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ABSTRACT 

This descriptive study examined metered dose inhaler (MDI) and spacer 

use among ambulatory patients with chronic obstructive airway disease (COAD) 

in a variety of outpatient clinics. A convenience sample of 45 clinic patients, 

equally divided between family practice, internal medicine, and pulmonary 

specialty clinics, were interviewed and observed for inhaler technique. Proper 

technique was determined by no errors during patient demonstration. This study 

found only 35.6% of subjects demonstrated proper MDI technique and 63.2% 

used the MDI with spacer correctly. Similar rates of proper MDI technique were 

found for family practice, internal medicine, and pulmonary specialty clinics 

(33%, 33%, and 40%, respectively). No significant differences in proper 

technique were found for any demographic characteristics (age, gender, years of 

inhaler use, number of inhalers, previous instruction or subsequent MDI 

technique review) in this study. 
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CHAPTER ONE 

INTRODUCTION 

Metered dose inhalers (MD ls) are the most frequently used method of 

delivering medication to the airway of patients with chronic obstructive airway 

diseases (COAD), such as chronic obstructive pulmonary disease (COPD) and 

asthma. Proper use of an MDI is important for prevention and provides a 

convenient, effective method for acute and chronic treatment in pulmonary 

disease, while improper use of an MDI, and thus undertreatment, increases 

adverse effects of the inhaled medication and the overall cost of COAD 

treatment. 

To use an MDI, the patient inhales the aerosolized medication as it is 

discharged from the MDI. The proper technique requires coordination of MDI 

actuation with slow inhalation and a breathholding period of at least three to five 

seconds. Optimal benefit of the aerosolized medications used in COPD and 

asthma is determined by the amount of medication entering the lungs, the 

regional distribution of the medication, and the responsiveness of the airways. 

The goal of MDI technique is to minimize deposition in the upper airways and 

maximize deposition in the lower airways. Inhalation must be slow and deep to 

insure adequate lower airway deposition and distribution; breathholding for at 

least 3 to 5 seconds after inhalation also improves retention of the aerosolized 
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particles. Proper technique of an MDI results in approximately 15% lung 

deposition of the actuated dose (Barry & O'Callaghan, 1996). 

Improper inhalation technique is common among patients who use an 

MDI. Reports of the problem of improper MDI inhalation technique date back to 

the mid 1960's when research in this area began. Saunders (1965) noted 54% 

of patients in a clinic setting were not using proper MDI inhalation technique. 

Epstein, Manning, Ashley, and Corey (1979) found the rates of incorrect MDI 

use to be as high as 89%. A more recent study by King, Earnshaw, and Delaney 

(1991) showed similar findings with 68% of hospitalized patients unable to use 

their MDls correctly. 

Multiple patient errors have been demonstrated with MDI technique. 

Coady, Stewart, and Davies (1976) found 32 % of outpatients were unable to 

synchronize the release of the metered dose inhaler correctly after proper MDI 

technique instruction. Orehek, Gayrard, Grimaud, and Charpin (1976) found 

other patient errors including failure to inspire deeply and failure to breathhold 

following inspiration. Paterson and Crompton (1976) found 14% of patients were 

unable to use inhalers correctly despite instruction on proper inhaler technique. 

King et al. (1991) confirmed these results demonstrating 31 % of hospitalized 

patients were unable to use an MDI correctly after adequate instruction. 

Spacer devices were developed to overcome some of the problems 

associated with MDI use. Spacer devices may be helpful for patients who have 
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difficulty synchronizing the actuation of the MDI and inhalation (McFadden, 

1995). Spacers are especially recommended with use of inhaled corticosteroids, 

decreasing oral thrush and dysphonia, and other associated medication side 

effects. However, spacers are often only used at home because they are 

inconvenient to carry (McFadden, 1995). 

Statement of the Problem 

Incorrect use of MDls and MDI with spacer devices is common among 

patients using them. Improper technique in using a metered dose inhaler 

provides suboptimal lung deposition, increases adverse effects, contributes to 

increased cost of treatment, and increases morbidity. 

Statement of the Purpose 

The major purpose of this study was to determine if patients with COAD 

who are seen in an ambulatory setting use correct administration technique 

when using an MDI or MDI with spacer. Additional questions addressed the 

influence of previous education, the practice setting, and other demographic 

characteristics of the participants. 

Research Questions 

The research questions were: 

1. In the ambulatory care setting, what percentage of patients tested used 

their MDI and/or MDI with spacer correctly? 

2. What aspects of MDI or MDI with spacer device technique were 
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performed incorrectly most frequently in the outpatient setting? 

3. In the ambulatory setting, what percentage of patients tested recalled 

receiving instruction on MDI and/or MDI with spacer technique? 

4. Which member(s) of the health care team (i.e., physicians, registered 

nurses, pharmacists, medical assistants) provided instruction to those patients 

who recalled instruction? 

5. Did patients who had technique reviewed during a clinic visit on at least 

one occasion demonstrate correct MDI or MDI with spacer technique at a higher 

frequency than those who had not received a review? 

6. Did the rates of proper MDI or MDI with spacer device technique among 

patients vary between general practice, internal medicine, and pulmonary 

specialty clinics? 

7. Were there any specific demographic characteristics (i.e., age, gender, 

length of time MDI used) associated with correct use of an MDI and/or MDI with 

spacer? 

Significance of the Problem 

Chronic obstructive airway disease is a significant health problem in the 

United States. Asthma affects 15 million people and chronic obstructive 

pulmonary disease affects 14 million in the United States alone (Adams & 

Marano, 1995; Higgins & Thom, 1990). The fourth leading cause of death in the 

United States is COPD (Feinlieb, et al., 1989). 
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Barnes, Jonsson, and Klim (1996) estimate the costs of asthma are 

largely due to poor control of the disease. The direct costs of asthma include 

physician costs, drug costs, and hospitalization costs. The indirect costs of 

asthma are associated with days lost from work and premature retirement. 

Barnes et al. (1996) found approximately 50% of the costs of asthma are related 

to the indirect costs. Asthma is responsible for more than 5000 deaths and 

470,000 hospitalizations each year (Centers for Disease Control and Prevention, 

1996). Improper use of MDls contributes to uncontrolled asthma. 

Improper MDI technique results in suboptimal lower airway deposition. 

Orehek et al. (1976) demonstrated a significant decrease in bronchodilation with 

inadequate MDI technique. Proper use of an· MDI requires coordination of 

inhalation with actuation, slow deep inspiration, and breathholding for ten 

seconds (Newman, 1985). Using proper MDI technique, 1 O to 15 percent of the 

medication dose is inhaled, however improper MDI technique results in only a 

fraction of that 10 to 15 percent reaching the lower airways (Orehek et al., 1976). 

Inadequate lower airway deposition contributes to increased costs and poor 

control of COAD. 

To overcome the problems of coordination and enhance the medication 

deposition in the lower airways an inhalation aid known as a spacer was 

developed (Tobin, 1985). Spacer devices commonly used are tubes or 

reservoirs and collapsible bags. Spacer devices are designed to slow the 
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aerosol spray before it reaches the mouth, reduce the deposition of the 

medication in the oropharynx, and increase the aerosol deposition in the lower 

airways. Spacers, especially those with reservoir units, may also overcome the 

problems associated with synchronization of the actuation with the onset of 

inhalation (Tobin, 1985). 

Conceptual Framework 

Nursing theory is useful for the development of nursing knowledge 

through research and to guide clinical practice. Nursing theory guides the 

researcher exploring "significant problems in the field of nursing" (Meleis, 1997, 

p. 20). This study is an evaluation of goal attainment guided by Imogene King's 

(1981) theory of goal attainment. 

King's (1981) theory of goal attainment focuses on nurse-patient 

interactions that lead to transactions and goal attainment. King's (1981) 

theory was applied to this study to determine if COAD patients performed 

proper technique when using an MDI and MDI with a spacer. Proper use 

of an MDI or MDI with spacer is obtained following instruction in proper 

technique and mutual goal setting between the health care provider and 

patient. 

Theory of Goal Attainment 

King's (1981) theory of goal attainment used in a nurse-client interaction 

involves mutual goal setting, exploration of, and agreement on the means to 
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achieve the goal. Goal setting is based on the nurse's assessment of the 

patient's and family's concerns, perceptions of the problem, and disturbances in 

the patient's health. The patient with COAD is frequently prescribed an MDI or 

MDI with spacer for delivery of medication. Mutual goals need to be set 

between the nurse and patient for correct use of the MDI to be attained. "Mutual 

goal setting is suggested as a standard to be used when clients can collaborate 

with nurses to set goals, explore means, and agree on the means to attain 

goals" (King, 1991, p. 22). 

The interactions between the nurse and the patient lead to transactions. 

King's (1981) definition of transaction is a purposeful nurse-client interaction. 

The final component in the interaction is goal attainment. King states, "when 

transactions are made, goals are attained" (King, 1981, p. 156). This study 

evaluates goal attainment of proper technique with an MDI and MDI with a 

spacer device in ambulatory patients with COAD. 

Definitions 

The definitions of interaction and transaction from King's (1981) theory of 

goal attainment, and operational definitions for this study will be presented. 

King defines interaction as a "process of perception and communication 

between person and environment and between person and person, represented 

by verbal and nonverbal behaviors that are goal directed" (King, 1981, p. 145). 

The operational definition of interaction for this study was the patient report of 
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receiving prior instruction and subsequent review of proper use of an MDI and 

MDI with a spacer device during a clinic visit. Participants in this study were 

asked to recall if they were given instruction on use of an MDI and/or MDI with a 

spacer. Participants were also asked if they received a subsequent review of 

inhaler technique. Participant recall of receiving inhaler instruction indicated an 

interaction had taken place. 

King defines transaction as "purposeful interactions that lead to goal 

attainment" (King, 1981, p. 1) and "observable behavior of human beings 

interacting with their environment" (King, 1981, p. 147). The operational 

definition of transaction for this study was patient demonstration of MDI and MDI 

with spacer technique at an outpatient visit. Following the interview, each 

participant was asked to demonstrate MDI technique or MDI with spacer 

technique, depending on which method(s) were used by the participant. 

Demonstration of the inhaler technique was an observable behavior that was 

used to determine if the goal of proper MDI or MDI with spacer technique had 

been attained. Goal attainment requires an evaluation to determine whether the 

goal has been met. 

Many factors can contribute to failure of goal attainment. Patients may 

not have received instruction from a health care provider on proper use of their 

inhaler with or without a spacer. Patients may not be physically capable of using 

a MDI or MDI with spacer correctly. Another reason for failure may be patients 
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did not receive a review and return demonstration of inhaler use at subsequent 

clinic visits as is recommended. While determining all of the potential reasons 

for goal attainment failure was beyond the scope of this study, some specific 

associations were observed. 

King's (1981) theory may also help to explain how the type of ambulatory 

care setting affects the rate of proper MDI and MDI with spacer technique. All of 

the university based clinical research sites for this study had access to the 

asthma guidelines set by the institution, but the goals for management of COAD 

and instruction on MDI and MDI with spacer use may vary between general 

practice and specialty practice. Mutual goal setting and instruction in MDI and 

MDI with spacer technique leads to goal attainment (i.e., proper technique). This 

study compared rates of correct MDI and MDI with spacer use among 

ambulatory patients in general and specialty clinics. 

Summary 

Chronic obstructive airway disease affects millions of patients in the 

United States. The most common drug delivery system utilized to control COAD 

is the MDI. However, there are many problems associated with MDI use that 

result in inadequate use. Improper MDI and MDI with spacer technique results in 

inadequate dose delivery to the lower airways, increased local side effects of the 

medication, inadequate control and increased costs for COAD treatment. King's 

( 1981) theory is useful for the evaluation of goal attainment in patients. This 
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study was based on King's (1981) theory to evaluate whether the goal of proper 

MDI and MDI with a spacer device has been attained through previous 

education. 
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CHAPTER TWO 

LITERATURE REVIEW 

The literature review included previous research studies reporting MDI 

and MDI with a spacer device technique among patients and health care 

providers. Four major research areas surveyed were demonstration of MDI 

technique; MDI plus spacer device technique, health care provider technique, 

and effect of source of pulmonary care. 

Demonstration of MDI Technique 

Epstein, Manning, Ashley, and Corey (1979) studied MDI technique in 130 

COPD and asthma patients who had used an inhaler in the previous year. The 

mean age of participants was 59 (range 18-83 years) and 57% of the subjects 

were male. Participants were asked if they had received formal instruction on 

MDI use and whether they received instruction specifically from a health care 

provider or from another source, such as a friend. Participants were observed 

for proper MDI technique using 11 criteria that were currently accepted. All 11 of 

the steps performed constituted proper MDI technique. The investigators found 

the rate of incorrect MDI use to be 89%. The mean number of steps performed 

correctly was 7.3 (standard deviation 2.6). The most common errors noted in 

this study were failure to: breathe in and activate the inhaler (62.3% ), inhale 

slowly and deeply (42.3%), breathhold for 10 seconds (43.8%), and breathe out 

through the nose (15.4%). The researchers also compared techniques of 
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patients with asthma versus COPD and patients who used an inhaler regularly 

versus those who did not. The patients with the highest mean scores were 

asthmatics who regularly used an inhaler and those with the lowest mean scores 

were COPD patients who did not use their MDI on a regular basis. The study 

reported a lack of relationship between other variables (age, gender, source of 

instruction) and MDI technique. 

Orehek, Gayrard, Grimaud, and Charpin (1976) studied 20 asthmatic 

patients who were treated with bronchodilator MDls and were previously judged 

to have good technique by their primary physicians. The study included 12 men 

and 8 women with a mean age of 45 (range 30-60 years). The purpose of the 

study was to determine whether asthmatics were using their inhalers correctly as 

defined by bronchodilation response. Bronchodilation was measured by specific 

airway resistance, which is the resistance corrected for lung volume, on two 

consecutive days. All of the patients had some degree of airway obstruction but 

were not tested during an acute asthma attack. The participants had not 

received any medication in the 24 hours prior to the first day of testing. The first 

day specific airway resistance was measured following patient self- MDI 

administration, using the usual technique and the second day after physician 

administration, using a nose clip and proper coordination of actuation and 

inhalation of a bronchodilating MDI. Five patients (25%) demonstrated similar 

bronchodilation effects with both physician administration and usual MDI 
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technique. Fifteen patients (75%) showed a significant improvement (p< 0.001) 

in specific airway resistance following the controlled physician MDI 

administration. The most common patient errors included failure to inspire 

deeply and failure to breathhold following inspiration. 

DeBlaquiere, Christensen, Carter, and Martin (1989) screened 100 

patients from outpatient clinics at a Seattle Veterans Affairs Medical Center for 

correct MDI use. The age range of the participants was 24 to 87 years, with 95 

percent of the patients being male. The participants were screened for correct 

use of an MDI using a modified MDI with a thermister in the mouthpiece that 

recorded inspiration, inhaler activation, and inspiratory pause on an x-y plotter. 

The participants demonstrated MDI technique three times and the x-y plot was 

evaluated by two members of the study team. Results of the screening showed 

62% of participants used incorrect technique. The most common errors included 

failure to breath hold at least 2 seconds after inhalation (77% ), incorrect activation 

of the inhaler (16% ), and activating the inhaler more than once during inspiration 

(21 %). The incorrect users were then placed in a controlled, randomized trial of 

two instruction methods for MDI use and retested post instruction. Following 

instruction, 79% were able to demonstrate correct MDI use in both instruction 

groups; thus no significant difference was noted for either instruction method. 

Patients were retested 6 to 10 weeks later for correct MDI technique. Ninety-five 
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percent of the patients who had initial correct MDI technique and 90% of the 

treatment group continued to demonstrate proper MDI technique. 

King, Earnshaw, and Delaney (1991) studied 57 hospitalized patients in a 

general hospital in England. Each of the patients had an MDI prescribed prior to 

or during the hospital stay. The purpose of the study was; (1) to determine the 

percentage of patients unable to use an MDI correctly; and (2) to determine 

whether demonstration of proper MDI technique reverses incorrect technique. 

Patient ages ranged from 22-79 years with the average age being 54. Patients 

were observed for inhalation technique by the investigator. This study found 39 

(68%) of these patients were unable to use their MDI inhaler correctly. Patients 

with poor technique were instructed on proper MDI technique, however 31 % of 

the patients were unable to use an MDI correctly after two demonstrations of 

correct MDI technique. The most frequent errors observed in this study included 

inability to synchronize actuation with inhalation (89%) and failure to breathhold 

after inhalation (41 %). 

Lindgren, Bake, and Larsson (1987) studied the MDI inhalation technique 

of 23 asthmatics in a specialized asthma unit. The average age of the patients 

was 55 (range 20-71 ). Fourteen women and nine men were included in the 

study. They compared forced expiratory volume in one second (FEV 1) values 

after self- inhalation of an MDI with FEV1 values after controlled inhalation, using 

a device designed to synchronize the patient's breathing pattern and actuation of 
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the MDI. Incorrect spontaneous inhalation technique was observed in 56.5% of 

participants. The most common errors demonstrated in this study were 

inadequate breath holding and inspiring too quickly. Patients with incorrect 

inhalation technique demonstrated a significantly smaller increase in FEV1 (p< 

0.01) when using a spontaneous inhalation technique compared to a controlled 

inhalation technique. 

Multiple studies found high rates of improper MDI technique among 

ambulatory and hospitalized patients. Epstein et al. (1979) found 89% of 

patients were unable to perform all 11 steps required for proper MDI technique 

and thus were deemed to have incorrect technique. DeBlaquiere et al. (1989) 

found 62% of patients to have incorrect technique and Larsen et al. (1994) found 

up to 89% made at least one error when evaluated for proper use of an MDI. 

Other studies have noted similar results; King et al. (1991) noted 68% 

demonstrated improper technique, Lindgren et al. (1987) 56%, and Shim and 

Williams (1980) 43%. 

Several common errors in proper MDI technique are reported in the 

literature. One of the most common errors noted is failure to coordinate 

actuation with inhalation (Shim & Williams, 1980; Larsen et al., 1994 ); King et al. 

(1991) noted 89% error and DeBlaquiere et al. (1989) showed 16% error rate. 

Failure to breathhold for two to ten seconds was another common error 

(Lindgren et al., 1987; Orehek et al., 1976); King et al. (1991) noted an error 
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rate of 41% and DeBlaquiere et al. (1989) noted a 16% error rate. Finally, failure 

to inhale slowly and deeply was noted in several studies (Epstein et al., 1979; 

Orehek et al., 1976; Lindgren et al., 1987). 

Source of Pulmonary Care and MDI Technique 

Larsen, Hahn, Ekholm, and Wick (1994) evaluated the MDI technique in 

501 patients from different medical specialty clinics in 12 cities throughout the 

United States. This study included 287 women and 214 men with an average 

age of 43 years (range 16-85 years). The participants, considered to have 

adequate MDI technique by their physicians, had routinely used an MDI in the 

past year and were selected from allergy, pulmonology, internal medicine, and 

family practice clinics. Each participant was tested individually for proper MDI 

technique by two trained observers on two occasions. The data were reported 

using a minimum method, a conservative report requiring both observers to 

record a task error in at least one of the two observations, and a maximum 

method that required either observer record a task error at either of the 

observations. Results using the minimum method showed 77 .5% of the 

participants made at least one error in MDI technique. Maximum method 

analysis demonstrated 89.2% of the participants made at least one error in 

inhaler technique. The most common errors found in this study included failure 

to breathe out to functional residual capacity before MDI actuation and failure to 

actuate the MDI at the onset of inspiration. They also noted there were no 
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differences in the number of errors in relation to type of medical specialty clinic 

where the patient received care (p= 0.18 minimum method and p= 0.14 

maximum method). 

Shim and Williams (1980) evaluated 30 hospitalized patients with asthma 

for MDI technique in the first 24 to 48 hours after admission. Nine of the patients 

received health care in an asthma clinic and the other 21 patients received care 

in a private physician's office or other clinics. Most of the patients had received 

instruction on proper MDI technique by their physician, three patients received 

inhaler instructions from a package insert and one patient from a nurse friend. 

The purpose of the study was to find out the proportion of patients who used 

incorrect technique when using bronchodilator MDls. A pneumotachygraph was 

used to record the actuation of the MDI and the patient's inhalation. Two 

actuations and inhalations were recorded for each participant. This study 

reported fourteen patients (43%) did not inhale correctly when using the MDI. 

Two patients (22%) out of the nine patients from the asthma clinic did not use 

proper inhalation technique compared to 12 patients (57%) seen in general 

practice settings. The patients who demonstrated improper MDI technique were 

instructed on proper technique with an inhalation teaching aid. Varying degrees 

of ability to learn proper inhalation technique were reported, however all patients 

were able to demonstrate proper MDI technique following instruction. Ten 

patients were retested within one month of instruction. Five of the retested 
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patients continued to use proper inhalation technique, and the other five reverted 

to previous incorrect inhalation techniques. The most common errors in MDI 

technique reported in this study were inhalation prior to MDI actuation, difficulty 

coordinating inhalation and actuation, and an inadequate breathholding period. 

Studies comparing MDI and MDI with spacer technique among patients in 

general and specialty clinics had conflicting results. Larsen et al. (1994) found 

no difference in the number of errors in relation to the type of clinic. Shim and 

Williams (1980) found 22% of patients from an asthma clinic demonstrated 

improper MDI technique compared to 57% from a general practice setting. 

Performance Rates of Healthcare Providers 

Guidry, Brown, Stogner, and George (1992) studied medical personnel 

metered dose inhaler technique and knowledge of proper use in a southern 

university outpatient clinic. The study included 35 physicians (23 internal 

medicine residents and 12 Department of Medicine faculty members), 14 nurses 

(9 registered nurses and 5 licensed practical nurses), and 12 certified respiratory 

care technicians involved in MDI patient instruction. Participants were given a 

questionnaire testing their understanding of MDI use. The most common 

incorrect answer on the questionnaire was related to the position of the MDI 

mouthpiece, although 46% indicated breathhold time was 5 seconds or less, and 

30% indicated 50% of the inhaled aerosol reached the lung parenchyma. 

Participants were then asked how often they instructed patients on MDI use. 
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Thirty percent of the participants stated they frequently taught MDI use, 49% 

occasionally, and 21 % stated they never instructed patients on MDI use. 

Participants were observed for performance of seven designated steps in MDI 

technique using one of two regimens, package insert instructions and a 

recommended technique. Guidry et al. (1992) found respiratory therapists to 

have significantly better MDI technique (92%) compared to physicians (65%), 

nurses (57%), and nonpulmonary faculty (57%). 

Hanania, Wittman, Kesten, and Chapman (1994) assessed medical 

personnel knowledge and ability to use inhaler devices including an MDI and an 

MDI with a spacing chamber (Aerochamber™). The study included 30 

respiratory therapists {RT), 30 registered nurses (RN), and 30 medical staff 

house physicians (MD) from an asthma center in a university-based hospital in 

Toronto, Canada. Participants in the study were asked to demonstrate each of 

the inhalers and to answer 11 clinically relevant questions on the use and 

maintenance of the tested devices. Hanania et al. (1994) found RT's mean 

knowledge score to be significantly higher (67%) than RN's (39%), and MD's 

(48% ). Proper demonstration of the inhaler devices was significantly higher for 

RT's compared to RN's and MD's; proper MDI use was 97% for RT, versus 82% 

for RN, and 69% for MD groups; for the MDI plus Aerochamber™ proper use 

was 92% for RT, followed by 78% for RN, and 57% for MD groups. 
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MDI with Spacer Device Technique 

Connolly (1995) compared MDI and MDI with a spacer of large volume 

technique in newly diagnosed COAD elderly patients. The 40 participants in this 

study (19 men and 21 women) were aged 70-92 (mean 78). None of the 

subjects had previously used an MDI or a spacer device. Patients with acute or 

chronic confusional states were excluded from this study. The purpose of the 

study was to compare inhaler technique and preference of an MDI versus an 

MDI with a spacer device in inhaler-naive elderly patients. Participants were 

instructed on MDI and MDI with spacer technique for ten minutes with repeated 

demonstrations and guidance for incorrect technique. Inhaler technique with 

MDls and MDI with spacers were assessed by an observer and rated as perfect, 

minor errors not preventing adequate use of the device, or inadequate. 

Participants were reassessed 28 days later without further instruction between 

the observations. This study found 28 (70%) of the patients preferred the MDI 

with spacer over the MDI and had adequate technique with the MDI with spacer. 

Ten patients (25%) preferred the MDI but three had inadequate technique. Two 

patients (5%) did not express a preference. Thirty patients were given the MDI 

plus spacer to use at home and ten patients were given the MDI alone. Twenty

nine (97%) of the participants using the MDI plus spacer demonstrated correct 

inhaler technique on reassessment and eight patients (80%) using the MDI still 

had adequate technique. Five (16%) of the 30 patients who preferred the MDI 
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plus spacer initially admitted to using only the MDI when away from home. 

Common problems associated with MDI and spacer use in this study included 

difficulty inserting the MDI into the spacer device and activating the MDI into the 

spacer without inhaling. 

Several studies evaluated MDI and MDI with spacer technique after 

instruction and reevaluated technique after a period of time. DeBlaquiere et al. 

(1989) noted 79 % of the participants demonstrated proper technique after 

instruction, and 90% continued to use proper technique 6 to 10 weeks later 

without further instruction. King et al. (1991) showed 31 % of subjects were 

unable to perform MDI technique properly after an instructor provided two 

demonstrations of proper MDI technique. Shim and Williams (1980) found 100% 

of subjects were able to demonstrate proper MDI technique following formal 

instruction, however only 50% demonstrated proper MDI technique when 

retested at a later date. 

Summary 

A review of previous, pertinent research studies on the proper use of 

MDls and MDls with spacer devices among patients and health care providers 

were included. Studies comparing MDI and MDI with spacer technique among 

ambulatory patients in general and subspecialty care were also included in the 

review. Finally, health care provider knowledge of inhaler therapy and 

demonstration of proper MDI and MDI with spacer technique were reviewed. 
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CHAPTER THREE 

METHODS 

This study used a descriptive design to examine the participant's 

knowledge of MDI and MDI with spacer and use of MDI and MDI with spacer 

technique in a variety of clinic settings. Subjects were selected from three clinic 

settings: family practice, internal medicine, and pulmonary specialty. 

Research Design 

A descriptive design was utilized for this study using observation and 

questionnaire data. Ambulatory patients responded to a questionnaire guided 

interview on MDI and MDI with spacer use, and the researcher observed two 

patient demonstrations of MDI and MDI plus a spacer technique. The medical 

director for each of the clinics was contacted to obtain approval for the study. 

Any patient with a documented inhaler prescription prior to the current clinic visit 

was considered for participation in this study. 

Human Subjects 

Approval for this study was obtained from the Human Subjects Committee 

(Appendix A) prior to collection of data. Participants were informed the purpose 

of this study was to evaluate MDI and MDI with spacer technique in the 

ambulatory setting. Participants were asked to read and sign a consent form 

that described the purpose, and potential risks and benefits of participation 

Appendix B). 
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There were no risks associated with participation in this study. 

Participation in the study offered a potential benefit. Participants were afforded 

technique review with MDI and MDI with spacer use during the clinic visit. 

Participants who demonstrated improper technique were given instruction on 

MDI and MDI with spacer technique by the researcher. 

Sample 

A convenience sample of 45 adult patients who were previously 

prescribed MDls or MDls with spacers in a southwest university ambulatory 

setting were enrolled in this study. Fifteen subjects were selected from each of 

three practice settings: family practice clinic, internal medicine clinic, and 

pulmonary specialty clinic. Subjects in each clinic were identified through chart 

review during a regularly scheduled clinic visit. All potential subjects were 

approached by the researcher for participation in the study. The researcher 

continued data collection in each clinic as long as was necessary to obtain the 

15 subjects. Participants in the study were at least 21 years of age, spoke 

English, had a COAD-related diagnosis, and used a MDI or MDI with spacer. 

Exclusion criteria for ambulatory study participants included previous 

participation in the study and physical or mental deficits. Physical deficits that 

excluded patients from the study included motor weakness or paralysis that 

prevented the participant from being capable of properly using a MDI or MDI 

plus spacer. Mental deficits that prevented the patient from effectively 
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communicating verbally or recalling MDI instruction excluded participation in the 

study. 

Data Collection 

Data were collected using two tools, a questionnaire and an observational 

checklist. A questionnaire guided interview was completed by the researcher to 

obtain the following information for each participant: demographic data, previous 

history of inhaler and spacer use, knowledge of prescribed inhaler(s), previous 

instruction, source of care, and previous specialty clinic visit. (See Appendix C). 

Participants were interviewed in a private exam room in the clinic. 

Participants were asked to demonstrate MDI or MDI with spacer technique 

following the interview. A placebo inhaler was used for the demonstration. The 

participant who used the MDI only did not demonstrate the MDI with spacer. The 

patient that used both an MDI and an MDI with spacer was asked to 

demonstrate the MDI first, followed by the MDI with spacer. The participant who 

used an MDI with spacer exclusively was also asked to demonstrate both 

techniques. The spacer utilized for the demonstration was the same type the 

participant normally used. Participants demonstrated MDI and MDI with spacer 

technique twice. The researcher observed each participant individually and 

scored each step of the inhaler technique with a yes or no. 

33 



Criteria for MDI use were as follows: 

1. Shakes the inhaler. 

2. Removes cap. 

3. Breathes out slowly. 

4. Holds inhaler, in an upright position, 1 to 2 inches from open mouth 

(open mouth technique) or placed in the mouth (closed mouth technique). 

5. Actuates inhaler to release the medication as begins a slow 

inhalation. 

6. Continues to inhale slowly for 3 seconds. 

7. Holds breath for 3-5 seconds. 

Criteria for MDI with a spacer device were as follows: 

1. Removes cap and attaches spacer device to inhaler. 

2. Shakes the inhaler. 

3. Actuates inhaler to release the medication into the spacer or 

holding chamber. 

4. Places mouthpiece of spacer in mouth and inhales slowly. 

5. Holds breath for 3 to 5 seconds before exhaling. 

Steps used in the criteria had to be completed in consecutive order with 

one exception, steps 1 and 2 for both MDI and MDI with spacer could be 

interchanged and counted as correct. Proper MDI technique was determined by 

correct performance of each of the seven criteria described on at least one 
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demonstration. Proper use of an MDI plus _spacer was determined by correct 

performance of each of the five established criteria on at least one 

demonstration. Incorrect technique was determined by one or more errors 

observed during demonstration. 

Reliability and Validity 

Guidelines that provide content validity for the steps in proper MDI and 

MDI with spacer technique are derived from the National Heart, Lung, and Blood 

lnstitute's (1997) asthma guidelines and the National Institutes of Health (1995) 

asthma education guide. The questionnaire used for interview data collection 

was evaluated by a panel of five expert research nurses using the content 

validity index (Lynn, 1986). 

The researcher was trained in proper MDI and MDI with spacer technique 

by a pulmonary clinical nurse specialist prior to data collection. Proper MDI and 

MDI with spacer technique was demonstrated by the clinical nurse specialist. 

The researcher performed multiple return demonstrations of proper MDI and MDI 

with spacer technique. Each participant's MDI or MDI with spacer technique was 

observed by the trained researcher in this study. 

Data Analysis 

Multiple methods were applied in analyzing data for this study. 

Demographic and additional data collected in the interview were analyzed using 

a raw score tabulation, frequency distribution, and measures of central tendency. 
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Frequency distribution was used to tabulate data on the following: percentage of 

participants who had correct MDI or MDI with spacer technique, percentage of 

participants that recalled receiving prior instruction on MDI or MDI with spacer 

use, which members of the health care team provided instruction to the 

participants, and most frequently observed incorrect steps. Categorical data 

were subjected to chi-square analysis. Categorical data included rate of correct 

MDI and MDI with spacer technique versus previous instruction, site of care and 

selected demographic variables. 

Summary 

A descriptive design was used for this study. Ambulatory patients in 

general practice, internal medicine, and pulmonary specialty clinics were 

observed by the researcher to determine if MDI and MDI with spacer technique 

was correct. The data obtained during the observation of participants and 

questionnaire guided interview were analyzed using summary statistics and Chi

square analysis. 
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CHAPTER FOUR 

RESULTS 

This chapter describes the characteristics of the sample and provides 

answers to the research questions. The Statistical Package for the Social 

Sciences (SPSS) 8.0 for Windows (Norusis, 1997) was used to analyze the data 

collected in this study which included summary statistics and chi-square 

analysis. 

Characteristics of the Sample 

A total of 45 subjects (35 women, 10 men) participated in this study. 

There were 15 from each of three clinic settings: family practice, internal 

medicine, and pulmonary specialty clinics. Each participant completed the 

interview questionnaire. Twenty-one subjects used an MDI without a spacer and 

demonstrated MDI technique only. Nineteen subjects used an MDI with a spacer 

and demonstrated both the MDI and MDI with spacer technique. Five subjects 

reported having a spacer prescribed but had never used it, and thus were tested 

using the MDI alone. 

The median age of the total sample was 52 years (range 26 to 87 years). 

To better characterize the differences between the three practice settings, the 

subjects were divided into two age groups (26 to 64 and 65 to 87 years). The 

percentages of participants in the younger age group in each clinic were as 
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follows: family practice clinic (93.3% ), internal medicine (57 .1 % ), and pulmonary 

specialty (46.7%). 

Thirty-six subjects (80%) reported one diagnosed obstructive lung 

disease. Eight subjects (17.8%) reported two diagnoses, and one subject (2.2%) 

reported three diagnoses. The most common diagnosis, reported by 80% of the 

participants, was asthma. Eleven subjects (24.4%) reported emphysema, five 

subjects (11.1 %) reported chronic bronchitis, and two subjects (4.4%) had 

bronchiectasis. 

The mean number of years of reported MDI use was 12.2 (range 1 to 40). 

The mean number of inhalers used was 2.1 (range 1 to 4 ). The total number of 

times the participant used an inhaler per day had a mean of 2.8 (range O to 6). 

Several participants reported only seasonal use of inhalers, and thus reported 

less than daily use. (See Table 1 ). 

Participants reported all currently prescribed medications delivered via 

inhalers. The most commonly reported inhaled medication was albuterol, 37 

subjects (82.2%). Other MDls reported included: salmeterol, 14 subjects 

(31.1 %), ipratropium, 11 subjects (24.4%), flunisolide, 11 subjects (24.4%), 

triamcinolone, 7 subjects (15.6%), fluticasone, 6 subjects (13.3%), 

beclomethasone, 4 subjects (8.9%), bitolterol, 1 subject (2.2%), combivent, 1 
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subject (2.2%), pirbuterol, 1 subject (2.2%), metaproteronol, 1 subject (2.2%), 

and cromolyn, 1 subject (2.2% ). 

Twenty-four subjects (53.3%) reported having a spacer prescribed for use 

with their MDl(s). The most common spacer prescribed was the Aerochamber™ 

Table 1. Characteristics of the Sample (N=45) 

Characteristic 

Male/Female 10/35 

Age (years)# 52 (26-87) 

Years of MDI Use (years)# 12.2 (1-40) 

Diagnosis* 

Asthma 36 

Emphysema 11 

Chronic Bronchitis 5 

Bronchiectasis 2 

# Mean and range 
* Subjects reported multiple diagnoses 



(78.3%), followed by the lnspirEase™ (8.7%), and "other" (13%). Five (20.8%) 

of the 24 subjects who reported having a spacer prescribed never used the 

spacer. Of the participants who reported spacer use, 4 (21 %) used the spacer 

with a bronchodilator only, 5 (26%) with the anti-inflammatory only, and 10 (52 

%) with both the bronchodilator and anti-inflammatory. 

Thirty participants (66. 7%) stated they had seen a lung specialist in the 

past for their lung disease. Of those 30 participants, 19 had seen a specialist in 

the past year. Forty percent (n=12) reported seeing a specialist for every visit, 

20% (n=6) in the past 6 months, 3.3% (n=1) > 6 months to 1 year, 3.3% (n=1) > 

1 to 2 years, 16. 7 % (n=5) in the past three to five years, 6. 7% (n=2) >6 to 10 

years, and 10% (n=3) > 1 O years. (See Table 2). 

Participants were asked to rate their health for the previous two weeks. 

The rating system used was based on the Short-Form-36 Health Survey (SF-36) 

which was designed as a generic indicator of health status (McDowell and 

Newell, 1996). The ratings ranged from excellent to poor as follows: 3 excellent 

(6. 7% ), 3 very good (6. 7% ), 14 good (31.1 % ), 13 fair (28.9% ), and 12 poor 

(26. 7% ). The mean score was 3.6 or fair to good health in the past 2 weeks. 

Subject Knowledge 

Subjects were questioned about their perception of the purpose of their 

inhaled medications. Forty-five subjects (100%) reported bronchodilator use and 
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Table 2. Frequency of Pulmonary Specialty Care in the Past 

n % 

30 66.7 

Previous Specialty Care 

Every visit 12 40.0 

Time since last visit: 

< 6 months 6 20.0 

6 months to 24 months 2 6.6 

3 to 5 years 5 16.7 

> 5 years 5 16.7 

30 subjects (66. 7%) reported anti-inflammatory MDI use. Of the 45 subjects who 

had a bronchodilator prescribed, 40 subjects (88.9%) understood the goal of a 

bronchodilator. Of the 30 subjects who used an anti-inflammatory, 13 subjects 

(43.3%) understood the goal of the medication. Statements demonstrating 

knowledge of the goal included, "prevents asthma" and "decreases 

inflammation"; statements such as "opens the airways" was rated as 

unacceptable. To better characterize the differences in subject knowledge of 

medication goals between the three clinic settings, results were tabulated 

according to clinic type. Fourteen subjects (93.3%) of family practice, 13 

subjects (86.7%) of internal medicine, and 13 subjects (86.7%) of pulmonary 
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specialty clinics understood the goal of a bronchodilator. Of the 11 subjects 

prescribed an anti-inflammatory in the family practice setting, 4 subjects (36.4%) 

understood the goal of the anti-inflammatory. Of the 9 subjects in the internal 

medicine clinic prescribed an anti-inflammatory, 4 (44.4%) had knowledge of the 

medication goal. Five (50%) of the ten subjects in the pulmonary specialty clinic 

prescribed an anti-inflammatory understood the goal of the medication. 

Patient instruction regarding when to use a spacer was indirectly 

measured by questioning the frequency of spacer use. Although 24 subjects 

were prescribed a spacer, only 19 reported ever using the spacer. Of the 19, 10 

subjects (52.6%) reported spacer use every time an inhaler was used and 7 

(36.8%) used the spacer daily. The remainder of those using a spacer (n=2), 

used the spacer less than once or twice a month. Subjects were asked if they 

used the spacer at home and away from home. The frequency of spacer use 

reported at home included: 15 (78.9%) always, 3 (15.8%) occasionally, and 1 

(5.2%) never used the spacer at home. (See Table 3). The frequency of spacer 

use reported when away from home included: 7 (36.8%) always, 1 (5.2%) 

occasionally, and 11 (57 .8%) never used the spacer when away from home. 

(See Table 4 ). 

Subject MDI and Spacer Use 

The first research question asked, "In the ambulatory care setting, what 

percentage of patients tested used their MDI and/or MDI with spacer correctly?" 
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To answer the first question, the frequency of correct MDI and MDI with spacer 

use was tabulated. Sixteen subjects (35.6%) were observed to use the MDI 

correctly and 12 subjects (63.2%) of the 19 who performed the MDI with a 

spacer technique were observed to use the MDI with a spacer device correctly. 

The second research question was, "What aspects of MDI or MDI with 

spacer device technique were performed incorrectly most frequently in the 

outpatient setting?" To answer the second question, the frequency of each 

missed step of MDI and MDI with a spacer technique was tabulated. Seven 

steps were observed for MDI technique. Steps 2 and 4 (removes cap and holds 

inhaler upright using open or closed mouth technique, respectively) were always 

performed correctly. The first MDI step, shaking the inhaler, was incorrect for 

one subject (2.2% ). Nine of the subjects (20%) performed step 3, breathing out 

slowly prior to inhalation, incorrectly. The most frequently missed MDI steps 

were numbers five and six. Fifteen (33.3%) were observed with incorrect 

technique on step 5 and 21 (46.7%) performed step 6 incorrectly. Step 5 

involved actuating the MDI once while beginning a slow inhalation. Subjects 

missed step 5 if they actuated the MDI more than once or were not inhaling 

slowly coordinated with the actuation. Step 6 involved continuing to inhale slowly 

for three seconds. Subjects missed step 6 if they inhaled too quickly or did not 

continue to inhale for the three seconds. Inhaling too quickly on step 6 and 

difficulty with coordination of actuation and inhalation on step 5 were the most 
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Table 3. Frequency of Spacer Use at Home (N=19) 

Frequency 

Always 

Occasionally 

Never 

n 

15 

3 

1 

Table 4. Frequency of Spacer Use Away from Home (N=19) 

Frequency 

Always 

Occasionally 

Never 

n 

7 

1 

11 

% 

78.9 

15.8 

5.2 

% 

36.8 

5.2 

57.8 

commonly observed errors. Five subjects (11.1 %) missed the seventh MDI step, 

breathholding for three to five seconds. (See Figure 1 ). 

The frequencies of missed steps for MDI with a spacer device were 

tabulated for 19 subjects. The 19 subjects that reported using the prescribed 

spacer were observed for MDI with spacer technique. Steps 1 and 2 (removes 

cap and attaches inhaler to spacer and shakes the inhaler, respectively) of the 
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MDI with spacer technique were always performed correctly. Spacer step 3, 

actuating inhaler once into spacer or holding chamber, was missed by 3 subjects 

(15.8%). The 3 subjects who missed the third step actuated the inhaler more 

than once into the spacer or holding chamber. Step 4, placing spacer 

mouthpiece in mouth and inhaling slowly, was missed by four subjects (21.1 %). 

The spacers were equipped with a whistle that was audible when inhalation was 

too fast. Subjects activating the audible whistle on step 4 were scored as 

incorrect. Step 4 was the most frequently missed step for MDI with spacer 

technique. Step 5, breathholding for three to five seconds, was missed by 2 

subjects (10.6%). (See Figure 2). 
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Figure 1. Percent of Subjects Incorrectly Performing MDI Steps 
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Key to Steps for MDI Technique: 

1. Shakes the inhaler. 

2. Removes cap. 

3. Breathes out slowly. 

4. Holds inhaler, in an upright position, 1 to 2 inches from open mouth 

(open mouth technique) or placed in the mouth (closed mouth technique). 

5. Actuates inhaler to release the medication as begins a slow 

inhalation. 

6. Continues to inhale slowly for 3 seconds. 

7. Holds breath for 3-5 seconds. 



Participants were also asked to rate the ease of metered-dose inhaler use 

on a scale from 1 to 10 (1 = very easy and 1 O= very difficult). The mean score on 

the inhaler scale was 1.5. Thirty-two participants (71.1 %) reported the inhaler 

use a 1 or very easy to use, 6 subjects (13.3%) rated ease of use a 2, 5 subjects 

(11.1%) rated a 3, and 2 subjects (4.4%) rated a 5 on a 1 to 10 scale. 

Participants who were prescribed a spacer device with their inhaler were asked 

to also rate the spacer for ease of use on a 1 to 10 scale. Twenty-three 

participants, including four participants that had discontinued spacer use, rated 

the spacer as follows: rating of 1 (52.2%), rating of 2 (17.4%), rating of 3 (4.3%), 

rating of 4 (17.4%), rating of 8 (4.3 %), and a rating of 10 (4.3%). 

Subject Instruction 

The third research question asked, "In the outpatient setting, what 

percentage of patients tested recalled receiving instruction on MDI and/or MDI 

with spacer technique?" Frequency distribution was used to answer the third 

research question. Thirty-eight subjects (84.4%) reported previous instruction 

on inhaler use. Seventeen subjects (73.9%) of those prescribed a spacer 

reported instruction on MDI with spacer use. 

The fourth research question was, "Which member(s) of the health care 

team (i.e., physicians, registered nurses, pharmacists, medical assistants) 

provided instruction to those patients who recalled instruction?" To answer this 
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Figure 2. Percent of Subjects Incorrectly Performing MDI with Spacer Steps 

25.0 

20.0 

Cl) 15.0 C> 
C'IS c 
Cl) 
CJ 
'- 10.0 Cl) 
Q. 

5.0 

0.0 

2 3 4 5 

Step# 

Key to Steps for MDI with a spacer device: 

1. Removes cap and attaches spacer device to inhaler. 

2. Shakes the inhaler. 

3. Actuates inhaler to release the medication into the spacer or 

holding chamber. 

4. Places mouthpiece of spacer in mouth and inhales slowly. 

5. Holds breath for 3 to 5 seconds before exhaling. 

question, the frequency of each member of the health care team who instructed 

on MDI and MDI with a spacer device technique was tabulated. Many subjects 

reported more than one source of education. For MDI instruction, the 



educational sources were as follows: 19 physician instructors, 19 registered 

nurse instructors, 8 respiratory therapists, and 1 registered pharmacist; 3 

subjects reported "other" instruction which included directions from a package 

insert. Medical assistants were not reported as instructors of MDI or MDI with 

spacer in this study. For MDI with a spacer device, the source of instruction 

reported by the 19 subjects using an MDI with spacer was as follows: 8 

physician instructors, 6 registered nurses, 4 respiratory therapists, and 1 

registered pharmacist; 4 subjects reported "other" instruction such as a package 

insert and 2 subjects reported no instruction. 

The fifth research question was, "Did patients who had technique 

reviewed during a clinic visit on at least one occasion demonstrate correct MDI 

or MDI with spacer technique at a higher frequency than those who had not 

received a review?" Thirteen subjects (28.9%) reported being asked to 

demonstrate MDI or MDI with spacer technique subsequent to initial instruction. 

There was no significant difference found between correct technique and those 

who had received reviews and those without a review using Fisher's exact one

tail test (p=.527). 

Of the 13 who reported a review, five subjects (38.5%) used proper MDI 

technique, five (38.5%) missed one step, two (15.4%) missed two steps, and one 

(7.6%) missed four steps. Of the 32 that did not receive a review, 11 (34.3%) 

used proper MDI technique, ten (31.3%) missed one step, seven (21.8%) missed 
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two steps, two (6.3%) missed three steps, and two (6.3%) missed four steps. Of 

the 19 subjects who demonstrated MDI with spacer technique, 7 subjects 

(36.8%) received a review and 12 (63.2%) reported no review. Of the seven 

subjects who received a review, four (57.1 %) used proper MDI with spacer 

technique and two (28.6%) missed one step, and one (14.3%) missed two steps. 

Of the 12 subjects without a review, eight (66.6%) performed MDI with spacer 

correctly and three (25%) missed one step, and one (8.3%) missed two steps. 

Differences Between Practice Settings 

Data were collected to describe patient use of MDI and spacers by 

practice setting. Five subjects (33.3%) in family practice, five subjects (33.3%) in 

internal medicine, and six subjects (40%) in a pulmonary specialty clinic 

performed proper MDI technique. (See Table 5). Correct MDI with a spacer 

technique was performed by three of seven subjects (42.8%) in the family 

practice clinic, three of four subjects (75%) in the internal medicine clinic, and six 

of eight subjects (75%) in the pulmonary clinic. (See Table 6). 
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Table 5. Frequency of Proper MDI Technique by Clinic Type 

correct use % 

Family Practice (N=15) 

Internal Medicine (N=15) 

Pulmonary Specialty (N=15) 

5 

5 

6 

Table 6. Frequency of Proper MDI with Spacer Technique by Clinic Type 

33.0 

33.0 

40.0 

correct use % 

Family Practice (N=7) 

Internal Medicine (N=4) 

Pulmonary Specialty (N=8) 

3 

3 

6 

42.8 

75.0 

75.0 
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Chi-square analysis was used to test the sixth research question, "Did the rates 

of proper MDI or MDI with spacer device technique among patients vary between 

general practice, internal medicine, and pulmonary specialty clinics?" No 

significant differences were found by comparing the three clinics and correct 

technique (p>0.05). 

Data were collected to look at differences in frequency of educational 

review by practice setting. Thirteen subjects (28.8%) reported being asked to 

demonstrate MDI or MDI with a spacer technique subsequent to initial 

instruction. Further breakdown of MDI and MDI with spacer review according to 

clinic type revealed: 2 family practice subjects, 6 internal medicine, and 5 

pulmonary clinic subjects reported a review at a subsequent clinic visit. Chi

square analysis could not be applied due to small sample size, but there was a 

trend for the family practice subjects to be less likely to receive a review. 

Demographics and Correct Use 

The seventh and final research question was, "Were there any specific 

demographic characteristics (i.e., age, gender, time MDI used) associated with 

correct use of a MDI and/or MDI with spacer?" Significance testing for several 

demographic characteristics and correct technique was undertaken using 

Fisher's exact one-tail testing. 
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To determine if age was associated with correct use, age was converted 

to a categorical variable, less than 65 and 65 and over. Division of participants 

into these two age categories is supported by the literature. Twenty-nine 

(65.9%) subjects were under 65 and 15 (34.1 % ) were 65 and over. Of the 29 

subjects under the age of 65, ten (34.5%) performed the MDI technique 

correctly. Of the 15 subjects who were 65 and over, six (40%) performed the 

MDI technique properly. Fourteen subjects (73.7%) who performed MDI with 

spacer technique were under the age of 65 and five subjects (26.3%) were 65 

and over. Of the 14 subjects under the age of 65, eight (57.1 %) performed the 

MDI with spacer technique properly. Of the five subjects in the 65 and over 

category, four (80%) performed the MDI with spacer technique properly. There 

were no significant differences between age and correct technique using Fisher's 

exact one-tail test (p=0.555) for MDI and (p=0.366) for MDI with spacer 

technique. 

No significant differences by Fisher's exact one-tail testing were found 

between correct technique and gender of subjects. Of the 35 female subjects, 

12 (34.3%) performed the MDI technique correctly. Of the ten male subjects, 

two (20%) performed MDI technique properly. Of the 17 female subjects who 

performed the MDI with spacer technique, ten (58.8%) had correct technique. 

Two (100%) of the two males performed MDI with spacer technique properly. 
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The relationship between number of years an inhaler had been used and 

correct technique was also evaluated. Subjects were divided into two groups, 

inhaler use ten years or less and inhaler use 11 years and over. Of the 22 

subjects who had used an inhaler for ten or fewer years, eight (36.4%) used 

proper MDI technique. Of the 23 subjects who had used an inhaler for 11 or 

more years, eight (34.8%) used proper MDI technique. There was no significant 

difference between the two groups. 

There were also no significant differences between the number of inhalers 

a subject used and correct technique. Fisher's exact test was used due to the 

small sample size. Of the 30 participants who used one to two different inhalers, 

12 (40%) performed proper MDI technique. Of the 15 subjects who use~ three 

to four inhalers, four (26.6%) performed MDI technique properly. Eight (61.5%) 

of the 13 participants who used one to two inhalers, and four (66.6%) of the six 

who used three to four inhalers performed MDI with spacer technique properly. 

No significant differences by Fisher's exact one-tail test were found 

between correct MDI or MDI with spacer technique and whether the subject had 

been taught to use the inhaler or spacer in the past. Thirteen (34.2%) of the 38 

subjects who had been taught to use an inhaler and three (42.8%) of seven 

subjects who reported no teaching performed MDI technique properly. Ten 

(62.5%) of the 16 subjects who reported spacer teaching and two (66.6%) of the 
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three subjects who reported no teaching, used correct MDI with spacer 

technique. 

Many of the subjects had seen a specialist in the past, even though they 

were presently followed in family practice or internal medicine. Therefore, 

correct use versus having ever seen a pulmonary specialist was evaluated. No 

significant differences were found between correct technique and those who had 

ever seen a lung specialist (N=30) and those who had not (N=15) using Chi

square testing. Thirteen (43.3%) of the subjects who had seen a specialist and 

three (20%) of the subjects who had not seen a specialist performed correct MDI 

technique. Sixteen subjects who had seen a specialist were prescribed a spacer 

and eleven used it correctly. Only three subjects who had never seen a 

specialist used a spacer and one demonstrated correct technique. 

Summary 

Analysis of the data collected in this study demonstrated higher rates of 

proper MDI with a spacer device when compared with rates of proper MDI 

technique. No significant differences were found for correct technique of MDI 

and MDI with spacer and type of clinic. Participants reported high rates of initial 

teaching for both MDI and MDI with spacer. The most frequent instructors 

included both physicians and nurses for MDI and MDI with spacer technique. No 

significant difference was found between correct MDI or MDI with spacer 

technique and reported review of MDI or MDI with spacer technique. The most 
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frequently missed MDI steps were actuating the MDI once and beginning a slow 

inhalation (step 5) and continuing a slow inhalation for at least 3 seconds (step 

6). The most frequently missed step for MDI with spacer was slow inhalation 

(step 4 ). No significant differences were found between any demographic 

characteristics and correct use of MDI or MDI with spacer. 
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CHAPTER FIVE 

DISCUSSION OF RESULTS 

The major purpose of this study was to determine the metered dose 

inhaler technique of patients with COAD who are seen in an ambulatory setting. 

Additional questions addressed the influence of previous education, the practice 

setting, and other demographic characteristics of the participants. King's ( 1981) 

theory of goal attainment was utilized as the conceptual model. Discussion and 

conclusions regarding the findings of this study and their theoretical relevance, 

comparison with previous research studies, and the implications for nursing are 

presented in this chapter. 

Findings Related to Theory 

The conceptual model used to guide this study was King's (1980) theory 

of goal attainment. Goal attainment in this study was defined as the 

demonstration of proper MDI or MDI with spacer technique. Only sixteen 

subjects (35.6%) were observed to use the MDI correctly and twelve subjects 

(63.2%) of the nineteen who performed the MDI with spacer technique used 

proper technique. Goal attainment required an interaction and a transaction 

between the care provider and the patient. Thirty-eight subjects (84.4%) 

reported they had received instruction on MDI use, indicating an interaction had 

taken place. However, a transaction may not have taken place. Seven subjects 

(15.6%) reported no instruction on MDI technique in the past, thus no interaction 
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or transaction had taken place. According to King's (1980) theory, goals are 

attained only after an interaction and transaction have taken place. Lack of initial 

instruction may partly explain the low percentage of participants with proper MDI 

technique in this study. Instruction on MDI technique, however, did not insure 

proper technique among COAD participants in this study. There are many other 

factors that potentially contributed to the high rates of goal attainment failure 

seen in this study including: lack of technique review, faulty instruction, and 

recent illness. Frequent MDI technique review is recommended and may be 

necessary for goal attainment. 

Findings Related to Literature 

Rates of proper MDI and MDI with spacer use and reported instruction 

were evaluated in this study. Forty-five participants demonstrated MDI technique 

and nineteen demonstrated MDI with spacer technique in this study. Although 

84.4% of the participants reported instruction on proper MDI technique, only 

35.6% were observed to use the MDI correctly. Among those using a spacer, 

instruction on MDI with a spacer was reported by 73.9%; 63.2% of the group 

were observed to perform MDI with spacer technique properly. 

The findings of the present study are consistent with the reports of similar 

studies. Epstein et al. (1979) and Larsen et al. (1994) found slightly higher rates 

of improper MDI technique, 89% compared with 64.4% found in the present 

study. The present findings were similar to those of DeBlaquiere et al. (1989), 
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King et al. (1991 ), Lindgren et al. (1987) who reported improper rates of 62%, 

68%, and 56%, respectively. Shim and Williams (1980) reported slightly better 

rates with only 43% of participants observed using incorrect technique. 

Participants in this study demonstrated higher rates of proper technique 

when using a spacer when compared with the MDI alone. Connolly (1995) found 

75% of elderly participants demonstrated proper MDI with spacer technique after 

instruction and 97% of those with proper technique continued to demonstrate 

adequate technique four weeks after initial instruction. 

Review of the literature revealed mixed results regarding rates of proper 

MDI technique after formal instruction when retested at a later date. 

DeBlaquiere et al. (1989) found 79% demonstrated proper MDI technique after 

instruction and 90% continued to use correct technique after 6 to 10 weeks. 

King et al. (1991) found 69% demonstrated proper technique after instruction 

and 31 % were unable to perform MDI technique properly after two 

demonstrations of proper technique by an instructor. Shim and Williams (1980) 

found a 100% rate of proper MDI technique after instruction, however, only 50% 

continued to demonstrate proper technique when retested at a later date. These 

studies retested within one to two months post instruction which may account for 

the higher rates of proper MDI technique. The present study did not quantify the 

amount of time since last instruction which may account for the lower rates of 

proper technique, 13 subjects (34.2%) among 38 who reported previous MDI 
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technique instruction. DeBlaquiere et al. (1989) recommended routine 

assessment of patient MDI or MDI with spacer technique regardless of length of 

inhaler use to ensure long-term proper technique. 

This study found no significant difference between groups that had 

received a review of MDI or MDI with spacer technique subsequent to initial 

instruction versus those without a review and correct technique. A small sample 

size may have precluded significant findings in this study although similar rates 

of proper technique were found in both groups; 38.5% with a review versus 

34.3% without a review demonstrated correct MDI technique. Demonstration of 

proper MDI with spacer technique was similar for both groups also, 57.1 % with a 

review and 66.6% without a review. The number of missed steps between the 

groups who reported a review versus no review in this study were also similar. 

The length of time since a review of MDI or MDI with spacer technique was not 

included in this study. Technique review may result in proper technique, but only 

for a short period of time, which may help to explain the lack of difference in 

rates of proper technique and number of missed steps between the group that 

received a review and the group that had not. It was also unknown whether the 

review the participants reported was correct or not; faulty technique may have 

been reinforced by the instructor as documented by previous research (Guidry et 

al., 1992; Hanania et al., 1994 ). 
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The most frequently missed step in MDI technique was continuing to 

inhale slowly for 3 to 5 seconds after MDI actuation (46.7%), followed by 

actuating the MDI once while beginning a slow inhalation (33.3% ), and breathing 

out slowly prior to inhalation (20% ). A significant portion of participants had 

difficulty coordinating the MDI actuation with a slow inhalation, many began 

inhalation after actuation or inhaled very quickly. These common errors were the 

same as those reported in the literature (DeBlaquiere et al., 1989; King et al., 

1991; Larsen et al., 1994; Lindgren et al., 1987; Orehek et al., 1976). One error 

commonly reported in the literature, which was rarely seen among study 

participants, was the failure to breathhold. Recently, this step had received an 

increased emphasis in the literature. It may be that instructors did correct this 

error, which accounts for the lower rate of error in this study. 

The most common errors for MDI with spacer technique in this study were 

failure to inhale slowly (21.1 %), actuating the inhaler more than once into the 

spacer or holding chamber (15.8%), and failure to breathhold for 3 to 5 seconds 

(10.6%). Even though there has been research documentation of common 

errors for many years, patients continue to demonstrate poor technique. 

Improper MDI technique may be the result of faulty instruction, inadequate 

review of technique, coordination difficulties, or severe pulmonary dysfunction 

resulting in inability to inhale slowly and deeply or breathhold for more than three 

seconds. 
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Spacers were introduced to decrease common errors in MDI technique, 

such as coordination of actuation and slow inhalation, noted in earlier studies. 

Participants in this study who used a spacer like the Aerochamber™ with an 

audible whistle when inhalation was too quick, were observed to inhale more 

slowly than those who did not use a spacer. Difficulty with coordination of 

actuation and slow inhalation was also decreased when a spacer was used in 

this study. However, spacer devices are not without problems. Participants in 

this study cited bulk and inconvenience as the main reasons they did not use 

their spacers when away from home. This study found 57.8% of participants 

never used their spacer when away from home but 78.9% always used their 

spacers at home. Connolly (1995) found 70% of inhaler-naive elderly patients 

preferred the MDI plus a spacer over the MDI alone, however 16.6% admitted 

they did not use the spacer while away from home. Connolly (1995) also noted 

common problems associated with spacer use included difficulty inserting the 

MDI into the spacer and activating the MDI into the spacer without inhaling. This 

study found all participants were able to insert the MDI into the spacer without 

difficulty. This study evaluated a population that was familiar with inhaler and 

spacer use which may account for the difference in common problems 

associated with spacer use. Although a higher percentage of participants were 

able to use a MDI with spacer correctly compared with MDI alone, the MDI was 

rated as easier to use when compared with the spacer device. 
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Significant differences in rates of correct MDI technique could not be 

identified among patients in the general practice, internal medicine, and 

pulmonary specialty clinics (33.3%, 33.3%, and 40%, respectively). Similar rates 

of correct MDI with spacer technique among the three clinics were also noted in 

this study. One problem inherent in this study was the small sample size which 

did not provide sufficient power to impact significance. Other studies examined 

the impact of clinic type on rates of proper MDI technique. Larsen et al. (1994) 

found no significant differences in the number of errors in MDI technique among 

family practice, internal medicine, allergy, and pulmonary specialty clinics. Shim 

and Williams (1980) found 22% of subjects from an asthma clinic versus 57% of 

subjects from a family practice clinic demonstrated improper MDI technique. 

Subjects who reported pulmonary specialty care anytime in the past 

demonstrated higher rates of correct MDI technique when compared with those 

who had never seen a specialist (43.3% versus 20%, respectively). Higher rates 

of correct MDI with spacer technique were also found in patients ever seen in 

specialty care versus no prior pulmonary specialty care (68. 7% versus 33.3%, 

respectively). These higher rates of correct MDI and MDI with spacer technique 

among patients receiving care in a pulmonary specialty clinic are consistent with 

Shim and Williams (1980) study. 

No significant differences were found between demographic 

characteristics and correct MDI or MDI with spacer technique. These findings 

63 



are consistent with the Epstein et al. (1979) study that reported a lack of 

relationship between demographic characteristics and correct MDI technique. 

In this study, similar rates of correct MDI technique were found among 

participants under the age of 65 and participants 65 and over. Although not 

statistically significant, there was a trend for the elderly to have higher rates of 

correct MDI with spacer compared with those under age sixty-five, 80% versus 

57 .1 %. A small sample size may have precluded statistically significant results 

for this and other variables including gender, years of inhaler use, number of 

inhalers used, prior inhaler instruction, prior review of inhaler technique, and 

report of receiving care from a pulmonary specialist in the past. 

The sample in this study had a higher percentage of women (77 .8% ). 

Although no statistically significant relationship was found between correct MDI 

technique and gender using Chi-square analysis, rates of proper MDI technique 

were higher for women than for men (34.3% versus 20%, respectively). 

However, 100 % of men (n=2) demonstrated proper MDI with spacer technique 

compared with 58.8% of women (n=10). Higher rates of correct inhaler 

technique among women are inconsistent with a research study that found men 

had higher rates of correct technique (Lindgren et al., 1987). 

This study demonstrated low rates of proper MDI technique despite formal 

instruction in the past. A high percentage of patients revert to improper MDI 

technique following instruction (Shim & Williams, 1980). Several factors had a 
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potential influence on rates of proper MDI or MDI with spacer technique. A high 

percentage of patients in this study rated their health as fair or poor in the two 

weeks preceding participation in this study. Although none of the participants in 

this study were experiencing an acute exacerbation of their lung disease, many 

reported "feeling weak" due to other illnesses. Other potential influences on the 

results of this study include a high percentage of women and elderly in the 

sample population. 

Higher rates of proper MDI with spacer technique were found in this study 

in comparison with MDI alone. While the spacer reduces problems associated 

with synchronization and quick inhalation, a high percentage of participants 

refuse to carry the spacer when away from home. The bulk and inconvenience 

associated with spacers prevents this auxiliary device from being a practical 

solution to the problems associated with MDI technique for the majority of 

patients. 

Implications 

High rates of improper MDI technique have been documented 

consistently over the past thirty years. Numerous studies have examined 

variables such as, education, technique review, demographic characteristics, 

spacer use, and type of clinic that potentially influenced rates of improper MDI 

technique. No studies to date confirm that routine assessment of patient MDI 
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and MDI with spacer technique will insure long-term proper technique, however 

frequent review is recommended (Lindgren et al., 1987). 

The major purpose of this study was to determine MDI technique in the 

outpatient setting. In addition, patients were questioned and found to lack 

knowledge of the purpose of their inhaled medications. Patient education on 

inhaler use and the purpose of the medications should be stressed at the time of 

review. 

It was also noted in this study that participants who reported higher 

numbers of prescribed inhalers demonstrated lower rates of correct MDI use. 

The educator must not assume that the patient who uses more than one inhaler 

has knowledge on proper MDI technique. It may be that the use of many 

inhalers leads to increased errors; with multiple puffs, patients may not take the 

time to use the inhaler correctly. 

One recommendation for a future study includes controlled MDI 

instruction with a larger sample to be followed longitudinally. Controlled 

instruction in a longitudinal study may help to determine how often a review 

would be necessary to insure proper MDI technique. 

Alternative methods of delivering medication to the airways that are 

currently available include breath-actuated inhalers and dry-powder inhalers. 

Devices that reduce technique errors, thereby increasing medication deposition 

in the lung, should be considered as an alternative to the conventional MDI. As 
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dry powder devices become mandated, studies will be necessary to identify 

potential problems of patient technique and instructional problems. 

Summary 

The major purpose of this study was to determine the metered dose 

inhaler technique of patients with COAD in the ambulatory setting. This study 

found only 35.6% participants in the outpatient setting used proper MDI 

technique. The rates of proper MDI with spacer technique were higher (63.2%) 

than for MDI alone. The most common errors observed in this study were failure 

to inhale slowly, coordinate actuation with inhalation, and breathe out slowly prior 

to MDI actuation. Rates of proper MDI and MDI with spacer technique were also 

compared in three clinic settings. This study found similar rates of proper MDI 

technique among the family practice, internal medicine, and pulmonary specialty 

clinics. The participants in the pulmonary specialty and internal medicine clinics, 

however, had higher rates of proper MDI with spacer technique when compared 

to family practice (75% versus 42.8%, respectively). High rates of bronchodilator 

knowledge were found among all three clinic settings, but pulmonary specialty 

subjects had higher rates of understanding the goal of an anti-inflammatory 

when compared with the family practice and internal medicine clinics (50% 

versus 36.4% and 44%, respectively). This study also examined if correct use of 

an MDI and MDI with spacer was associated with any specific demographic 

characteristics (age, gender, number of inhalers, years of inhaler use, prior 
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instruction or subsequent review, and previous pulmonary specialty care). This 

study found a lack of relationship between demographic characteristics and 

proper MDI technique. There was a trend for the elderly (over 65 years) to have 

higher rates of proper MDI technique in this study. Females demonstrated 

higher rates of proper MDI technique in this study, while males demonstrated 

higher rates of proper MDI with spacer technique. Subject's who reported 

pulmonary specialty care on at least one occasion in the past also had higher 

rates of correct MDI and MDI with spacer technique. Similar rates of proper MDI 

and MDI with spacer technique were found for those who received initial 

instruction and those who had not. Similar rates of proper MDI and MDI with 

spacer technique were also found among subjects who reported a review when 

compared with subjects without a review. 

High rates of improper MDI and MDI with spacer technique have been 

documented in the literature for more than 30 years. This study found an 

interaction between the health care provider and a high number of participants 

had taken place, however, transaction, and thus goal attainment, rates were low. 

Health maintenance for COAD patients includes regular assessment of MDI 

technique. Frequent review of proper MDI technique in the outpatient setting 

may increase rates of proper technique, and thus goal attainment. Future 

studies are needed to determine if MDI alternatives such as breath-actuated 
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inhalers and dry-powder inhalers would reduce the errors associated with MDI 

technique and improve medication delivery and deposition. 
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HUMAN SUBJECTS APPROVAL 



Human Subjrc1s Comminrr 

1 June 1998 

Lois Lattimore, B.S. 
c/o Gayle Traver, M.S. 
College of Nursing 
PO BOX 210203 

THE UNMRSrTY or 

ARIZONA. 
HEALTH S0ENCES CENTtll 

""i:F 

1622 E. Mabrl S1 
P.O. Box H5137 
Tucson . Anzona 857H -5137 
(520) 626-6721 

RE: METERED DOSE INHALER AND SPACER USE AMONG AMBULATORY PATIENTS 

Dear Ms. Lattimore: 

We have received documents concerning your above cited project. Regulations published by the U.S. Department of Health and Human Services (45 CFR Part 46.lOl(b) (2)) exempt this type of research from review by our Committee. 

Thank you for informing us of your work. If you have any questions concerning the above, please contact this office. 
Sincerely yours, 

William F Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD:js 
cc: Departmental/College Review Committee 
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APPENDIX B 
HUMAN SUBJECT'S CONSENT FORM 



Subject's Consent Form 
Metered Dose lnha~d Spac_er Use In ~bulatory Patients 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM INFORMED OF THE 

NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL PARTICIPATE IN IT. IF I CONSENT TO DO SO, 

SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. 

FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN THIS 

RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND lliE RISKS OF MY PARTICIPATION AND CAN 

DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED MANNER. 

. 
PURPOSE 
I am being invited to participate voluntarily in the study of Metered Dose Inhaler and Spacer Use in 
Ambulatory Patients. The purpose of this study is to determine if clinic patients are using their metered 
dose inhalers or spacers correctly. 

SELECTION CRITERIA 
I am being invited to participate in this study because I have a chronic obstructive airway disease (for 
example: asthma, emphysema, chronic bronchitis, or bronchiectasis), I am a patient in the clinic, and I 
have used a metered dose inhaler. Approximately forty-five subjects will be enrolled in this study. 

PROCEDURES 
1. Before or after my clinic visit today, I will be interviewed. I will be asked general 

information about my lung problems, the inhaler(s) I use, and how I learned to use my 
inhaler(s). 

2. After the interview, the researcher will observe me use an inhaler that doesn't contain 
any medicine, I will take two puffs from the inhaler. If I use a spacer with my inhaler, 
the researcher will also watch me use the spacer two times. While I am being 
observed, the researcher will determine if I am using my inhaler correctly. I will be told 
if I used the metered dose inhaler correctly or not. If I did not, I will be instructed. 

3. The amount of time that I will spend during this study is about 15 minutes. I will not be 
contacted after this and no further time on my part will be involved for this study. 

RISKS 
There are no risks to me. 

BENEFITS 
The benefits to me for my participation are a review of my inhaler technique with or without a 
spacer, and instruction on the correct way to use an inhaler. 

CONFIDENTIALITY 
All of the information from this study is confidential and my privacy will be protected at all 
times. All infonnation will have a code number rather than a name to protect my privacy. The 
information from this study will be held in a secure location. I understand the information from 
this study may be published or presented at professional meetings. 
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PARTICIPATION COSTS AND SUBJECT COMPENSATION 
It will not cost me anything to be in this study except time and I will not be paid to be in this 
study. 

I can obtain further information about the study from: 

Gayle Traver, RN 626-7514 

If I have questions concerning my rights as a research subject, I may call the Human Subjects 
Committee office at (520) 626-6721. 

AUTHORIZATION 
BEFORE GMNG MY CONSENT BY SIGNING THIS FORM, THE METHODS, INCONVENIENCES, RISKS AND 

BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND 

THAT I MAY ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW FROM THE STUDY AT ANY 

TIME WITHOUT CAUSING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. N8N INFORM.A. TION 

DEVELOPED DURING THE COURSE OF THIS STUDY, WHICH MAY AFFECT MY WILLINGNESS TO CONTINUE 

IN THIS RESEARCH STUDY, WILL BE GIVEN TO ME AS IT BECOMES AVAILABLE. I UNDERSTAND THAT THIS 

CONSENT FORM WILL BE FILED IN AN AREA DESIGNED BY THE HUMAN SUBJECT'S COMMITTEE WITH 

ACCESS RESTRICTED TO THE PRINCIPAL INVESTIGATOR, LOIS I..AmMORE OR AUTHORIZED 

REPRESENTATIVE FROM THE COLLEGE'OF NURSING. I UNDERSTAND THAT I DO NOT GIVE UP ANY OF MY 

LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

IF I REQUEST IT. 

Subject's Sign.me: Date: 

Date: 

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

Signat,.n d lnwstigalor 
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APPENDIXC 
QUESTION AND OBSERVATION CHECKLIST 



Interview Questions 

Subject ID Number:. _______ _ 
Type of Oink: (where data collected) 
Date: ____________ _ 

1. Age: __ _ 

2. Sex: 
Female __ _ 
Male __ _ 

3. Diagnosis: 
Emphysema ____ _ 
Asthma ___ _ 
Chronic Bronchitis __ _ 
Bronchiectasis ·----
Other ----

4. How long have you used an inhaler? _____ _ 
0-6 months ---
>6 months - 1 year __ _ 
>1-3 years ___ _ 
>3-7 years ___ _ 
>7-10 years. __ _ 
>10-15 years __ _ 
>15-20 years __ _ 
> 20 years. __ _ 

5. How many inhalers do you use? _____ _ 

6. How many times a day do you use an inhaler? 
< Once a month -----
<Once a week ·----
< Once a day ___ _ 
Once a day __ _ 
2-3 times per day __ _ 
4-6 times per day __ _ 
> 6 times per day __ _ 
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7. What type of inhaler(s) do you use? 
Bronchodilator: 
Bitolterol. ___ _ 
Albuterol (Proventil, Ventolin) __ _ 
Pirbuterol (Maxair Autohaler) __ _ 

Metaproteronol (Alupent, Meta.pre!) __ 
Ipratropium (Atrovent) __ 
Salmeterol (Serevent) __ _ 
Com bi vent ·---

How does this medication help your breathing? 
Patient understands goal of bronchodilator: (For patients prescribed the 
bronchodilator) 
Yes __ 
No __ 

Patient understands goal of anti-inflammatory: (For patients prescribed an anti
inflammatory) 
Yes __ _ 
No __ _ 

Anti-inflammatory: 
Beclomethasone ____ _ 
(Beclovent, V anceril) 
Flunisolide ------
(AeroBid) 
Fluticasone ·------
(Flovent) 
Triamcinolone ·-----
(Azmacort) 
Cromolyn. ______ _ 
(Intal) 
Nedocromil (Tilade) ____ _ 

8. Has a spacer been prescribed for you to use with your inhaler? 
y~ -
No __ _ 

If YES to number 8: 
Which inhaler do you use the spacer for? 

77 



Bronchodilator __ _ 
Anti-inflammatory ___ _ 

If YE.5 to number 8: How often? 
Every time inhaler is used __ _ 
Daily __ _ 
Several times per week. __ _ 
>1-2 times per week __ _ 
Several times per month. __ _ 
1-2 times per month __ _ 

If YES to number 8: 
9. What kind of spacer was prescribed: 
InspirEase __ _ 
Aerochamber __ _ 
Inhal-Aid __ _ 
Space Chamber __ _ 
Optihaler __ _ 

10. Do you use the spacer? 
Yes __ 
No __ _ 

If YES: 
Do you use the spacer at home? 
Always __ _ 
Occasionally __ _ 
Never ---
Do you use the spacer when away from home? 
Always __ 
Occasionally __ _ 
Never ---
11. Have you ever been taught to use your inhaler? 
Yes __ 
No __ 

If YFS to number 11: 
12. Who taught you to use the inhaler? (Check all that apply) 
Physician __ _ 
RN __ _ 
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RT __ _ 
Pharmacist. __ _ 
Medical Assistant ___ _ 

If YFS to number 8: 
13. Have you ever been taught to use your inhaler with the spacer? 
Yes __ 
No __ 

If Yes to number 13: 
14. Who taught you to use the inhaler with the spacer: (Clleck all that apply) 
Physician. ___ _ 
RN ____ _ 
RT ___ _ 

Pharmacist ._ __ _ 
Medical Assistant ·----

15. Have you been asked to demonstrate using your inhaler or inhaler with a 

spacer since you were first taught? Yes __ No __ _ 

16. Who do you see for your lung problem the most often? 
Family Practice Doctor __ _ 
Internal Medicine Doctor ---
Lung Specialist Doctor __ _ 
Nurse Practitioner ----
Physician's Assistant. __ _ 

17. Have you ever seen a specialist for your lung problem(s) ? 
Yes __ _ 
No __ 

If YFS: When? 
Every clinic visit. __ _ 
In the past 6 months __ _ 
>6 months to 1 year ago __ _ 
>1-2 years ago __ _ 
>3-5 years ago __ _ 
>6-10 years ago __ 
> 10 years ago __ 
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Observation Checklist 

Demonstration of MDI: 
STEPS YFS NO COMMENTS 
1. Shakes the inhaler. 
2. Removes cap. 
3. Participant breathes out slowly. 
4. Inhaler, in an upright position, is 
held 1 to 2 inches from open mouth 
(open mouth technique) or placed 
in the mouth (closed mouth 
technique). 
5. Inhaler is actuated once to 
release the medication as patient 
begins a slow inhalation. 
6. Participant continues to inhale 
slowly for 3 seconds. 
7. Breath is held for 3-5 seconds. 

C ·te . f MDI .th d . n na or WI a spacer eVIce: 
STEPS YF...5 NO COMMENTS 
1. Attaches spacer device to 
inhaler. 
2. Shakes the inhaler. 
3. Inhaler is actuated once to 
release the medication into the 
spacer or holding chamber. 
4. Places mouthpiece of spacer in 
mouth and inhales slowly. 
5. Holds breath for 3 to 5 seconds 
before exhaling. 
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