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Effective management of asthma requires long-term
adherence to inhaled drug therapies [1]. Regular use of
maintenance treatment is associated with disease control,
reduction in morbidity and costs, and, therefore, improvement
in health-related quality of life [2]. Despite these benefits,
nonadherence to asthma therapy is still frequent in clinical
practice, ranging from 40% to 80% [3].

Although no gold standard exists, the various ways of
assessing the level of adherence include laboratory values,
pharmacy refill, electronic monitoring, and self-report
questionnaires. These approaches are all characterized by
strengths and limitations. In clinical practice, there is a need
to assess adherence and improve the patient’s engagement in
shared decision-making and self-management. For a tool to
be incorporated into the workflow of routine care, it must be
valid, reliable, and inexpensive, as well as short and easy to
complete, score, and interpret.

Most available self-reported measures of medication have
been developed to assess patient’s behavior independently of
the drug or route of administration [4]. The Test of Adherence
to Inhalers (TAI) [5] is the only tool for evaluation of adherence
to inhalers that is tailored to patients with chronic obstructive
pulmonary disease or asthma. It is composed of 12 items: the
first 10 are completed by the patient and evaluate the level of
adherence; in the remaining 2, health professionals are asked
to detect 2 possible causes of unwitting nonadherent behavior
(patient’s knowledge of the prescribed regimen and inhaler
technique). The questionnaire was originally developed in
Spain [5] and is available in many languages. The original
Spanish TAI proved to be a valid and reliable instrument [6],
and its validity was recently confirmed in Farsi [7]. Here, we
describe the psychometric properties of the Italian version of
the TAI in terms of validity and reliability [8].

Adult asthmatic patients (>18 years) in treatment with
inhaled therapy for at least 2 months and visiting community
pharmacies that employed clinical pharmacy specialists were
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Table. Factors Identified Using Principal Components Analysis on a Full
Data Set®

Factor 1 Factor 2 Factor 3 Factor 4

Item 1 0.224 0.921* 0.066 0.102
Item 2 0.227 0.912° 0.152 0.071
Item 3 0.758 0.221 0.022 0.103
Item 4 0.801° 0.180 0.163 0.059
Item 5 0.736° 0.095 0.049 —0.021
Item 6 0.454° 0.150 0.445 0.112
Item 7 0.288 0.100 0.689° 0.194
Item 8 0.616° 0.079 0.207 0.318
Item 9 0.263 0.129 0.471 0.536*
Item 10 —-0.070 0.046 0.747° -0.130
Item 11 0.152 0.061 -0.215 0.701*
Item 12 —0.005 0.048 0.167 0.711°

*Component for which each item scored highest.

asked to participate in a monitoring program. Patients were
assessed at baseline and after 2 months. At the first visit,
sociodemographic data, disease patterns, smoking habits, and
current treatment were collected. At each visit, patients were
administered the Italian version of the TAI and the Asthma
Control Test (ACT) [9].

A factor analysis was also carried out to determine scale
dimensionality. Convergent validity was assessed using the
Spearman correlation coefficient to examine the relationships
between TAI and ACT. The Cronbach o for the whole
instrument was used to determine the internal consistency
of the TAL In order to ascertain the reliability of the TAI, we
used the test-retest interclass coefficient (ICC) for each item
and for the whole questionnaire.

The study population comprised 81 patients, 43 of whom
were women (mean [SD] age, 53.6 [16.2] years; 22 smokers).
Most patients had a university degree or higher diploma
(54), and the remainder had completed secondary education
(15) and primary school (12). The duration of asthma was
<3 months in 10 patients, from 3 to 36 months in 5 patients,
and >3 years in 61 patients. A metered-dose inhaler was the
principal device for 44 patients, and a dry powder inhaler was
used by 37. The mean (SD) ACT score was 19.0 (4.5). Asthma
was totally controlled in 7 patients, well controlled in 40, and
uncontrolled in 34.

Factor analysis revealed a 4-dimensional structure,
which explained up to 70.08% of the total variance (Table).
TAI scores showed a significant correlation with the ACT
(Spearman correlation coefficient, 0.287; P=.009). The
Cronbach o of 0.759 for the whole instrument exceeded the
minimum internal consistency standard of >70 recommended
for group comparison. Moderate-good reproducibility
was recorded for all items, with ICC values ranging from
0.17 to 0.85. The reliability of the whole questionnaire was
good, with an ICC of 7.6.
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The results of our study confirm that the Italian version
of the TAI meets the standards for good validity, internal
consistency, and reliability. The factor analysis maintained
the original distinction between items completed by the
patient (items 1-10) and those completed by the health
professionals (items 11 and 12). However, the first 10 items
were grouped into 3 factors that refer to well-known subtypes
of nonadherence. The first factor combined the items related
to memory problems; the second factor grouped items with
respect to the influence of subjective experiences; and the
third factor encompassed the items that detected the presence
of practical difficulties. Moreover, on the basis of the factor
analysis results, only item 9 (assigned to the fourth factor)
might have been allocated to another domain (factor 3). As
expected for 2 instruments that provide a measure of different
constructs, the correlation between TAI and ACT was low but
significant, with the sign in the expected direction. The internal
consistency of the TAI is good, with Cronbach o values that
exceeded the recommended threshold [10]. While lower than
the values seen for the original instrument and for the Farsi
version, the ICC recorded indicates satisfactory reliability.

In conclusion, we confirmed that the Italian version of the
TAI is a valid and reliable tool for identifying and monitoring
nonadherence. Considering its psychometric characteristics, the
questionnaire is suitable for use in both research and clinical
practice in Italy. Future studies should aim to confirm our findings
in larger cohorts. Moreover, it would be of considerable interest
to explore the psychometric properties that have not yet been
determined, namely, responsiveness and minimal detectable
change in TAI scores, which may improve health outcomes.
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