incorrectly. In another of the early 

studies it was found that 75% of clinic patients obtained greater bronchodilation when 
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Figure 1. Schematic Drawing of a Metered Dose Inhaler by the Author. 
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their MDI was "expert" administered (Orehek, Gayrard, Grimaud, & Charpin 1976). 

Orehek et al. consequently recommended healthcare providers teach MDI technique to all 

patients for whom the device is prescribed. 

Three typical problems with patient use of MD Is exist. Patients may exhibit one 

or more of these problems including: failure to coordinate actuation of the inhaler with 

inspiration, breathing in too rapidly, and failure to adequately breathhold after inhaling 

MDI medication (Coady, Stewart, & Davies, 1976; & Epstein, Manning, Ashley, & 

Corey, 1979). 

To reduce problems with MDis, auxiliary devices were developed and became 

available for use in 1978 (Tobin, 1985). Auxiliary devices made the MDI easier to 

administer and furthermore improved MDI drug delivery into the airway. Auxiliary MDI 

devices are commonly called "spacers". Spacers available today vary in appearance as 

well as in benefits (see Figure 2). 

In general, spacers used today are reservoir devices. Most can be described as 

cylindrical tubes that provide a "holding chamber" for MDI medication (see Figure 3). 

Spacers eliminate the need for "hand-lung coordination" (i.e. the synchronization of 

inhalation with actuation ofthe MDI), decrease oropharyngeal deposition of MDI 

medication, and increase drug deposition in the bronchial airway (Hofford, 1992). It has 

been shown that spacers reduce both the errors patients make while using an inhaler and 

the numbers of patients making errors while using an inhaler (Johnson, Irvine, 

Grathwohl, & Roth, 1994). Spacers make correct MDI use easier to accomplish. 
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Figure 2. Drawing of a Variety of Spacers. From "Nurses: Partners in Asthma Care," by the 
National Asthma Education and Prevention Program, 1995, Appendix D. National Heart, 
Lung, and Blood Institute, NIH Publication No. 95-3308. Reprinted with permission. 
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Figure 3. Drawing of a Patient Using a Metered Dose Inhaler and Spacer. From "Nurses: 
Partners in Asthma Care", by the National Asthma Education and Prevention Program, 1995, 
Appendix D. National Heart, Lung, and Blood Institute, NIH Publication No. 95-3308. 
Reprinted with permission. 
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Despite communication in professional literature about the need for patient MDI 

technique education, and despite the development of devices to abrogate errors with MDI 

technique, patient problems with MDis persist. It is speculated that continued patient 

problems may be related to health professional competence regarding MDI and spacer 

use. Several recent studies have demonstrated that an MDI and MDI with spacer 

knowledge deficit exists among healthcare professionals (Guidry, Brown, Stogner, & 

George, 1992; Interiano & Guntupalli, 1993; Hanania, Wittman, Kesten, & Chapman, 

1994; Jones, Holstege, Riekse, White, & Bergquist, 1995). To provide effective patient 

education healthcare personnel must be knowledgeable and competent in the use of MD Is 

and MDis with spacers. 

This study was conducted in a setting where a staff education program was 

designed and implemented by a hospital asthma task force. The goal of the staff 

education program was to provide physicians, nurses, and respiratory therapists 

contemporary information and skills for the correct use of MDI and MDI with spacer 

devices (Asthma Task Force Group, 1996). Asthma task force standards for correct use of 

MD Is and MD Is with spacers were taught to staff and were intended to improve the care 

of in-patients with obstructive lung disease. Staff were expected to teach in-patients 

according to the asthma task force standards use ofMDis and MDis with spacers. 

An interdisciplinary treatment protocol was also developed by the asthma task 

force and disseminated to hospital staff. The protocol directed respiratory therapists and 

nurses to engage in assessment of patient MDI and MDI with spacer techniques, to teach 
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or correct techniques when necessary, and to review MDI and MDI with spacer 

techniques prior to a patient's discharge from the unit or the hospital. According to the 

interdisciplinary protocol in-patients prescribed inhalers were expected to meet a goal of 

correct inhaler use prior to discharge (Asthma Task Force Group, 1996). 

Statement of the Problem 

Incorrect use of an MDI or MDI with spacer creates problems for patients. The 

patient with incorrect MDI or MDI with spacer techniques does not obtain the optimum 

benefit of aerosolized medication, may experience side effects, and spends money on 

ineffective treatment of their respiratory disease. 

It is important that patients with airway and lung diseases receive optimum 

benefit from their MDI medication. Lindgren, Bake, & Larsson (1987) demonstrated that 

incorrectly used MDis result in measurable differences in bronchodilation---differences 

that patients may not even sense. Patients with asthma and COPD, therefore, may be 

under medicated and unaware of the severity of their condition as a result of inadequate 

drug delivery from incorrectly used MDis and MD Is with spacer devices. 

Side effects that result from using MD Is and MD Is with spacers incorrectly are 

unpleasant and pathogenic. Aerosolized MDI anticholinergic medication deposited in the 

oropharynx has a bitter taste ; if sprayed in the eyes blurred vision can result (Lurie, 

Vlastos, Dusser, Strauch, & Marsac, 1990). Oral deposition of MDI corticosteroid 

medication causes candidiasis. Oral absorption of MDI corticosteroid can potentially 

cause adrenal suppression (Hafford, 1992). The oral absorption of sympathomimetic MDI 
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medication can cause central nervous system side effects including anxiety and 

tachycardia (National Institutes of Health, 1995). These unpleasant and pathogenic side 

effects from aerosolized medications may decrease patient compliance with medical 

treatment of their respiratory disease. Patients may avoid using inhalers to escape the side 

effects of improperly delivered inhaler medications. 

Financial waste from incorrectly used MDis and MDis with spacers occurs in 

three ways. First, patients incorrectly using MDis and MDis with spacers receive little or 

none of the medication they need for bronchodilation or anti-inflammation. To 

compensate for insufficient medication the patient may use the inhaler more frequently to 

achieve therapeutic results. More frequent use increases MDI expenditure. Second, the 

patient receiving no medication due to incorrect MDI or MDI with spacer device use 

completely wastes money spent on aerosolized medication treatment. Third, without 

proper medication the potential for expensive hospital care increases. 

Optimum patient outcomes and cost effective treatment of acute and chronic lung 

diseases with MDis and MDis with spacers can only be achieved if patients correctly use 

these devices. A study of education and MDI and MDI with spacer use among 

hospitalized patients was needed to determine if patients were being taught MDI and 

MDI with spacer techniques by hospital healthcare personnel and if patients were actually 

using the devices correctly. 



Statement of the Purpose 

There were two purposes to this study. The first purpose was to describe the 

frequency of MDI and MDI with spacer teaching by hospital healthcare staff. 

Characteristics of hospital staff reported by patients engaging in MDI and MDI with 

spacer patient education were also described. The second purpose of the study was to 

describe patterns of MDI and MDI with spacer use among hospitalized patients. 

Research Questions 

The research questions were: 

1. What percentage of hospitalized patients reported being taught MDI and MDI 

with spacer techniques during their hospitalization? 

2. If patients reported being taught MDI and MDI with spacer techniques during 

their hospitalization, what types of staff (e.g. among physicians, respiratory 

therapists, and registered nurses) taught them? 

3. Were patients taught MDI and MDI with spacer techniques during their hospital 

stay using correct technique at a higher rate than patients who were not taught 

MDI and MDI with spacer use during their hospital stay? 

4. What were the rates of correct use, according to asthma task force standards, of 

MDI and MDI with spacer devices in this hospital? 

5. What aspects of MDI and MDI with spacer device techniques were most often 

incorrectly performed in this hospital setting? 

17 



Significance of the Problem 

Asthma affects an estimated 12 million people in the United States. Chronic 

obstructive pulmonary disease (chronic bronchitis and emphysema) affects 14 million 

people in the United States (Cook & Dresser, 1995). 
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Chronic obstructive pulmonary disease is the fourth leading cause of death among 

all ages, all races in the United States (US Bureau of the Census, 1995). Furthermore, 

death rates from asthma doubled and death rates from COPD more than doubled during 

the period from 1970 to 1993. Experts are looking for reasons to explain the leap in 

asthma and COPD death rates. Misuse of inhalers resulting in pathogenic side effects or 

in inadequate airway medication has been suspected (Sly, 1994). 

Asthma causes one hundred million restricted activity days annually. Emphysema 

ranks ninth among chronic conditions that contribute to activity intolerance (Cook & 

Dresser, 1995). Asthma costs an estimated 5.5 billion dollars annually in the United 

States (Barnes, Jonsson, & Klim, 1996). Ways to decrease these tangible and intangible 

costs of asthma have been investigated. 

Research has found that one third of the cost of asthma is attributable to 

emergency treatment, hospitalization, and death-indicators of poor disease control 

(Barnes et al. , 1996). According to Barnes et al.: "Substantial evidence indicates that the 

costs of uncontrolled asthma (hospitalization, emergency admission, days off work and 

school) can be significantly reduced [by patient education]. Where compared, the 

savings ... far outweighed the additional cost. .. " (p. 640). 



19 

Two exemplary studies have demonstrated that patient education is an effective 

and inexpensive way to abate asthma costs in adult populations (Krahn, 1994). The 

studies were conducted by Windsor, Bailey, Richards, Manzella, Sen-Jaq Soong, & 

Brooks (1990), and Bolton, Tilley, Kruder, Reeves, & Schultz (1991 ). Both studies were 

prospective, randomized, and controlled. Sample sizes in the studies were large: 267 and 

241 respectively. Education was the independent variable, cost-effectiveness design of 

economic evaluation was the method, and cost and health effect were results examined in 

both studies. 

Windsor et al. (1990) found that education with a net cost of $28.42 per patient 

increased treatment adherence scores by 44%. Bolton et al. (1991) found that education 

resulted in a net saving of $543 per patient, as well as statistically significant reductions 

in emergency department visits and days of limited activity due to asthma. 

Research has also offered one possible explanation as to why patient education 

works to control asthma health care costs. King, Earnshaw, & Delaney ( 1991) found that 

patients who incorrectly used their MD Is wasted money not only on the incorrectly used 

MDis but consequently spent money on more expensive medication added to the 

treatment of lung disease not controlled by less expensive but incorrectly used MD Is. 

Conceptual Framework 

Studies reported in the literature review all lacked the benefit of guidance from a 

nursing conceptual framework. A conceptual framework provides organization for a 

research study. Multiple nursing frameworks have been developed to facilitate 



organization of nursing's values and knowledge, and to enable theory based application 

of the nurse's array of intellectual and technical skills. Guidance for this study was 

provided by nursing theorist Imogene King's (1981) theory of goal attainment. 
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King's (1981) theory of goal attainment has usefulness for teaching, clinical, and 

research applications (Fawcett, 1989). The goal attainment theory has identified concepts 

and has proposed activities that predict the likelihood of patient healthcare goal 

attainment. King's theory of goal attainment was ideal because the study examined 

whether healthcare staff were engaging in MDI and MDI with spacer teaching for the 

purpose of helping hospitalized patients achieve the goal of correct use of MDI and MDI 

with spacers. 

Theory of Goal Attainment 

The theory of goal attainment is focused on process and on outcome. Process 

occurs within an interpersonal relationship that is created when a healthcare person 

interacts with a patient. The process is identified as mutual goal setting. Outcome occurs 

as the result of a healthcare person's purposeful interaction with a patient. Outcome is 

identified as goal attainment (Sieloff, 1995). 

In the setting where this study occurred correct in-patient use of MD Is and MD Is 

with spacers was a goal that was anticipated as a result of interventions by the hospital's 

asthma task force. To accomplish the goal hospital staff were educated for correct use of 

MD Is and MD Is with spacers. Hospital staff were also directed to engage in MDI and 

MDI with spacer patient education. One-to-one discussion, demonstration, and return 
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demonstration were patient education methods recommended to hospital staff by the 

asthma task force ' s adult asthma interdisciplinary treatment protocol (Asthma Task Force 

Group, 1996). 

According to the theory of goal attainment patient education actually takes place 

within the process phase King called mutual goal setting. In the context of this study 

hospital personnel and in-patients were expected to interact and establish a mutual goal of 

correct use of an MDI or MDI with spacer. Hospital personnel and patients were then to 

have engaged in demonstration and return demonstration of the techniques for correct use 

of MDI or MDI with spacer in order for the asthma task force goal (of correct in-patient 

use of MDI and MDI with spacers) to be achieved. 

According to Sieloff (1995) King developed her theory of goal attainment after 

recognizing that nurses routinely engaged in setting goals for and with their patients. 

King ' s (1981) research with the theory of goal attainment has identified two behaviors in 

which healthcare providers and patients must engage for patients to attain healthcare 

goals. The behaviors are called interaction and transaction. 

Definitions 

King's (1981) theoretical definitions and this study's operational definitions of 

interaction and transaction are presented. Examples of interaction and transaction created 

by the researcher are also presented to illustrate manifestation of interaction and 

transaction behaviors. 



Interaction. Theoretical definition: "process of perception and communication 

between person and environment and between person and person" (King, 1981, p. 145). 
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Operational definition: patient report of communication between the patient and a 

healthcare provider regarding MDI or MDI with spacer use according to asthma task 

force standards occurring during this hospitalization. 

Example: A physician came into the patient's hospital room and said she was 

prescribing a new medication. The patient asked his doctor how he would take the new 

medication. The doctor stated that the new medication would come in an inhaler just like 

another of the patient's medications, but that the patient would need to use a device called 

a spacer and would also need to rinse his mouth out after inhaling from the MDI and 

spacer device in order to prevent side effects from the new medication. The patient 

nodded his head to indicate that he had heard what the doctor had said. 

King (1981) has indicated that "verbal" and "nonverbal communication" 

characterize activities that are involved in interaction (p. 145). In the example just given 

an interaction occurred because the physician and the patient engaged in verbal and non

verbal communication regarding a new MDI medication. 

Transaction. Theoretical definition: "observable behaviors of human beings 

interacting with their environment" (King, 1981, p. 14 7). 

Operational definition: patient report of an interaction with a healthcare provider 

that has involved observable behavior for the purpose of learning correct use of an MDI 

or MDI with spacer during this hospitalization. 
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Example: A nurse came to the patient's hospital room to talk with the patient 

about how to use an MDI. The nurse watched the patient use the MDI and then the nurse 

stated that the patient could improve the way the MD I was used. The nurse demonstrated 

MDI use for the patient. The nurse demonstrated holding her breath for ten seconds 

before exhaling after using the MDI. Following the nurse's demonstration the patient told 

the nurse, "It's impossible for me to hold my breath like that!" The nurse then asked the 

patient to try demonstrating use of an MDI just like the nurse had shown her. The patient 

was able to perform all of the steps for correct MDI use except she was unable to hold her 

breath for more than six seconds. The nurse then stated, " ... a six second breath hold is 

understandable in light of your current shortness of breath, but if you can increase to a ten 

second breathhold you will get increased benefit from using your inhaler." The nurse 

ended her discussion of MDI use by encouraging the patient to practice using the MDI 

like the nurse had demonstrated. Since the nurse's demonstration the patient has been 

using her MDI just like the nurse had shown her. Furthermore, the patient has stated that 

she feels like she is getting better results from use of the inhaler. 

During the preceding description the nurse and the patient displayed perceptual 

accuracy; each of them were focused on the subject of correct use of the MDI. 

Transaction followed perceptual accuracy and the communication progressed to 

demonstrations and further discussion regarding the MDI. According to King (1981) 

transaction involves "negotiating", "bargaining", and "social exchange" to accomplish a 

mutual goal that has been established (p. 14 7). In the example just given transaction 



occurred. The transaction was manifested by the MDI demonstrations, the social 

exchange about the MDI, and the negotiation of an acceptable six second breathhold. 

Summary 

Obstructive airway diseases cause significant societal problems in terms of 

morbidity, mortality, and expended healthcare dollars. Improper MDI and MDI with 

spacer techniques have been found to contribute to ineffective treatment of obstructive 

airway diseases. 
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Problems with improper technique may be due in part to uninformed and 

inadequately trained healthcare staff. Development of hospital based standards for use of 

MD Is and MD Is with spacers was undertaken in a southwestern university hospital. The 

standards were taught to staff and staff were expected to then teach in-patients. 

King's (1981) theory of goal attainment served as a suitable guide for a study that 

investigated the goal of proper in-patient MDI and MDI with spacer use. A focus on 

process and outcome circumscribe the necessary dynamics that need occur for goal 

attainment. Interaction (as in-patient and healthcare provider) and transaction behaviors 

guide the process of mutual goal setting and predict attainment of the goal. Mutual goal 

setting occurs as a result of perceptive and focused discussion; goal attainment occurs as 

a result of negotiation, bargaining, and social exchange between patient and a 

knowledgeable healthcare provider. 

It was necessary to see if and how well hospitalized patients were being taught to 

use MDI or MDI with spacer devices. Correct MDI and MDI with spacer use is essential 
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for physiologically and financially effective treatment of respiratory diseases and to 

combat the morbidity and mortality associated with respiratory diseases. The incorrect 

use of MDI or MDI with spacer is a problem that affects the well-being, the lives, and the 

finances of large numbers of people. 



CHAPTER TWO 

LITERATURE REVIEW 

26 

Literature on MDI and MDI with spacer research was reviewed. Studies involving 

hospitalized patients and hospital healthcare personnel were identified and are 

summarized. The studies reported were included because of the data they contained on 

MDI and MDI with spacer use among hospitalized patients as well as the data they 

contained about MDI and MDI with spacer knowledge in healthcare persotmel who 

interacted with patients in the hospital setting. 

The data in this literature review was organized by four content areas. The content 

areas are: rates of healthcare interaction; skills of hospital personnel; performance rates 

and aspects of misuse; characteristics of patients incorrectly using MD Is or MD Is with 

spacers. The first time a study is cited a complete description is given with purpose, 

population, and method of the study. Subsequent citations only provide pertinent findings 

of the content area being addressed. 

Rates of Healthcare Interaction 

Guidry, Brown, Stogner, & George (1992) studied knowledge of MDI use in a 

population of hospital personnel at a university medical center. The health care personnel 

were all involved in treating and educating patients with asthma and COPD. The study 

population consisted of 3 5 physicians (23 internal medicine residents and 12 non

pulmonary specialist faculty physicians), 14 nurses (9 registered and 5 licensed practical 
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nurses from the medical center outpatient clinic), and 12 respiratory therapists. The study 

used several tools: a questionnaire checking knowledge on six aspects of MDI use, 

performance scores from observed demonstrations ofhealthcare personnel MDI use, and 

interviews asking healthcare personnel how they acquired MDI knowledge and how often 

they instructed MDI use to patients. Guidry et al. found that only 30% of all the 

healthcare personnel stated that they "frequently" instructed patients about MDI use; 49% 

said "occasionally" and 21% said they "never" instructed patients about MDI use. By 

discipline, 58% of respiratory therapists, 39% of resident physicians, and 17% of faculty 

physicians reported frequently instructing patients about MDI use. No nurses reported 

frequently teaching patients about MDI use. 

Thompson, Irvine, Grathwohl, & Roth (1994) studied misuse of MD Is in two 

groups of hospitalized patients. One group of patients was studied six weeks prior to a 

hospital staff MDI education program. A second group of patients was studied at six 

weeks following the staffs education. The staff education program was carried out by a 

pharmaceutical representative with expertise in MDI use and in methods of teaching 

patients proper MDI use. The hospital staff MDI education program " ... stressed the 

importance of proper use, the method for proper use, the high rate of misuse among 

patients, and the need for frequent teaching and reteaching proper technique to patients" 

(p. 715). Healthcare professionals were provided with the opportunity to practice correct 

MDI technique using placebo MD Is. An aerosol inhalation monitor gave the healthcare 

professionals feedback on MDI technique. The research study's first group (pre-staff 
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education) consisted of 72 patients ( 42 men and 30 women) with a mean age of 60 years 

(range 19-86 years). The second group (post-staff education) consisted of 55 patients (36 

men and 19 women) with a mean age of 63 years (range 32-85 years). The study utilized 

observations of hospitalized patients' MDI use and interviews of hospitalized patients' 

prior experience and education in using MD Is. Only 15 of the 55 patients in group two 

(i.e. 27% of the post-staff education group) reported receiving MDI instruction from the 

hospital staff. The frequency that in-patients reported receiving MDI instruction pre-staff 

education was not provided. 

Interiano & Guntupalli (1993) studied MDI proficiency among healthcare 

providers and patients, and knowledge about MDI use among general medicine and 

pulmonary medicine clinic patients. The study population consisted of 1 00 house staff 

(first, second, and third postgraduate year internal medicine residents), 6 pulmonary 

medicine fellows, 50 nurses, 20 respiratory therapists, 40 general medicine clinic patients 

and 60 pulmonary medicine clinic patients. During the study the participants were 

observed using a placebo MDI, were asked to estimate the amount of medication left in 

an MDI canister, and were asked if they were aware of the need to rinse the mouth after 

using a corticosteroid inhaler. Subject's MDI use was rated on a scale from good, to fair, 

to poor. Only 44% of the house staff in this study reported that they demonstrated the 

proper use of MD Is to patients. 

Shim & Williams (1980) studied hospitalized asthma patients who had been using 

an inhaler prior to hospitalization for the purpose of determining the proportion of 
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patients with faulty inhalation technique. The average length of inhaler use in the study 

population was 6.2 years. The study also examined the use of a teaching aid to educate 

patients having difficulty with correct MDI use. The study population consisted of 30 

consecutively hospitalized asthma patients (8 male, 22 female). The patients were studied 

within one to two days of hospitalization. A questionnaire to gather data on self

perception of manual dexterity, on the person who gave initial instruction, the number of 

past instructions, duration of aerosol use, and brand of aerosol was utilized. Correct and 

incorrect use of MD Is by the study population was determined with the aid of a 

pneumotachygraph instrument; this instrument allowed identification of coordination of 

MDI activation with inspiration. Regarding the in-patient subjects ' original MDI 

education the study found that 26 of 30 (86%) patients had received their initial MDI 

instruction from a physician; three patients (1 0%) learned to use an MDI from a package 

insert; one patient (3.3%) was taught to use an MDI by a friend who was a nurse. The 

pneumotachygraph instrument determined that only 4 7% of the patients in this study 

(reportedly educated by physicians, package inserts, and a friend) used their MDI 

correctly. 

King, Earnshaw, & Delaney (1991) studied hospitalized patients in an 800-bed 

district hospital in England. This study determined the percentage of patients who had 

been prescribed a MDI but could not use it correctly, whether demonstration of MDI 

technique could reverse errors, and the cost of misused inhalers. The study population 

consisted of 57 patients with an average age of 54 years (range 22-79 years) who had 



either been prescribed MDI by a physician before hospitalization (86%) or during their 

hospitalization (14% ). A questionnaire was administered to patients to determine how 

they had been taught to use an MDI, and the type(s) and number of inhalers they used. 

Correct and incorrect use was determined by a trained observer. The study found that 

59.6% of the patients said they had received MDI "advice" from their physician; only 

11 o/o said they had received a demonstration of the correct use of an MDI from their 

physician. The trained observer found that greater than 68% of the hospitalized patients 

could not use a MDI correctly. 
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Allen & Prior (1986) studied elderly patients with asthma (n=7) and chronic 

bronchitis (n=23) to quantify the proportion of elderly unable to use MDI, to characterize 

the errors made, and to identify ways in which elderly patients suitable for MDI therapy 

might be identified. The population consisted of 30 patients seen in both in- and out

patient settings. The mean population age was 79.9 years (range 74-89 years). An 

interview inquired who taught the patients to use their MDI, and questioned patients 

about their perceived inhaler response. A trained observer rated patient's techniques as 

"ideal", "competent", or "incompetent". Competent MDI use included holding the canister 

correct! y, actuating the canister during inhalation, continuing to inhale after actuation, 

and attempting to breathhold. Ideal use included exhaling to residual volume, actuating 

the MDI during the early stage of a steady slow inhalation, inhaling to total lung capacity, 

and breathholding for at least five seconds. Incompetence was anything short of 

competent. In addition to interviewing and observing the patient's MDI technique the 
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researchers administered a mental status questionnaire to detect impaired intellectual 

function in the elderly. The study found that MDI competence was significantly (p <0.03) 

more often observed in patients who had been prescribed an MDI in the hospital rather 

than by their general practitioner. The researchers concluded that the relationship of MDI 

competence and place of MDI prescription might be due to careful selection of in-patients 

and repeated teaching by hospital personnel. 

Hartert, Windom, Peebles, Freidhoff, & Togias (1996) determined patterns of 

outpatient management in urban patients with moderate and severe asthma, and assessed 

medical practice adherence to guidelines for the diagnosis and management of asthma 

from the National Asthma Education Program. The study population consisted of 101 

adults admitted to two Johns Hopkins hospitals with asthma exacerbation. A trained 

observer rated each patient's MDI technique. The patients were also interviewed to obtain 

information about their asthma management. The researchers found that 98% of patients 

who used MDI reported having MDI technique demonstrated by a physician or a nurse, 

yet less than 33% of the in-patients actually demonstrated correct MDI technique. 

Skills of Hospital Personnel 

Guidry et al. (1992), in a study of incorrect use of MD Is by healthcare personnel, 

found that 46% of the healthcare personnel studied indicated that the optimal breathhold 

after inhaling MDI medication was less than or equal to five seconds (1 0 seconds is the 

correct answer). Thirty percent of the healthcare personnel believed that greater than or 

equal to 50% of inhaled aerosol reaches the lung (1 0% is the correct answer). The study, 
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from the department of pulmonary and critical care medicine, found that the best MDI 

technique was demonstrated by respiratory therapists. Ninety-two percent of the 

respiratory therapists completed at least four of seven steps for correct MDI use; only 

65% of the resident physicians studied could complete the minimum number of steps for 

correct MDI use; just 57% of the nurses and 57% of the non-pulmonary specialist 

physician faculty could complete the minimum number of steps for correct MDI use. The 

researchers concluded that patient educators, especially physicians and nurses, needed to 

become familiar with more recent recommendations regarding MDis. 

Thompson et al, (1994) who studied in-patient misuse ofMDis before and after a 

staff MDI education program found that the rate of in-patient misuse actually increased 

following staff education. Prior to staff education 76% of the in-patients used MDis 

incorrectly and after staff education 82% of the in-patients misused MD Is. 

Jones, Holstege, Riekse, White & Bergquist (1995) studied the ability to 

demonstrate proper use of an MDI among emergency department healthcare providers 

and patients seen in the emergency departments of five Midwest teaching hospitals. The 

study population consisted of 185 healthcare providers (60 house staff, 50 attending 

physicians, and 75 nurses) and 100 consecutive emergency department patients with a 

clinical history of asthma being treated with at least one MDI for at least three months. 

The study utilized interviews and observed MDI use with placebo inhalers. One of the 

study findings was that only 41% of the healthcare providers could perform at least five 

out of six techniques for proper MDI use. The researchers, from departments of 



emergency medicine and respiratory therapy, concluded that formal MDI education of 

medical house staff and nurses was needed. 
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Interiano & Guntupalli' s (1993) study of the MDI proficiency of health care 

professionals and patients in a general medicine clinic and a pulmonary medicine clinic at 

a university hospital was described earlier. They found that all pulmonary fellows in the 

study performed all of the steps for correct MDI use. Thirty-nine percent of the general 

house staff rated "poor" on inhaler use (two or less steps correctly performed), and less 

than 20% of the house staff were aware of the need to mouth rinse after using a steroid 

inhaler. Registered nurses demonstrated the worst performance of all healthcare providers 

in the study. Eighty-two percent of the nurses rated "poor" on MDI use, none were able to 

estimate the amount of medication in a canister, and none knew to mouth rinse after using 

a steroid inhaler. The respiratory therapists performed MDI use as well as the pulmonary 

fellows. Only 40% of the respiratory therapists, however, were able to estimate the 

amount of medication left in a canister. These researchers, from a department of 

medicine, concluded that house staff and nurses needed to develop knowledge and skills 

for demonstrating correct MDI use to patients. 

Hanania, Wittman, Kesten, & Chapman (1994) assessed medical personnel's 

knowledge and ability to use three devices: the MDI, spacer, and the breath-actuated 

multi dose dry-powder inhaler. The study population consisted of 30 physicians, 30 

nurses, and 30 respiratory therapists. Correct use of the devices included exhaling to 

either functional residual capacity or residual volume, and using either an in-mouth or 
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open-mouth technique. Data were obtained from interviews, designed to assess the 

personnels' knowledge, and from observations of the medical personnels' use of the 

inhaler devices. The study found that 100% of respiratory therapists, 83% of nurses, and 

53% of physicians performed the minimum number of steps for correct MDI use; 1 OOo/o 

of respiratory therapists, 87% of nurses, and 43% of physicians performed the minimum 

number of steps for correct spacer use. The respiratory therapists scored significantly 

higher than nurses or physicians on knowledge and use of MD Is and spacer devices 

(p<0.0001 and 0.0001 respectively). Demonstration scores for MDI and spacer were 

statistically higher for nurses than for physicians (p=0.01 and 0.003, respectively). 

Knowledge scores of the nurses were not significantly different from the physician's 

scores. This study was conducted and reported by three physicians from an asthma center 

in a university hospital in Toronto, Canada. 

Performance Rates and Aspects of Inhaler Misuse 

Several studies have detnonstrated that a common MDI error is the failure to 

breathhold after inhaling from a MDI (King et al. [1991]; Thompson et al. [1994]; and 

Hartert [1996]). The rates at which other types of errors have been detected varies. 

Few studies have demonstrated that a majority of hospitalized patients can use an 

MDI without a spacer correctly (Shim et al. [1980] reported 53% correct use; Allen et al. 

[1986] reported 60% correct use). Most studies have reported rates of incorrect use that 

exceed 60%. Thompson et al. (1994) reported 76% incorrect use before staff education 

and 82% incorrect use after staff education i.e. the rate of incorrect use increased after the 



staff education program; King et al. (1991) reported 68.4% incorrect use; Hartert et al. 

( 1996) found a 66% incorrect use rate. 
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Thompson et al. (1994) was described earlier. These researchers instituted a staff 

education program designed to improve in-patient teaching and, ultimately, in-patient 

utilization of MD Is and MD Is with spacers. Those using spacers comprised 43% of in

patients in group one (pre-staff education), and 32% of in-patients in group two (post

staff education). The study found that more than two-thirds of these patients used MD Is 

with spacers incorrectly. Nevertheless the study also found that spacers significantly 

decreased the number of errors that patients made using MD Is (p=.027). According to the 

researchers MDis with spacers eliminated the most common MDI without spacer error 

(timing inhalation with MDI actuation). Another finding was that significantly more 

patients not using a spacer made errors as compared to patients using a spacer (p=.04). 

Hartert et al. (1996), who assessed urban outpatient management and medical 

practice adherence to National Asthma Education Program guidelines, found that MDis 

with spacers were underutilized by in-patients admitted to two Johns Hopkins hospitals. 

The researchers reported that only 16 of 33 in-patients in the study who had been 

prescribed spacers to use with their inhalers used the MD Is with spacers on a regular 

basis. 

Characteristics of Patients Incorrectly Using MD Is and MD Is with Spacers 

Shim & Williams (1980), described earlier, found that 4 7% of in-patients used an 

MDI incorrectly. Subjects in that study had used inhalers for an average of 6.2 years. The 
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investigators found that sex, age, education level, and manual dexterity had no bearing on 

patient ability to use an MDI correctly. Three patients who had learned to use an MDI by 

reading the package insert all used their MDI incorrectly. The researchers instructed the 

patients demonstrating incorrect MDI use using an audio signal teaching aid. Ten of the 

patients who received teaching with the audio signal aid were re-tested during a period 

from one day to one month later. Five (50%) of these patients had reverted to their 

incorrect technique. These five patients were re-taught and found to have retained the 

correct MDI technique when examined at a later (unspecified) date. The study also found 

that peak expiratory flow rate changed very little in five patients with incorrect MDI 

technique, but peak expiratory flow rate increased an average of 58 liters per minute 

when correct technique was used. 

Interiano & Guntupalli (1993) found no significant differences regarding duration 

of therapy and correct use of MD Is. Significant differences were found to exist, however, 

on performance scores and knowledge of MDI use among pulmonary clinic patients 

versus general clinic patients. Five percent of the general clinic patients versus 48% of 

the pulmonary clinic patients rated "good" on inhaler use (p<O.OOI); none of the general 

clinic patients were able to estimate the amount of medicine left in a canister as compared 

to 23% of the pulmonary clinic patients (p<0.007). 

Summary 

A review of contemporary, pertinent studies of medical personnel and patient 

education, and MDI and MDI with spacer use among hospitalized and clinic patients was 



reported. The studies were organized according to data that fell into four content areas. 

Rates of healthcare interaction identified amount of interaction as reported by both 

patients and healthcare providers. Skills of hospital personnel were reported based on 

identified criteria of proficiency and knowledge about MDI use. Rates of correct MDI 

and MDI with spacer use were reviewed. Finally, characteristics of patients incorrectly 

using MD Is and MDis with spacers were also reviewed. 

37 



CHAPTER THREE 

METHOD 

38 

This study was conducted to examine education and use ofMDis and MDis with 

spacers among hospitalized patients. This chapter presents the research design, data 

collection procedure, and method of data analysis. 

Research Design 

A descriptive design was utilized for this study. Self-reports of patient education 

and researcher observations of hospitalized patients' use of MD Is and MD Is with spacers 

were studied. 

Sample 

A convenience sample of adult in-patients who used MD Is or MD Is with spacers 

and who had been hospitalized for at least 24 hours in a southwest university hospital 

were enrolled. The in-patient pharmacy provided a computer generated list of in-patients 

who had received commonly prescribed inhaler medications. In-patients on the pharmacy 

list that qualified for participation were approached by the researcher and invited to 

participate in the study. The subjects had to be at least 21 years of age and be capable of 

communicating in English in order to be considered eligible for participation. Excluded 

from the study were in-patients that demonstrated physical or mental deficits. Physical 

deficits that made in-patients ineligible for participation included motor weakness or 

paralysis. Patients mechanically ventilated were prohibited from participation. Dementia, 
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sedation, or emotional stress that made an in-patient incapable of responding to questions 

that asked one to recall recent experiences with hospital staff also prevented participation. 

Setting 

At the institution where the study was conducted an asthma task force had been 

formed to improve care provided to patients with asthma. The task force included 

physicians, nurses, and respiratory therapists, and represented all hospital areas. Patient 

education materials and an interdisciplinary protocol for the care of patients with asthma 

were developed. The asthma task force protocol directed hospital healthcare staff to 

engage in MDI and MDI with spacer teaching of all in-patients with asthma who used 

inhalers in the hospital. The protocol suggested one-to-one discussion, demonstration of 

correct MDI and MDI with spacer use by the healthcare staff person, and return 

demonstration of correct MDI or MDI with spacer by the patient as methods to achieve 

instruction of the patient. 

The asthma task force had designated seven steps for correct use of an MDI and 

five steps for correct use of an MDI with spacer (Asthma Task Force Group, 1996). The 

steps were given to patients in the hospital by hospital staff engaged in teaching and 

caring for the patients. The asthma task force steps were used for evaluation of MDI and 

MDI with spacer use in this study because these were the steps taught to in-patients. 
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Human Subjects 

Human Subjects Committee approval was obtained prior to data collection. 

Subjects were asked to read and sign a consent form stating purpose, risk, and benefit of 

this study (see Appendix B). 

Purpose of the study was revealed to the study participants. Participants were 

informed that the researcher was gathering information about the occurrence of hospital 

patient interaction with hospital healthcare providers regarding MDI and MDI with 

spacer education and about patient use of MD Is and MD Is with spacers in the hospital 

setting. 

There was no risk for patients in this study. A potential benefit from participation 

in this study was offered. The benefit was the opportunity to obtain correction of faulty 

MDI or MDI with spacer techniques after patient demonstration of their MDI or MDI 

with spacer. The researcher provided patient MDI or MDI with spacer education to 

patients who demonstrated incorrect use. 

Data Collection 

Subjects were identified using in-patient pharmacy records. Subjects that were 

approached for enrollment in the study had been using an MDI or MDI with spacer 

during their hospital stay for at least 24 hours prior to data collection. As the asthma task 

force had reported an average length of stay of slightly over two days for asthma 

hospitalization, this time period allowed a reasonable time for patient education to have 

occurred. Study participants were asked to provide answers to interview questions posed 
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by the researcher. The researcher utilized a series of predetermined questions in order to 

obtain the following information: demographic data, types of MD Is used, whether a 

spacer device was used, MDI medications used in the past and at time of hospitalization, 

length of time an inhaler had been used, occurrence of having received MDI or MDI with 

spacer information during their hospitalization, types of respiratory healthcare providers 

the patient has had contact with prior to their hospitalization, and use of urgent care or 

emergency room for respiratory illnesses in the past 12 months (see Appendix C). 

Following the questionnaire-guided interview patients were asked to demonstrate 

use of their MDI or MDI with spacer as it had been prescribed for them. The patients 

used their MDI or MDI with spacer with a demonstration canister that contained no 

medication. Participant use of the MDI or MDI with spacer was evaluated by the 

researcher observing the participant. If the patient used some MDis with a spacer and 

some MD Is without a spacer the patient demonstrated both procedures beginning with 

using an MDI without a spacer first. The following are criteria for MDI use: 

1. Cap was removed and inhaler was held upright. 

2. Inhaler was shaken. 

3. Patient breathed out. 

4. Inhaler was placed in the mouth. 

5. As a slow inhalation was started patient pressed down on the inhaler to 

release the medicine. 

6. Slow inhalation continued for 3 to 5 seconds. 
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7. Breath was held at least 5 seconds. 

The order of steps one and two were interchangeable. Steps three to seven had to proceed 

in consecutive order. 

For correct MDI with spacer use the following criteria were used: 

1. Spacer was attached to the inhaler. 

2. Spacer and MDI were shaken. 

3. Patient pressed the top of the inhaler to release medication into the spacer. 

4. Patient placed the mouthpiece of the spacer into their mouth and inhaled 

slowly. 

5. Patient held their breath for a few seconds and then exhaled. 

Once again, steps one and two were interchangeable. Steps three through five had to be 

demonstrated consecutively. 

Patients received a yes or no score for each step of the MDI use criteria, or each 

step of the MDI with spacer use criteria during the patient's demonstration. Each yes 

score contributed one point to a numerical score for MDI or for MDI with spacer use. 

Seven yes scores for MDI use and five yes scores for MDI with spacer use indicated 

correct use of the MDI or MDI with spacer. A no score on any item of the MDI or MDI 

with spacer use criteria indicated incorrect use of the MDI or MDI with spacer. 
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Reliability and Validity 

The researcher was trained to use an MDI and an MDI with spacer by a 

pulmonary clinical nurse specialist prior to the start of data collection. All subjects were 

evaluated by the trained researcher. 

Content validity for the steps in MDI and MDI with spacer use is derived from the 

asthma task force guidelines. These guidelines also followed MDI and MDI with spacer 

use described by the National Institutes of Health asthma education program (1992). The 

questionnaire used to collect a variety of data that described characteristics of the sample 

was reviewed and approved by three experienced research nurses. 

Data Analysis 

Individual items from the interview questionnaire were described using measures 

of central tendency. The frequency that patients reported receiving MDI and MDI with 

spacer education from hospital healthcare staff during their hospitalization, the frequency 

that patients reported each type of hospital staff member who engaged in MDI and MDI 

with spacer education, and the rates of incorrect MDI and MDI with spacer use as 

observed by the researcher were tabulated. Incorrect performances of each of the steps for 

correct MDI and MDI with spacer correct use were tabulated to determine aspects of MDI 

and MDI with spacer device use most often incorrectly performed by hospitalized 

patients. Additional data were tabulated for frequency to describe subjects ' experiences 

prior to hospitalization with MDI and MDI with spacer education, healthcare providers, 

urgent care and emergency room use during the previous twelve months, and with inhaled 
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medications both prior to and during hospitalization. Chi-square analysis was done for 

categorical variables. 

After examining the raw data it was noted that there was a natural split in the 

number of years patients had used an inhaler. Chi-square analysis of time and MDI use 

was split at ten years because there were several subjects who had used inhalers for ten 

years but no subjects who had used them for eight or nine years. The time and MDI or 

MDI with spacer analysis was repeated using five years for comparison. 

The categorical variables correct or incorrect use were determined by whether the 

patient performed all seven steps for correct MDI use, or all five steps for correct MDI 

with spacer use according to the stated criteria. Correct MDI users were those patients 

who were able to demonstrate all seven of the steps for correct MDI use; a five second 

breathhold was acceptable for correct MDI use. Correct MDI with spacer users were 

those patients who were able to demonstrate all five steps for correct spacer use. 

Statistical significance for the Chi-square analysis was determined with an alpha level of 

0.05. 

Summary 

A descriptive design was used to study patient education and use of MD Is and 

MDis with spacers in the hospital setting. Patient education was evaluated by patient 

recall of teaching. Use was evaluated by observation of patient use of MDI or MDI with 

spacer. 
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This chapter presents the characteristics of the sample and answers the research 

questions. Munro and Page ' s (1993) MYSTAT version 2.1 statistical program was used 

to analyze the data collected for this study of education and patient use of MD Is and 

MDis with spacers in the hospital setting. 

Characteristics of the Sample 

The study sample was comprised of 36 in-patients (24 women, 12 men). All 36 

subjects completed the questionnaire data. Eighteen subjects used an MDI without a 

spacer and did the demonstration test without a spacer. Twelve subjects used MDis both 

with and without a spacer and were so tested. Six subjects used an MDI only with a 

spacer and were so tested. (See Table 1.) 

Median age of the sample was 63 years (range 27 to 87 years). Median duration of 

inhaler use was seven years (range 0.005 to 47.0 years). Median length of hospitalization, 

at the time of participation in the study, was three days (range 1 to 23 days). A summary 

of this information is provided. (See Table 2.) 

Thirty-two subjects used an MDI or MDI with spacer prior to current 

hospitalization (88.9%). Four subjects had not had experience with MDis prior to the 

present hospitalization (11.1 %). The very first time an MDI (without spacer) was 

prescribed 24 subjects (80%) reported they were taught and six subjects (20o/o) reported 
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Table 1 

MDI Administration Method 

Method n o/o 

MDI without spacer 18 50.0 

MDI with and without spacer 12 33.3 

MDI only with a spacer 6 16.7 

Table 2 

Subject Characteristics: Age, Inhaler Experience, Time Hospitalized 

Characteristics median range 

Age (years) 63 27-87 

Inhaler experience (years) 7 0.005-47.0 

Time hospitalized (days) 3 1-23 
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they were not taught. Of the subjects who were taught, the methods used the very first 

time included: provided literature, one subject (3.4%); provided with demonstration, 16 

subjects (53.3%); other than being provided literature or demonstration, 13 subjects 

(43.3%). Most subjects reporting "other" stated that proper use was described to them by 

a healthcare provider. 

All 36 subjects were asked if they had ever been told to use an MDI with a spacer. 

Twenty-five subjects (69%) responded yes. Of those 25 responding yes, 10 subjects 

(40%) said they don't always use the spacer despite being told to do so. The very first 

time the MDI with spacer was prescribed, 19 subjects (76%) reported they were taught 

and 6 subjects (24o/o) reported they were not taught. Of the subjects taught, the methods 

used to teach them the very first time included: provided literature, 1 subject (5.3o/o); 

provided with demonstration, 11 subjects (57.9%); other than being provided literature or 

demonstration, 7 subjects (36.8%). Again most subjects reporting "other" stated that 

proper use was described to them by a healthcare provider. A summary of MDI and MDI 

with spacer use and education experiences prior to current hospitalization is provided. 

(See Table 3.) 

Pulmonary diseases for which inhalers were used revealed asthma was the most 

prevalent respiratory problem in the sample. Nineteen subjects had asthma (52.8%). The 

second most prevalent pulmonary disease was COPD. Seven subjects had COPD 

(19.4o/o). Other pulmonary diseases comprised 16.7% of the sample and these diagnoses 
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Table 3 

MDI, MDI with Spacer Use and Inhaler Education Prior to Hospitalization 

n o/o 

Used inhaler prior to hospitalization 

yes 32 88.9 

no 4 11.1 

Taught MDI use when first prescribed 

yes 24 80.0 

no 6 20.0 

Taught MDI with spacer use when first prescribed 

yes 19 76.0 

no 6 24.0 



included: cystic fibrosis (n=3), bronchiectasis (n=2), and pneumonia (n=1). Four study 

subjects (11.1 %) reported not knowing their pulmonary diagnosis. (See Table 4.) 
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Hospital admission diagnosis was not reported for five subjects (13.9%). Hospital 

admission diagnoses were reported for 31 subjects (86.1 %). Of those subjects two were 

admitted to the hospital for asthma exacerbation (5.6o/o), three for COPD exacerbation 

(8.3%), three for cystic fibrosis exacerbation (8.3%), three for shortness of breath (8.3o/o), 

two for bronchiectasis (5.6%), and one for respiratory failure with pneumonia (2.8o/o). 

The total number of the sample known admitted for a pulmonary problem was 14 

(38.9o/o). The total number of the sample known admitted for a non-pulmonary problem 

was 17 (47.2%). These diagnoses included one subject with chest pain or angina (2.8%), 

three with myocardial infarction or rule out myocardial infarction (8.3%), seven (19.4%) 

with a medical problem, (for example fever or urinary tract infection), and 6 (16.6%) with 

a surgical problem (for example colon resection or repair of a hip fracture). Table 5 

provides a summary of these data. 

Metered dose inhaler medications used prior to hospitalization were tabulated for 

all but four ( 11.1%) of the sample; these four subjects did not use MD Is prior to 

hospitalization. Inhaler medications (with or without a spacer) used by the sample 

included: triamcinolone, ipratropium, albuterol, cromolyn sodium, beclomethasone, 

salmeterol, flunisolide, metaproterenol, fluticasone. The three MDI medications used 

most by the sample prior to hospitalization were: 1. albuterol ( 41% ), 2. ipratropium 

(19.7%), 3. triamcinolone (11.5%). 
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Table 4 

Pulmonary Diagnosis 

Disease n % 

asthma 19 52.8 

COPD 7 19.4 

cystic fibrosis 3 8.3 

bronchiectasis 2 5.5 

pneumonia 1 2.8 

unknown 4 11.1 
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Table 5 

Hospital Admission Diagnosis 

Diagnosis n % 

Pulmonary diagnoses 14 38.9 

asthma exacerbation 2 5.6 

COPD exacerbation 3 8.3 

cystic fibrosis exacerbation 3 8.3 

shortness of breath 3 8.3 

bronchiectasis 2 5.6 

respiratory failure 1 2.8 

Non-pulmonary diagnoses 17 47.2 

chest pain/ angina 2.8 

myocardial infarction/ 3 8.3 
rule out myocardial infarction. 

medical problem 7 19.4 

surgical problem 6 16.6 

Unknown 5 13.9 
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Some patients had been switched to small volume nebulizer (SVN) albuterol, and 

SVN ipratropium for inhalation therapy during hospitalization. None of the subjects were 

using SVN albuterol or SVN ipratropium prior to hospital admission. The three MDI 

medications used most during current hospitalization were: 1. albuterol and ipratropium 

(24.5%), 2. triamcinolone (8.8%), 3. beclomethasone (7.0%). 

Tabulation of the sample's outpatient respiratory healthcare provider revealed 

twenty-five subjects (69.4%) received respiratory healthcare from non-pulmonary disease 

specialist physicians. Eleven subjects (30.6%) received respiratory healthcare from 

pulmonary disease specialist physicians. 

The sample' s use of urgent care for a respiratory problem during the previous 

twelve months revealed five subjects (13 .9%) reported they sought urgent care and 31 

subjects (86.1%) reported they did not. Of the subjects reporting use of urgent care four 

subjects (11.1 %) went to urgent care once; one (2.8%) went to urgent care six times. 

Emergency department use during the previous 12 months was not reported by 22 

subjects ( 61.1%). Fourteen subjects (3 8. 9%) reported they had sought emergency 

department care. Of the subjects, 8 (22.2%) sought emergency care once; 5 (13.9%) 

sought emergency care twice; one (2.8%) sought emergency care six times during the 

previous 12 months. Table 6 contains a summary of inhaled medications, healthcare 

providers, urgent care and emergency room use reported by the sample. 
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Table 6 

Medications, Providers, Urgent Care and Emergency Room Use 

Characteristics n % 

Outpatient medications 

albuterol 25 41.0 

ipratropium 12 19.7 

triamcinolone 7 11.5 

other 17 27.8 

In-patient medications 

albuterol 14 24.5 

ipratropium 14 24.5 

nebulized albuterol 13 23.0 

triamcinolone 5 8.8 

other 11 19.2 

Providers 

pulmonary disease specialist physicians 11 30.6 

non-pulmonary disease specialist physicians 25 69.4 

Urgent care used last 12 months 

yes 5 13.9 

no 31 86.1 

Emergency room used last 12 months 

yes 14 38.9 

no 22 61.1 
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Answers to Research Questions 

Research question one asked, "What percentage of hospitalized patients reported 

being taught MDI and MDI with spacer techniques during their hospitalization?" To 

answer this question tabulation of the variables related to MDI and MDI with spacer 

teaching was done. Seven subjects (19.4o/o) reported talking with hospital personnel about 

correct MDI or MDI with spacer use. Of the seven subjects, three reported talking about 

correct use of an MDI without a spacer; four different subjects reported talking about 

correct use of an MDI with a spacer. 

Research question two asked, "If patients reported being taught MDI and MDI 

with spacer techniques during their hospitalization, what types of staff (e.g. among 

physicians, respiratory therapists, and registered nurses) reportedly taught them?" To 

answer this question tabulation of the variables related to MDI and MDI with spacer 

teachers was done. A nurse as educator was reported by all three patients taught MDI use. 

A respiratory therapist as educator was reported by three subjects taught MDI with spacer 

use, and a nurse as educator was reported by one of the subjects taught MDI with spacer 

use. No physicians or other healthcare staff were reported by subjects to be engaging in 

MDI or MDI with spacer patient education in this hospital setting. 

The third research question, "Are patients who were taught MDI and MDI with 

spacer techniques during their hospital stay using correct technique at a higher rate than 

patients who were not taught during their hospital stay?" was not subjected to statistical 

analysis as too few in-patients reported receiving MDI (n=3) or MDI with spacer (n=4) 



education. Of the seven who reported receiving instruction, only two used correct 

technique. Descriptive data about these seven subjects is provided at the end of this 

chapter in the section identified as subgroup analysis. 
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The fourth research question was, "What are the rates of correct use, according to 

the asthma task force standards, of MDI and MDI with spacer devices in this hospital?" 

To answer this question the frequency of correct MDI and MDI with spacer use as 

observed by the researcher was tabulated. Eleven subjects (36.7%) were observed to use 

an MDI correctly and nine subjects (50%) were observed using an MDI with spacer 

correctly. 

The fifth and final research question was, "What aspects of MDI and MDI with 

spacer techniques are most often incorrectly performed in this hospital setting?" To 

answer this question the frequency of each failed step for MDI use or for MDI with 

spacer use was tabulated. Aspects of MDI and MDI with spacer use most often 

incorrectly performed are presented in Figures 4 and 5. 

Figure 4 shows that more than 58% of the subjects tested for correct MDI use 

inhaled too quickly. Timing inhaler actuation with inhalation was incorrectly performed 

by 44.8o/o. Exhalation prior to using the MDI was incorrectly performed 37.9%. A 

breathhold for at least five seconds was not performed by 20. 7%, and shaking the MDI 

was not performed by 13.8%. The step of placing the MDI into the mouth, and the step of 

removing the cap and holding the inhaler upright were incorrectly performed by 3 .4o/o of 

the sample. 
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Figure 4. Breakdown of the Number of Subjects Making Each Error. 
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Numbers of the x axis correspond to the steps for correct use of an MDI (without 
spacer) described earlier in Chapter Three. Again, these steps included: 

1. Cap was removed and inhaler was held upright. 
2. Inhaler was shaken. 
3. Patient breathed out. 
4. Inhaler was placed in the mouth. 
5. As a slow inhalation was started patient pressed down on the inhaler to 

release the medicine. 
6. Slow inhalation continued for 3 to 5 seconds. 
7. Breath was held at least 5 seconds. 
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Figure 5. Breakdown of the Number of Subjects Making Each Error. 

Numbers of the x axis correspond to the steps for correct use of an MDI (with 
spacer) described earlier in Chapter Three. Again, these steps included: 

1. Spacer was attached to the inhaler. 
2. Spacer and MDI were shaken. 
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3. Patient pressed the top of the inhaler to release medication into the spacer. 
4. Patient placed the mouthpiece of the spacer into their mouth and inhaled 

slowly. 
5. Patient held their breath for a few seconds and then exhaled. 
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Figure 5 shows that slowly inhaling from an MDI with spacer was performed 

incorrectly by 38.9%. Breathholding for a few seconds after inhaling from the MDI with 

spacer was incorrectly performed by 27.8%, shaking the MDI with the spacer was not 

performed by 5.6%. 

Subgroup Analysis 

Secondary questions looked at two general areas. First, were demographic 

characteristics related to correct versus incorrect use of inhalers? Second, were there any 

distinguishing characteristics of those subjects who received education in the hospital? 

Demographic characteristics of the sample examined for relation to correct versus 

incorrect use were duration of inhaler use and healthcare provider. The categorical 

variables labeled time (less than ten years, ten years or more; less than five years, five 

years or more), provider (non-pulmonary disease specialist physician; pulmonary disease 

specialist physician), and correct or incorrect MDI and MDI with spacer use were studied. 

Chi-square analysis of time and MDI use determined whether patients who had 

used an inhaler for ten years or more used an inhaler correctly at a higher rate than 

patients with less than ten years inhaler experience. Eighteen subjects reported using 

MDis less than ten years; six of these subjects (33.3%) used MDis correctly and twelve 

(66.7o/o) used MDis incorrectly. Thirteen subjects reported using MDis for ten years or 

more; six of these subjects (46.2%) used MDis correctly and seven (53.8%) used MDis 

incorrectly. Fisher exact test results for two-tail analysis revealed no significant 

differences regarding time and MDI use (p=.710). 
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Chi-square analysis of time and MDI with spacer use revealed that ten subjects 

reported using MDis with spacers less than ten years. Five of these subjects (50%) used 

MDis with spacers correctly and five (50%) used MDis with spacers incorrectly. Eight 

subjects reported using MDis with spacers ten years or more; four (50%) used MDis with 

spacers correctly and four (50%) used MDis with spacers incorrectly. Fisher exact test for 

two-tail analysis revealed no significant differences regarding time and MDI with spacer 

use (p=l.OO). 

Examinations of time and correct versus incorrect inhaler use were repeated to 

analyze use for less than five years and five years or more, for MDI with and without a 

spacer. Fisher exact test results for two-tail analysis revealed no significant differences 

regarding time and inhaler use existed regarding groups of patients who used an MDI or 

an MDI with spacer for less than five years or for five years or more (p=l.OO for MDI; 

p= 1.00 for MDI with spacer). 

Chi-square analysis of non-pulmonary disease specialist provider and pulmonary 

disease specialist provider and MDI or MDI with spacer use (correct or incorrect) 

determined whether patients who reported receiving care for their respiratory disease 

from a pulmonary disease specialist used MD Is and MD Is with spacers correctly at a 

higher rate than patients who reported receiving care for their lung disease from a non

pulmonary disease specialist provider. The non-pulmonary disease specialist provider 

category included primary care physicians and non-pulmonary specialist physicians. 

Twenty-two subjects reported receiving respiratory healthcare from non-pulmonary 
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specialist providers; five (22. 7%) of these subjects used their MDI correctly and 

seventeen (77.3%) used their MDI incorrectly. Eight subjects reported receiving 

respiratory healthcare from a pulmonary disease specialist. Six (75%) of these subjects 

used their MDI correctly and two (25%) used their inhaler incorrectly. A significant 

difference existed between the two groups. Fisher exact test for two-tail analysis revealed 

that subjects who reported receiving respiratory healthcare from a pulmonary disease 

specialist used MD Is correctly at a higher rate than subjects who reported receiving 

respiratory healthcare from a non-pulmonary specialist provider (p=.028). 

Twelve subjects using MDis with spacers reported receiving respiratory 

healthcare from a non-pulmonary specialist provider. Four (33.3%) of these subjects used 

MDis with spacers correctly and eight (66.7%) used MDis with spacers incorrectly. Six 

subjects using MDis with spacers reported receiving respiratory healthcare from a 

pulmonary disease specialist provider. Five (83.3%) used MDis with spacers correctly 

and one (16.7%) used an MDI with spacer incorrectly. Fisher exact test for two-tail 

analysis did not show a significant difference, at the chosen alpha level of .05, between 

the two groups regarding provider and correct MDI with spacer use (p=.131 ). 

Distinguishing characteristics of subjects reportedly being educated in the hospital 

were examined for relation to educator, teaching method and correct or incorrect use. 

Subjects that reported being taught MDI use (n=3) were all educated by nursing 

personnel ( 1 00%) and had not used inhalers prior to hospitalization. The nursing 

personnel that taught these subjects used three different methods. One demonstrated, one 



asked a patient to demonstrate, and one neither demonstrated nor asked the patient to 

demonstrate correct MDI use. The only subject able to perform MDI use correctly was 

taught without demonstration or return demonstration. 
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Subjects that reported being taught MDI with spacer use (n=4) were educated by 

respiratory therapy personnel (7 5%) and also by nursing personnel (25% ). Demonstration 

of correct MDI with spacer use was used only on one occasion by a respiratory therapy 

person. On two occasions respiratory therapy and nursing personnel neither demonstrated 

nor requested that the patient demonstrate correct MDI with spacer use. On a fourth 

occasion request that the patient demonstrate MDI with spacer use was made by a 

respiratory therapy person. Only one of the four subjects taught MDI with spacer use 

during hospitalization demonstrated correct MDI with spacer use. The subject that 

demonstrated correct MDI with spacer use was taught with neither demonstration nor 

return demonstration. 

Only two (28.5%) of the seven subjects that reported being taught during 

hospitalization demonstrated correct MDI or MDI with spacer use. One subject 

performed MDI use correctly, and one subject performed MDI with spacer use correctly. 

A single characteristic was shared by these two subjects: neither had used inhalers prior 

to hospitalization. 

Summary 

Analysis of the data revealed that very few in-patients reported receiving 

education about the correct use of an MDI or MDI with spacer during their 
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hospitalization. A few nursing and respiratory therapy personnel were reportedly engaged 

in MDI and MDI with spacer patient education. These personnel used teaching methods 

not consistent with asthma task force guidelines. Sample characteristics such as 

experience with inhalers and type of respiratory healthcare provider were examined. 

Experience did not correlate with correct inhaler use. Respiratory care by a pulmonary 

disease specialist was significantly related with correct use of MD Is but not MD Is with 

spacers. High rates of MDI and MDI with spacer misuse were found. Multiple steps were 

improperly performed for MDI use in a large percent of the sample. Slightly fewer 

subjects used MDis with spacers incorrectly than used MD Is incorrectly. Subgroup 

analysis of in-patients that said they were taught revealed that despite teaching very few 

could perform MDI or MDI with spacer use according to established standards. Subjects 

that said they were taught and that could perform inhaler use correctly had not used 

inhalers prior to hospitalization. 



CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 
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The purpose of this study was to describe education and patient use ofMDis and 

MD Is with spacers in the hospital setting. Guided by King's theory of goal attainment 

education was operationally defined to consist of discussion and demonstrations between 

hospital personnel and in-patients with a purpose of achieving a goal of correct MDI and 

MDI with spacer use. Conclusions and discussions of the study results are presented and 

compared with previous studies. Recommendations for future research and nursing 

implications are presented. 

Findings in Relation to the Goal Attainment Theory 

This study took place in a setting where hospital personnel had been taught to use 

MDis and MDis with spacers according to hospital based standards. The hospital 

personnel had been expected to teach in-patients MDI and MDI with spacer use according 

to these standards. In this setting it was found that only 7 out of 36 in-patients (19.4%) 

reported that they had talked with hospital personnel about correct use of an MDI or MDI 

with spacer. The seven in-patients that reported being taught correct use of an MDI or 

MDI with spacer reported a variety of teaching methods were used. Some of the in

patients were described correct use, some were given demonstration of correct use, and 

some were asked to demonstrate MDI or MDI with spacer use for their instructor. Of 

three in-patients that reported being taught correct MDI use, only one was observed to 



use an MDI according to the hospital based standards. Of the four in-patients who 

reported being taught MDI with spacer use, only one was observed to use an MDI with 

spacer according to the hospital based standards. 
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The scanty teaching rates and inconsistent teaching methods reported by subjects 

in this study precluded drawing conclusions about the usefulness or effectiveness of 

patient education methods that were recommended by the hospital asthma task force. 

Less than one-fifth of the sample reported they had been taught MDI or MDI with spacer 

use during their hospitalization. It is not surprising that high rates of incorrect use of 

MD Is and MD Is with spacers existed in light of the absence of communication or 

behavior to eliminate inhaler technique errors. According to the goal attainment theory 

healthcare education consists of a process of establishing a mutual goal and then 

engaging in behaviors to accomplish that goal. Several explanations for the absence of 

goal attainment behaviors found by this study are offered. 

Use of in-patient pharmacy records to locate subjects using MD Is and MD Is with 

spacers in the study setting resulted in a heterogeneous sample population. The subjects 

all used MD Is or MD Is with spacers, but pulmonary diagnoses were varied. Patients with 

asthma were the focus of the hospital task force, and efforts to improve in-patient use of 

inhalers was a goal that targeted asthma in-patients. This study did not limit examination 

of teaching efforts to asthma patients but included patients with COPD and cystic 

fibrosis, as well as patients with respiratory failure due to pneumonia, and patients who 

were not even sure of their pulmonary diagnosis. This heterogeneity may have created an 
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unfavorable bias about the asthma program's efforts. However, it was thought that MDI 

and MDI with spacer education efforts would have widespread application and be used 

for in-patients with other obstructive lung diseases. This study found that widespread 

application occurred. Two of the seven in-patients that reported being taught had asthma, 

three had COPD, one had shortness of breath, and one did not know their pulmonary 

diagnosis. Nevertheless, if inclusion criteria had been limited to in-patients with a 

pulmonary diagnosis of asthma the rate of teaching might have been higher. 

The study also contained a sample that had been admitted to the hospital with a 

variety of problems. Because 17 (47.2%) ofthe sample were known to have been 

admitted to the hospital for non-pulmonary problems, an unfavorable bias may have been 

created about efforts regarding patient teaching. Metered dose inhaler and metered dose 

inhaler with spacer education needs of patients admitted for non-pulmonary health 

problems may not have been recognized, or hospital personnel may have established 

different priorities for patient education efforts. 

Findings in Relation to the Literature Review 

The findings of this study were consistent with previous reports in the literature 

regarding patient education and patient use of MD Is and MDI with spacers. Three areas 

were addressed: patient education by professional care givers in the hospital setting, 

performance rates and aspects of inhaler misuse by hospitalized patients, and 

characteristics of subject's MDI or MDI with spacer use. 
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Patient Education by Professional Care Givers in the Hospital Setting 

This study found that in-patients are seldom taught MDI and MDI with spacer use 

during hospitalization. The 19.4% teaching rate, as reported by the patients, however, 

was slightly lower than expected. A similar study by Thompson et al. (1994) reported 

somewhat higher rates of in-patient MDI and MDI with spacer teaching (27%) following 

staffMDI education. 

One reason for the infrequency of teaching reported by patients in this study may 

be related to the finding that 88.9% of the subjects had used inhalers prior to 

hospitalization. However, Thompson et al. ( 1994) reported higher rates of patient 

teaching even though 71% of subjects in that study were experienced inhaler users. 

Another explanation for the infrequency of teaching in this study was that, 

because the staff education program was interdisciplinary, it is possible that healthcare 

professionals assumed someone from another professional group was teaching. Nursing, 

for example, may have believed respiratory therapy was teaching MDI and MDI with 

spacer use to in-patients and vise-versa. This communication problem may also explain 

why no house staff (residents, medical students, or physicians) were reported to have 

engaged in teaching by this study ' s subjects. 

The in-patient MDI and MDI with spacer teachers in this study consisted of 

nursing or respiratory therapy personnel who used inconsistent teaching methods that 

failed to achieve successful inhaler use among most of the in-patients reportedly taught. 

Two possible reasons for incorrect inhaler use following teaching were considered. 
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The inconsistent teaching methods used may explain the inconsistent achievement 

of correct inhaler use. Because some patients were asked to demonstrate inhaler use and 

some were not, that some had inhaler use demonstrated for them and others did not 

provides evidence that the education methods recommended by the asthma task force 

were not being utilized. Furthermore, one might suspect that establishment of a goal of 

inhaler use (according to asthma task force standards) was not being implemented with 

the patients. 

That most subjects who reported being taught failed to use inhalers correctly when 

observed by the researcher could also be explained by patient failure to retain correct 

technique. Shim and Williams (1980) found that half of in-patients found using MD Is 

incorrectly, and subsequently taught correct use, reverted to incorrect use when retested 

one day to one month after instruction. This finding would indicate that in-patients found 

using inhalers incorrectly need reinforcement of education and periodic assessment to 

assure correct MDI and MDI with spacer technique is being retained. 

Performance Rates and Aspects of Inhaler Misuse 

Rates of incorrect MDI and MDI with spacer use resembled rates reported in 

contemporary in-patient studies by King et al. (1991) and Hartert et al. ( 1996). Thompson 

et al. ( 1994) found higher rates of misuse. 

The current study was similar to Thompson et al. (1994), however, in two ways. 

First, in Thompson et al. and in this study it was found that the most common errors 

made by in-patients using MDis incorrectly are avoidable when spacers are used with the 



MDI. In this study incorrect MDI use was most often characterized by inhaling too fast, 

and not actuating inhalers with inspiration. Auditory signals in spacers cue patients to 

inhale more slowly and timing actuation with inhalation is eliminated altogether by 

spacer use. Second, in Thompson et al. and in this study it was found that correct MDI 

with spacer use rates were higher than correct MDI without spacer rates. In this study 

50% of in-patients used MDI with spacer correctly, and only 36.6% of in-patients used 

MDI without spacer correctly. 

Characteristics of Subject's MDI or MDI With Spacer Use 

It was found in this study that 40% of patients told to use spacers do not use 

spacers with their MD Is. "Cumbersome" was the word one patient used to sum up the 

reason for spacer disregard. Another recent study also reported patients were not using 

spacers. Hartert et al. (1996) found 51% of in-patients had refused to use spacers with 

their MD Is. This finding that patients are not using spacers is extraordinary because of 

the fact that spacers make correct use of MD Is easier for patients to achieve. 
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Two further characteristics describing MDI and MDI with spacer use were found 

by this study. First, respiratory care by a pulmonary specialist provider was a 

characteristic that was significantly associated with a higher rate of correct MDI use 

(p=.028). Previous research supports finding that care by pulmonary specialists is 

associated with correct MDI or MDI with spacer use. Among healthcare providers the 

highest rates of correct MDI use have been demonstrated by pulmonary fellows; 

pulmonary clinic patients have been shown to use MDis correctly at a significantly higher 
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rate (p<.001) than the general clinic patients (Interiano & Guntupalli, 1993). Second, in 

the present study, duration of inhaler use was not correlated with correct MDI or MDI 

with spacer use. Interiano & Guntupalli (1993) had previously found no significant 

differences regarding duration and correct use. The present finding, that in-patients who 

had used inhalers for five and ten years did not use inhalers any more correctly than 

patients with less experience, makes an important point. One cannot assume that use of 

inhalers prior to hospitalization eliminates the possibility of MDI or MDI with spacer 

educational needs. 

Limitations of the Study 

This descriptive study utilized a small convenience sample of patients in a 340-

bed teaching hospital in the southwestern United States. The results of this study may be 

generalized only to a similar population. 

This study found that most of the subjects that reported being taught during 

hospitalization failed to use an MDI or an MDI with spacer correctly. This study did not 

assess staff MDI or MDI with spacer competence. Thus, the high rate of incorrect MDI 

and MDI with spacer use after in-patient teaching cannot be attributed to a staff 

knowledge deficit regarding correct MDI and MDI with spacer use. 

Patient charts were not reviewed for documentation of efforts to teach MDI and 

MDI with spacer use by hospital healthcare providers. The certainty that patient reported 

teaching reflected actual teaching efforts made by healthcare professionals was limited by 

patient perceptions. 
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A final limitation of this study stems from in-patient pharmacy records used to 

identify subjects. Although most of the study subjects used inhalers and spacers for 

asthma, there were other disease processes (e.g. cystic fibrosis, emphysema, 

bronchiectasis, and pneumonia) for which patients used MDI medication. There were also 

a variety of non-pulmonary problems that caused hospitalization of the subjects. 

Therefore, results of this study would be limited to general adult in-patient MDI and MDI 

with spacer users as opposed to patients with asthma admitted for asthma exacerbation. 

Implications for Nursing Practice 

The discovery in this study that a large percent of hospitalized patients using 

MD Is and MD Is with spacers did not have a pulmonary admitting diagnosis presents an 

important consideration for nursing. Hospitalized patients with asthma or other 

obstructive lung diseases that are treated with MD Is and MDis with spacers require 

inhaler use assessment and teaching despite a non-respiratory admitting diagnosis. 

Respiratory comorbidity may be overlooked when the patient with asthma is 

admitted for chest pain. The patient admitted to the hospital for chest pain may benefit 

from correction of his or her inhaler technique to facilitate adequate medication of the 

patient's respiratory ailment. A history of chronic respiratory disease and inhaler or 

spacer use by any in-patient is worthy of exploration by the nurse. Many patients who had 

non-respiratory admitting diagnoses or who had respiratory ailments other than asthma 

failed to use MDis and spacers correctly according to established standards. 
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Finally, a simple acknowledgment by nursing professionals of the importance of 

patient education that meets care standards and enhances disease management is not 

adequate. If the educational method being used by a nurse fails the patient will fail to 

meet the education goal. Knowledge of King's ( 1981) theory of goal attainment is useful 

to the nurse intending to work with patients for the purpose of helping patients meet 

healthcare goals. 

Recommendations 

The following recommendations are made with regard to future research 

concerning education and use ofMDis and spacers among hospitalized patients: 

1. Conduct further studies examining MDI and MDI with spacer teaching behaviors 

of hospital healthcare staff using methods such as observation or chart review for 

the purpose of exploring the best method to achieve inhaler teaching in the in

patient setting. 

2. Conduct future research utilizing an experimental method with an adult in-patient 

control group and an adult in-patient education group. The education group would 

receive MDI and MDI with spacer education from hospital staff knowledgeable 

about King ' s theory of goal attainment as well as being skilled in correct inhaler 

use. The control group would be educated by hospital staff skilled in technique 

but not specially trained with King's theory of goal attainment. The dependent 

variable, rates of MDI and MDI with spacer use according to standardized use 
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could be examined with respect to the independent variable, educational training 

of healthcare providers. 

3. Conduct a phenomenological study of patients that have successfully been taught 

to use MD Is and MD Is with spacers for the purpose of obtaining information 

about effective teaching techniques. 

Summary 

Conclusions about this study of education and MDI and spacer use among 

hospitalized patients were presented. The findings were discussed with respect to a 

patient education theory that guided the study and with respect to previous research on 

patient education and use of inhalers in the in-patient setting. Implications for nursing 

were based upon a unexpected characteristic of the sample in this study. It was noted that 

a large percent of in-patients with obstructive lung disease had been admitted to the 

hospital for non-pulmonary problems and were unable to demonstrate correct MDI or 

MDI with spacer use when tested by the researcher. Future research recommendations 

were made for the purpose of gathering information about successful techniques, theory, 

and phenomena regarding achievement of correct MDI and MDI with spacer use. 



73 

APPENDIX A 

Permissions 



~ ~ University Medical Center 

1501 North Campbell Avenue 
Tucson, Arizona 85724 

Nursing Staff Development Department 

Memorandum 

Date: May 30, 1997 

To: Carla Shirley, RN, BSN 
Graduate Student 
College of Nursing 

From: 

Subject: 

CC: 

Lauri McCanless, MS, RNC, CNS {fvW 
Nursing Research Access 
Clinical Nurse Educator 
Women and Children's Services 

Request for Access to UMC for Nursing Research 

Terry Gryzyb-Wysocki, Director Adult Health 
Stephanie Higie, Director Emergency Services 
Fran Bartholomeaux, Frances Lee-Lin, Barbara Monroe 

Your request for access to nursing staff and/or patient care units at UMC to 
conduct your study, "Education and Metered Dose Inhaler and Spacer Use 
Among Hospitalized Patients",. has been approved. I have designated myself as 
your contact person for the study. Please use the information page that you 
created to make the staff aware of your study, what assistance you will need in 
finding subjects and how you will communicate the results of your study to the 
unit staff. 

Piease let me know if I can be of help to you during data collection. Please call 
694-24 7 4 when you have completed data collection and send me an abstract 
when you have finished writing your results. I may ask you to present the results 
of your study at a nursing rounds or workshop. 

Thank you for your interest in working with the patient care staff and units at 
University Medical Center. I look forward to seeing the results of your study. 

THE UNIVERSITY OF 

ARIZONA 
HEALTH SCIENCES CENTER 

~ 

74 



NHLBI INFORMATION CENTER 
P.O. BOX 30105 

BETHESDA, MD 20824-0105 
(301 )-251-1222 

Heart Health Information Line: 1-800-575-WELL 

Thank you for your order. If you have any questions about this order, call or write to the address above. Include the Request ID number on this invoice. 
You may not have received the number of publications you requested because of our limited supply. All NHLBI publications can be reproduced in 
whole or in part WITHOUT PERMISSION. Please cite the National Heart Lung and Blood Institute as the source. 

NOTE: MAIL ORDER: REQUESTOR WOULD LIKE TO REPRINT DRAWINGS FROM PUB 95-3308. PLEASE READ 
ABOVE STATEMENT FOR COPYRIGHT INFORMATION. 

Request ID 197941 

TOPIC 

197941 

Ship to: 
CARLA SHIRLEY 

5051 N. SABINO CANYON ROAD #2245 

TUCSON, AZ 85750 

197941 

CARLA SHIRLEY 

5051 N. SABINO CANYON ROAD #2245 
TUCSON, AZ 85750 

Page# 1 

75 



76 
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APPENDIX C 

Questionnaire 



Subject I.D. Number: __ 
Hospital unit: ----
Current date: ----
Admission date: 

---

1. Age: ---

2. Gender: 
A. male 
B. female 

Interview Questions 

2. Have you used a metered dose inhaler before this hospitalization? 
A. Yes 
B. No 

If "YES" to question 3: 

3a. How long have you been using a metered dose inhaler? ______ _ 

4. The VERY FIRST TIME you used an inhaler did someone TEACH you to use it? 
A. Yes 
B. No 

If "YES" to question 4: 

4a. How were you taught? 
A. A person gave me information to read 
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B. A person gave me information to read and demonstrated how to use a metered 
dose inhaler 

C. A person gave me demonstration but nothing to read 
E. I watched a videotape 
F. Other (specify): _________________ _ 

If "No" to question 4: 

4b. How did you learn to use your metered dose inhaler? 



5. Have you been told to use a spacer with your inhaler? 
A. Yes 
B. No 

If "YES" to question 5: 

5a. Do you use the spacer with your inhaler? 
A. Yes 
B. No 

5b. The VERY FIRST TIME you used a spacer did someone TEACH you to use it? 
A. Yes 
B. No 

If "YES" to question 5b: 

5c. How did were you taught? 
A. A person gave me information to read 
B. A person gave me information to read and demonstrated how to use a spacer 
C. A person gave me a demonstration but nothing to read 
D. I watched a videotape 
E. Other (specify): 

If "NO" to question 5b: 

5d. How did you learn to use your spacer? 

6. Do you know for sure that you are using your inhaler correctly? 
A. Yes 
B. No 

If YES to question 5: 

7. Do you know for sure that you are using your spacer correctly? 
A. Yes 
B.No 
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8. Since you came to the hospital this time, have you TALKED to someone in the 
hospital about how to use your inhaler correctly? 

A. Yes 
B. No 

If "YES" to 8: 

8a. Who was the person you talked to? 
A. a Doctor 
B. a Nurse 
C. a Respiratory Therapist 
D. Other (specify) ____ _ 
E. I don't know 

8b. Did the person you talked to DEMONSTRATE how to use your inhaler? 
A. Yes 
B. No 

8c. Do you think you have learned how to use an inhaler correctly during this 
hospitalization AS A RESULT of talking with someone? 
A. Yes 
B. No 
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8d. Has someone asked YOU to demonstrate the way you use your inhaler since you 
came into the hospital? 
A. Yes 
B. No 

If "Yes" to question 8d: 

8e. Who was the person who asked YOU to demonstrate the way you use your 
inhaler? 
A. a Doctor 
B. a Nurse 
C. a Respiratory Therapist 
D. Other (specify) _______ _ 
E. I don't know 

If"YES" to 6: 
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9. Since you came to the hospital this time has someone TALKED to you about how to 
use your spacer correctly? 

A. Yes 
B. No 

If "YES" to 9: 

9a. Who was the person you talked to? 
A. a Doctor 
B. a Nurse 
C. a Respiratory Therapist 
D. Other (specify) ___ _ 
E. I don't know 

9b. Did the person DEMONSTRATE how to use your spacer? 
A. Yes 
B. No 

9c. Do you think you learned how to use your spacer correctly during this 
hospitalization AS A RESULT of talking to someone? 
A. Yes 
B. No 

9d. Has someone asked YOU to demonstrate the way you use your spacer since you 
came into the hospital? 
A. Yes 
B. No 

If "Yes" to 9d: 

9e. Who was the person who asked YOU to demonstrate the way you use your 
spacer? 
A. a Doctor 
B. a Nurse 
C. a Respiratory Therapist 
D. Other (specify) _____ _ 
E. I don't know 



10. What kind of lung disease do you have? 
A. Asthma 
B. Emphysema 
C. Bronchitis 
D. Other (specify) ____ _ 
E. Don't Know 

11. Will you be using an inhaler after you leave the hospital? 
A. Yes 
B. No 
C. I don ' t know 

12. Will you be using a spacer with your inhaler after you leave the hospital? 
A. Yes 
B. No 
C. I don ' t know 

lf"YES" to question 3: 

13. Names, doses, and frequencies of the inhaler medication( s) used before this 
hospitalization: 

If "NO" to question 3: 

14. Names, doses, and frequencies of inhaler medications used during this 
hospitalization: 

15. Who do you see MOST OFTEN for care of your lung problems? 
A. a primary care doctor 
B. a lung specialist doctor 
D. a Physician's Assistant 
E. a Nurse Practitioner 
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16. Did you go to urgent care last year for your lung problem? 
A. Yes 
B. No 

If "YES" to question 16: 

16a. How many times did you go to urgent care last year for your lung problem? 

17. Did you go to the emergency room last year for your lung problem? 
A. Yes 
B. No 

If "YES" to question 1 7: 

17a. How many times did you go to the emergency room last year for your lung 
problem? 
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