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Purpose: Inhaled medication adherence is an important issue for patients with chronic obstructive pulmonary disease (COPD)
because adhering to inhaled medications could substantially improve their health. However, patients with COPD may not be always
adhere to the prescribed inhaled medications. Therefore, understanding the underlying reasons for patients with COPD adhering to
inhaled medications is important. The present study used Theory of Planned Behavior (TPB) as a theoretical framework to develop the
Intention of Inhaled Medication Adherence Scale (IMAS) and assess its psychometric properties.

Patients and Methods: After reviewing papers using the TPB to design psychometric scales and the TPB scale development
guidelines, 28 items were generated for expert evaluation. Eight experts reported that the 28 items all had good content validity
(content validity index ranged from 0.88 to 1.00 at item-level; and from 0.981 to 0.987 at scale-level) comprising four factors.
Following initial development, 235 patients with COPD (mean age 73.12 years; 93.6% males) completed the IMAS via interview with
a respiratory therapist and a research assistant. The four-factor structure of the IMAS was evaluated using confirmatory factor analysis
(CFA).

Results: Nine IMAS items were removed because of low factor loadings or offending estimates. The 19-item IMAS was confirmed as
having a four-factor structure supported by the CFA results (comparative fit index=1.00; Tucker-Lewis index=1.00; root mean square
error of approximation=0.00; standardized root mean square residual=0.06).

Conclusion: The 19-item IMAS had satisfactory psychometric properties in construct validity. The 19-item IMAS is an instrument
that could help healthcare providers understand potential factors associated with adherence to inhaled medications among people with
COPD.
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Plain Language Summary

Using a psychological theoretical framework may provide helpful information for healthcare providers to develop programs to
improve inhaled medication adherence among patients with chronic obstructive pulmonary disease (COPD). One of the key
psychology theories in explaining human health behaviors (eg, medication adherence) is the theory of planned behavior (TPB). The
TPB includes four main concepts comprising attitude (how an individual appraises and likes a behavior), subjective norm (how the
environment of an individual values a behavior), perceived behavioral control (how confident an individual is in performing
a behavior), and intention (whether an individual is willing to perform a behavior). However, it is not known if the TPB can be an
effective framework to assess the behavior of inhaled medication adherence. Therefore, the present study designed a TPB-guided scale
(the Intention of Inhaled Medication Adherence Scale; IMAS) and tested its psychometric properties. Eight experts evaluated the
IMAS (28 items) and concluded that it had satisfactory content validity. Following scale development, 235 patients (220 males) with
COPD (mean age=73.12 years) completed the IMAS. Confirmatory factor analysis (CFA) indicated that nine IMAS items should be
deleted. The retained 19 IMAS items were again examined using CFA and had satisfactory properties. Other psychometric testing
(including internal consistency, concurrent validity, and divergent validity) all supported the psychometric adequacy of the 19-item
IMAS. Consequently, the IMAS can be used as an instrument help assess inhaled medication adherence among patients with COPD.

Introduction

Chronic obstructive pulmonary disease (COPD), a degenerative disease, can cause severe health consequences (eg,
mortality) and high levels of health burden for patients (eg, having difficulties engaging in daily activities because of
breathlessness, chronic coughing, and tiredness).' ™ Additionally, the novel coronavirus disease 2019 (COVID-19)
pandemic exacerbated health problems among patients with COPD, as evidenced by the increased mortality rates.’
However, patients with COPD could have good health outcomes if they adhere to inhaled medication use.*” More
specifically, COPD symptoms (ie, breathlessness, chronic coughing, and tiredness) can be controlled and eased when
patients with COPD regularly use inhaled medications according to the prescribed instructions, especially in early
treatment.®® In contrast, patients with COPD who have poor medication adherence have been found to have ten-fold
higher risk of hospitalization compared with those who have good medication adherence.” Consequently, understanding
psychological factors explaining inhaled medication adherence among patients with COPD appears to be an important
issue for healthcare providers.

In order to effectively assess the psychological factors explaining inhaled medication adherence, the use of
a theoretical framework is recommended.'®'" A good theoretical framework provides a fundamental basis for healthcare
providers and researchers to identify the associations between studied concepts and constructs in a coherent and logical
way.'? Subsequently, researchers and healthcare providers can quickly identify important psychological factors asso-
ciated with successful outcomes, and then design appropriate programs to improve health behaviors for the target
population (eg, inhaled medication adherence among patients with COPD in the present study). Among the best theories
in explaining human health behaviors is the Theory of Planned Behavior (TPB) which is one of the most used theories
with wide applications across different health behaviors, including medication adherence.'* '* However, to the best of
the present authors’ knowledge, no previous studies have used the TPB to better understand inhaled medication
adherence among patients with COPD. Therefore, the present study used the TPB as the theoretical framework to
develop a psychometric scale assessing psychological factors explaining inhaled medication adherence among this
population.

The TPB proposed by Icek Ajzen’® was an extension from the Theory of Reasoned Action.”'** There are four
primary elements (or factors) in the TPB, comprising attitude, subjective norm, perceived behavioral control, and
intention which cover most of the important psychological factors explaining human behaviors.”® Attitude indicates
how an individual appraises a behavior (eg, inhaled medication adherence in the present study) and whether the
individual likes the behavior.?® Based on attitude, researchers can identify how an individual values or enjoys the
behavior. Subjective norm indicates how an individual perceives the individuals they interact with (eg, friends, family
members, acquaintances) think about the behavior.?® According to subjective norm, researchers can identify if the
environment the individual lives in supports them to engage in the behavior. Perceived behavioral control indicates how

confident an individual is in performing the behavior.”” Based on perceived behavioral control, researchers can identify if
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the individual has good self-efficacy in behavior engagement. Intention indicates how an individual intends to perform
the behavior.?° Based on intention, researchers can identify if the individual is willing to perform the behavior.>°

From the definitions and explanations of the four TPB elements, it can be clearly understood that the four TPB elements
could be important factors in explaining inhaled medication adherence among patients with COPD. However, as aforemen-
tioned, there is a lack of psychometric instruments assessing the TPB factors in understanding inhaled medication adherence
among patients with COPD. Therefore, the purpose of the present study was to develop an instrument assessing potential
underlying factors associated with inhaled medication adherence among patients with COPD. Using the TPB, the instrument
(ie, the Intention of Inhaled Medication Adherence Scale; IMAS) was designed taking into consideration the elements of
attitude, subjective norm, perceived behavioral control, and intention. Psychometric testing was performed to examine the
psychometric properties of the IMAS in terms of its reliability and validity.

Materials and Methods

Patient Participants and Data Collection

The present study was approved by the Institutional Review Board of Chang Gung Medical Foundation (approval
no. 202101706B0C601) and adhered to the Declaration of Helsinki regarding the study’s procedure. Eligible participants
were approached by a respiratory therapist having eight years of clinical experience to explain the present study’s
purpose, procedure, and participation rights. If eligible participants agreed to participate in the study, they were asked to
provide written informed consent to indicate their participation willingness. Then, they were interviewed by the
respiratory therapist to complete the IMAS using Chinese content. The eligibility of the participants was identified by
the respiratory therapist with the use of the following inclusion criteria. Individuals (i) had been prescribed to use at least
one inhaled medication daily; (ii) had a diagnosis of COPD (based on post-bronchodilator FEV1/FVC < 70%) (ICD-10:
J44-J49); and (iii) were aged 40 years or older. The exclusion criteria were that individuals (i) had refused to participate;
(ii) had cognitive problems as observed by the respiratory therapist; and (iii) did not provide written informed consent.
After inviting 250 participants, 235 agreed to participate (94.0% response rate). The severity of the COPD was not found
to be a factor associated with the individuals’ willingness to participate. However, all participants were outpatients of
a regional teaching hospital at Chiayi (a Southwestern Taiwan region). Therefore, the severity of the studied population
in the present study was relatively mild (over 85% of the patients with COPD in the outpatient clinics were Groups A or
B in regards to severity level). The participants’ characteristics are reported in Table 1. In brief, the participants’ mean
age was 73.12 years (SD=16.7) and over 90% of them were males (n=220; 93.6%). On average, the participants had
a COPD diagnosis for 4.40 years (SD=2.66).

Development of the Intention of Inhaled Medication Adherence Scale (IMAS)

20,23

According to the guidelines of the TPB developer (ie, Prof. Icek Ajzen) and previous studies using the TPB to design

13718 the first author (an experienced respiratory therapist) worked with the last author (an expert with extensive

scales,
experience in TPB research) and created 25 initial items (13 for attitude; four for subjective norm; six for perceived
behavioral control; and two for intention). Then, the 25 items together with the TPB definitions were sent to eight experts
(in the fields of nursing, public health, behavioral sciences, and respiratory medicine) to evaluate. One item for perceived
behavioral control was deleted because it substantially overlapped the concept of another item. However, one item for
perceived behavioral control was added based on the experts’ suggestion. The experts additionally suggested adding three
items for intention. Therefore, 28 items reflecting the four TPB elements (see Appendix 1 for Chinese content and
Appendix 2 for translated English content) were finalized for the psychometric testing (please see ‘Statistical Analysis’
section for details). For the 28-item IMAS, 13 items were designed for attitude; four items for subjective norm; six items
for perceived behavioral control; and five items for intention. All the items are rated using a five-point Likert scale: 1
(completely disagree), 2 (disagree), 3 (neutral), 4 (agree), and 5 (completely agree).

After the 28 items were generated, eight experts (including experts in respiratory therapy, chest medicine, pharmacy,
psychometrics) were invited to review the items to evaluate their relevance and clarity. The experts were instructed to
score every item using a four-point Likert scale (l=strongly inappropriate; 2=inappropriate; 3=appropriate; and
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Table | Patient Demographics (N=235)

n (%)
Age (in years) 73.12 (16.7)*
Sex Male 220 (93.6%)
Smoking history Non smoker 37 (15.7%)
Active smoker 57 (24.3%)
Ex-smoker 141 (60.0%)
Family support Solitary 47 (20.0%)
Caregiver 188 (80.0%)
Education Uneducated 42 (17.9%)
Elementary school 97 (41.3%)
Junior high school 38 (16.2%)
High school 52 (22.1%)
College or above 6 (2.5%)
Number of comorbidities | No comorbidity 81 (34.5%)
| comorbidity 76 (32.3%)
22 comorbidities 78 (33.2%)
Top 5 comorbidities Hypertension 93 (39.5%)
Heart disease 54 (30.0%)
Diabetes 42 (17.9%)
Chronic liver disease 21 (9.0%)
Chronic kidney disease 16 (6.3%)
COPD Group Low risk 218 (92.8%)
High risk 17 (7.2%)
COPD GOLD I (Mild) 83 (35.3%)
Il (Moderate) 95 (40.4%)
Il (Severe) 41 (17.6%)
IV (Very severe) 16 (6.8%)
COPD Duration (Year) 4.40 (2.66)*

Note: *Reported in mean (SD).
Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global
Initiative for Chronic Obstructive Lung Disease.

4=strongly appropriate) to evaluate the content validity index of the IMAS (for detailed information regarding content
validity index please see ‘Statistical Analysis’ section). In addition, several patients with COPD were interviewed to
examine if the IMAS items could be understood by the target population.

Demographics and Clinical Characteristics Measures

The respiratory therapist collected the demographic information including age (in years), sex (male or female), smoking
history (non-smoker, active smoker, or ex-smoker), family support information (solitary or caregiver), education
(uneducated, elementary school, junior high school, high school, or college or above), and comorbidities (the patient
verbally self-reported all the comorbid health conditions they had). The respiratory therapist additionally assessed the
participants’ (i) COPD symptoms to group them into low-risk and high-risk groups, and (ii) Global Initiative for Chronic
Obstructive Lung Disease (GOLD) rating to group them into mild, moderate, severe, and very severe disease severity.

Statistical Analysis

The IMAS was firstly analyzed using content validity index to examine the 28 items and the entire instrument. For each
IMAS item, item content validity index was calculated for its relevance and clarity. Then, the scale content validity index
was calculated using the average of the 28 item content validity indices. The content validity index was expected to be

higher than 0.78 when there were six to ten experts involved in the content validity index calculation,?* and when an item
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had either a relevance or clarity content validity index lower than 0.78, it was deleted. Following this, descriptive
statistics (including means, SDs, skewness, and kurtosis) of the IMAS items were analyzed.

A four-factor structure model was then applied to examine if the IMAS items that have content validity index larger
than 0.78 fitted well with the TPB framework. More specifically, the four factors were attitude (ATT), subjective norm
(SN), perceived behavioral control (PBC), and intention (IT), which correspond to the four elements in the TPB.? Since
the factor structure has a theoretical background, confirmatory factor analysis (CFA) rather than exploratory factor
analysis was used to examine the IMAS structure. In the CFA, the following fit indices were used to examine if the four-
factor structure fitted well with the data comprising a nonsignificant % a comparative fit index (CFI)>0.9, a Tucker-
Lewis index (TLI)>0.9, a root mean square error of approximation (RMSEA) <0.08, and a standardized root mean square
residual (SRMR) <0.08.%>° In addition, all the IMAS items were checked for their appropriateness in the four-factor
structure with the use of their factor loading. When an IMAS item had a factor loading less than 0.5 (indicating

2728 the item was

somewhat irrelevant to its embedded construct) or larger than 0.95 (indicating offending estimates),
removed. After removing unsuitable items (either low loading or offending estimates), the aforementioned fit indices
were used again to examine the data-model fit.

The IMAS (or the shortened IMAS if some items were deleted in the previous procedure) was then examined for its
domain internal consistency, composite reliability (CR), and average variance extracted (AVE) to examine if the IMAS
domains have good convergent validity. The recommended cutoffs were >0.7 for the internal consistency (using
Cronbach’s a),>*° >0.6 for CR, and >0.5 for AVE.’'*? Lastly, the IMAS was examined for its divergent validity
using the comparisons between square root of AVE and the correlations between the constructs (ie, the Fornell-Larcker
criterion matrix).>’ When square root of the AVE for a specific domain (eg, AT) is larger than the correlations between
the specific domain and other domains (ie, AT with SN, AT with PBC, and AT with IT when the specific domain is AT),
divergent validity is supported.®’ The statistical analyses were conducted using R software with relevant packages,

including lavaan and psych.>*-*

Results

The content validity of the IMAS was satisfactory given that the scale content validity index was 0.981 for relevance and
0.987 for clarity. Regarding the item content validity, all items had a value of 1, except for three items (PBC Items 1 and
2 for their relevance and clarity; IT Item 2 for its relevance) having the value of 0.88. Therefore, all IMAS items were
used for the following analyses.

After ensuring all items were relevant and appropriate, item properties of the IMAS were checked and are reported in
Table 2. All the IMAS items had skewness values ranging between —2.66 and 1.51, and kurtosis values ranging between
—1.27 and 8.75. The CFA results showed that the initial 28-item IMAS did not have satisfactory fit indices in the
proposed four-factor structure: p-value of y>< 0.001, CFI=0.95, TLI=0.94, RMSEA=0.07, and SRMR=0.12. Several
IMAS items showed relatively low factor loadings (ie, <0.4) or offending estimates (ie, >0.95). After removing the low-
factor-loading and offending-estimate items, a 19-item IMAS remained and was reexamined in the four-factor structure
CFA with all fit indices being satisfactory: p-value of ¥*=0.93, CFI=1.00, TLI=1.00, RMSEA=0.00, and SRMR=0.06
(Table 3). Moreover, all the items had factor loadings ranging between 0.5 and 0.95 (Table 2). The 19 retained IMAS
items also showed good corrected item-total correlations, ranging between 0.60 and 0.89 (Table 2). Moreover, there were
nine items in the ATT domain, two in the SN domain, five in the PBC domain, and three in the IT domain.

The 19-item IMAS was further examined for its domain internal consistency, domain convergent validity, and domain
divergent validity. The internal consistencies of the four domains of the IMAS were very good to excellent (¢=0.81 to
0.95); both CR and AVE were also higher than the suggested cutoffs (CR=0.81 to 0.94, above 0.6; AVE=0.59 to 0.77,
above 0.5) (Table 4). Lastly, the divergent validity of the four domains in the IMAS was supported by the Fornell-Larcker
criterion matrix. More specifically, the square root of AVE for each domain (eg, AT) was higher than the correlation
coefficients of other domains with the tested domain (ie, AT with SN, AT with PBC, and AT with IT in the aforemen-
tioned example) (Table 5).
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Table 2 Item Properties of the Intention of Inhaled Medication Adherence Scale (IMAS)

TPB Item Mean (SD) Skewness Kurtosis Initial Retained or Retained CITCs
Loading Deleted Item Loading

Attitude (AT; item score range 1-5)

ATI 4.29(0.68) —0.45 —-0.82 0.77 Retained 0.77 0.68
AT2 4.41(0.53) —0.07 —1.12 0.68 Retained 0.67 0.60
AT3 4.06(0.68) —0.08 —0.84 0.80 Retained 0.83 0.81
AT4 4.00(0.72) —-0.07 —0.88 0.77 Retained 0.80 0.78
ATS 3.74(0.77) 0.49 —1.14 0.71 Retained 0.75 0.72
AT6 3.87(0.75) 0.21 —-1.20 0.78 Retained 0.80 0.79
AT7 3.86(0.72) 0.21 —-1.03 0.82 Retained 0.85 0.84
ATS8 3.74(0.73) 0.37 —0.93 0.74 Retained 0.77 0.78
AT9 4.40(0.97) —1.6l 1.57 0.21 Deleted - -
ATIO 4.36(1.00) —-1.59 1.48 0.18 Deleted - -
ATII 4.51(0.87) —2.02 3.62 0.31 Deleted - -
ATI2 4.49(0.95) —1.81 2.13 0.36 Deleted - -
ATI3 4.09(0.75) —0.53 0.03 0.69 Retained 0.67 0.62

Subjective Norms (SN; item score range 1-5)

SNI 3.48(0.75) 1.18 —-0.18 0.16 Deleted - -
SN2 3.38(0.66) 1.51 0.91 0.08 Deleted - -
SN3 4.55(0.59) —-1.03 0.77 0.87 Retained 0.83 0.68
SN4 4.45(0.61) —0.85 0.93 0.87 Retained 0.83 0.68

Perceived Behavioral Control (PBC; item score range 1-5)

PBCI 4.78(0.48) —2.58 8.75 0.78 Retained 0.86 0.82
PBC2 4.74(0.56) —2.66 8.55 0.67 Retained 0.77 0.87
PBC3 4.78(0.45) -2.20 6.14 0.85 Retained 0.94 0.89
PBC4 4.77(0.50) -2.52 8.07 0.76 Retained 0.85 0.89
PBC5 4.77(0.48) -2.17 5.49 0.84 Retained 0.93 0.86
PBCé 4.72(0.54) -1.82 2.38 0.97 Deleted - -

Intention (IT; item score range 1-5)

ITI 4.72(0.57) -2.37 6.46 0.20 Deleted - -
T2 4.75(0.53) -2.39 6.57 0.28 Deleted - -
IT3 3.75(1.20) -0.37 —-1.31 0.79 Retained 0.80 0.64
T4 3.80(1.20) —-0.50 —-1.19 0.88 Retained 0.92 0.88
ITS 3.82(1.16) —0.45 —1.28 0.84 Retained 0.87 0.86

Abbreviation: CITCs, corrected item-total correlations.

Table 3 Goodness-of-Fit Indices for Confirmatory Factor Analysis

Fit Indices (Initial)

Fa df p-value 2Adf CFI TLI RMSEA SRMR
739.51 344 <0.001 2.15 0.95 0.94 0.07 0.12
Fit Indices (Final)

Ve df p-value 2ldf CFI TLI RMSEA SRMR
122 146 0.93 0.83 1.00 1.00 0.00 0.06

Note: estimator: diagonally weighted least squares.
Abbreviations: df, degrees of freedom; CFl, comparative fit index; TLI, Tucker Lewis index; RMSEA, root-mean-square
error of approximation; SRMR, standardized root mean square residual.
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Table 4 Cronbach’s 0, Composite Reliability (CR), and Average Variance Extracted (AVE)
in the Intention of Inhaled Medication Adherence Scale (IMAS) Constructs

Constructs Number of | a CR AVE
Items

Attitude (AT) 9 0.93 0.93 0.59

Subjective Norm (SN) 2 0.81 0.81 0.68

Perceived Behavioral Control (PBC) 5 0.95 0.94 0.77

Intention (IT) 3 0.89 0.90 0.75

Notes: o > 0.7 indicates good internal consistency; CR > 0.6 and AVE > 0.5 indicate good convergent validity.

Table 5 Divergent Validity of the Intention of Inhaled Medication Adherence
Scale (IMAS) Using Fornell-Larcker Criterion Matrix

Constructs AT SN PBC IT
Attitude (AT) 0.77

Subjective Norm (SN) 0.45 0.83

Perceived Behavioral Control (PBC) 0.25 0.38 0.87
Intention (IT) 0.38 0.40 0.21 0.86

Notes: The diagonal values are square root of the average variance extracted (AVE); the lower
triangular values are correlations between constructs. When square root of the AVE (diagonal values)
of a construct larger than the correlations between the construct and other constructs, the divergent
validity is supported.

Discussion

To the best of the authors’ knowledge, the present study is the first to use the TPB to design a valid instrument (ie, the
IMAS) assessing attitudes, subjective norms, perceived behavioral control, and intention toward inhaled medication
adherence among patients with COPD. The findings suggest that the IMAS is a valid instrument with promising
psychometric properties regarding its content validity, internal consistency, convergent validity, and divergent validity.
Subsequently, the present findings confirmed that the IMAS has a four-factor structure (ie, attitudes, subjective norms,
perceived behavioral control, and intention) without the problem of overlapping items among the four factors.

The IMAS was first developed utilizing a standard procedure regarding TPB item generation.”® Therefore, the initial
28 items were designed with their assessed content fit within the definitions of the four TPB elements (ie, attitudes,
subjective norm, perceived behavioral control, and intention). The appropriateness of each of the 28 items was verified
by the experts with high content validity index across different disciplines including a respiratory therapist, a chest
medicine physician, TPB experts, and psychometricians. However, some items were found to have low factor loadings in
the CFA four-factor structure. Some reasons that may explain these low factor loadings are described below.

For the AT factor, Items 9 to 12 were found to have low factor loadings. This could be explained by the wording
effect.’®> More specifically, the retained items in AT factor shared the same item stem of I think that using the inhaled
medications...”, while Items 9 to 12 in the AT factor did not. In addition, these four items concerned negative attitudes
toward inhaled medication use and this may have also resulted in low factor loadings when most of other items in the AT
factor assessed positive attitudes (eight out of 13 items assessed positive attitudes). For the SN factor, the items assessing
subjective norm from spouse and friends/relatives (ie, Items 1 and 2) had low factor loadings. This may be explained by
the fact that patients cared less about the opinions from spouse and friends than the opinions from healthcare
professionals.'® For the PBC factor, all items had strong factor loadings with one having an offending estimate. This
indicates that the item (ie, Item 6) with the offending estimate highly overlapped with the content of other items.*
Therefore, the item provided little information to assess perceived behavioral control and could be removed. For the IT
factor, Items 1 and 2 had low factor loadings and this may be explained by the wording effect (like the AT factor).>> More
specifically, these two items assessed positive intention and the other three IT items assessed negative intention. Given
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that negative intention items had much stronger factor loadings than positive intention items, the negative intention items
were retained with high factor loadings.

With the psychometric evidence of the IMAS demonstrated in the present study, healthcare providers who take care of
patients with COPD can use the IMAS to assess potential factors affecting their inhaled medication adherence. Based on
the TPB,?® inhaled medication adherence can be explained by the factors assessed using IMAS. Therefore, the IMAS can
help healthcare providers further clarify which factors have strong associations with the inhaled medication adherence
among their patients with COPD. In addition, the IMAS can be used as an evaluation measure to examine if any
adherence improvement programs (when targeting attitudes, subjective norms, perceived behavioral control, or intention)
are effective. However, when researchers or healthcare providers want to use the IMAS, they should be aware of other
important factors that may affect individuals’ inhalation adherence. More specifically, level of education and knowledge
in using medications by the patients is an important factor contributing to the inhalation adherence. Better educated
patients are more likely to inhale properly and regularly than less educated patients.’

There are some limitations in the present study. First, the present sample had low representativeness because all
participants were outpatients from a regional hospital in Taiwan. Given the low representativeness with the small
sample size and use of convenience sampling, the present findings might not have good generalizability to other patient
groups. Further studies are needed to replicate the present findings with the use of a larger and more representative
samples (both in and outside of Taiwan). Moreover, all the participants were outpatients with relatively mild severity
of COPD. Therefore, it is unclear if the present findings are generalizable to individuals with severe COPD. Second,
the participants in the present study might have answered IMAS questions with a social desirability bias.*” More
specifically, given that all participants were interviewed by a respiratory therapist, they were more likely to report
relatively positive attitudes, subjective norms, perceived behavioral control, and intention under this circumstance.
Similarly, the participants who agreed to take part in the study might have had a higher motivation and perhaps better
adherence for an inhaled medication treatment than those who did not want to participate in the study. However, only
6% of all individuals who were approached did participate in the study. Third, other important psychometric properties
of the IMAS were not examined, including test-retest reliability, criterion-related validity (with other relevant
constructs regarding inhaled medication adherence),*® sensitivity (ie, whether the IMAS can effectively differentiate
patients with different levels of attitudes, subjective norms, perceived behavioral control, and intention),*® and
responsibility (ie, whether the IMAS can effectively detect the changes of attitudes, subjective norms, perceived
behavioral control, and intention).*’

Conclusion

The present study found that the 19-item IMAS had satisfactory psychometric properties in terms of its construct validity
(ie, convergent validity and divergent validity for the four IMAS domains), internal consistency, and content validity.
However, additional important psychometric properties of the IMAS need to be investigated in future studies, such as
test—retest reliability and criterion-related validity. Nevertheless, the 19-item IMAS appears to be a useful instrument to
help healthcare providers understand potential factors for individuals with COPD adhere to inhaled medications. More
specifically, attitudes, subjective norms, perceived behavioral control, and intention of inhaled medication use can be
confidently assessed using the 19-item IMAS.
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