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INTRODUCTION

Asthma is common and debilitating in older adults. Subopti-
mal adherence to inhaled corticosteroids (ICS) contributes to
morbidity in this population' and may be the result of older
adults’ inability to distinguish controller from rescue medica-
tions as well as the regimens they should follow for each. In
this study, we examined whether older asthmatics recognized
their ICS as controller medications and tested the association
of recognition with adherence.

METHODS
Settings and Subjects

Data were obtained from a trial of asthma self-management
support for older asthmatics called Supporting Asthma self-
Management Behaviors among older Adults (SAMBA). Pa-
tients > 60 years with moderate or severe persistent asthma
were recruited from primary care practices in New York City
(n=391). We excluded those with other pulmonary diseases,
dependent on others for medication administration, or > 15
pack-year smoking history. For this analysis, we included only
those prescribed inhaled corticosteroids (r = 239). Interviews
were conducted in-person in English or Spanish by bilingual
research assistants. The institutional review boards of the
participating institutions approved the study.

Measures

We measured patients’ recognition of their ICS (alone or in
combination with long-acting bronchodilators) as a controller
medication. The interviewer first oriented patients to the con-
cepts of controller and rescue medications then displayed their
actual controller medication and asked them to state whether it
was a controller or a rescue drug.
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Medication adherence was measured using the 10-item
Medication Adherence Rating Scale (MARS). Good adher-
ence was defined as MARS >4.5.2 Asthma control was mea-
sured with the 5-item Asthma Control Test (ACT).> Additional
measures that might confound the association of recognition
and adherence included health literacy using the Newest Vital
Sign®* and cognition using the Montreal Cognitive Assessment
(MoCA).?

Statistical Analysis

We compared characteristics of patients who did and did not
recognize their ICS as a controller using standard bivariate tests
of association. We fitted a logistic regression model to deter-
mine the multivariate association of subject characteristics with
controller recognition. We used the same method to determine
the association of controller medication recognition with ad-
herence, adjusting for age, sex, race, English-speaking ability,
health literacy, and MoCA score. All analyses were performed
using SAS version 9.4 (SAS Institute, Inc., Cary, NC).

RESULTS

The mean age was 67.4 (6.8), 13% were male, 52% were
Hispanic, 52% had low health literacy, and 35% had limited
English proficiency (Table 1). Overall, 28% of patients did not
recognize their controller medication as such, and these pa-
tients were more likely to be Hispanic (59.7% vs. 49.4%, p =
0.04), have low English proficiency (49.3% vs. 29.1%, p=
0.003), and be cognitively impaired (67.2% vs. 44.8%, p =
0.01) than those who correctly labeled their controller
medication.

In adjusted analysis (Table 2), patients were significantly
less likely to recognize their controller medication if they were
aged > 80 years (odds ratio (OR) 0.20, 95% confidence inter-
val (CI) 0.05 to 0.86), were black (OR 0.15, 95% CI 0.03 to
0.79), or had low English proficiency (OR 0.26, 95% CI 0.07
to0 0.92).

Good adherence to controller medications was reported by
16.5%. Patients who correctly identified their controller
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Table 1 Baseline Characteristics of Study Population

Variable All Knowledge of Controller
N (%)
No Yes
N (%) N (%)
239 67 172
(100) (28.0) (72.0)
Age, mean (SD) 67.4 69.1 66.7 0.09
(6.8) 8.1) 6.2)
Age category
60-69 167 41 126 0.005
(69.9) (61.2) (73.3)
70-79 54 (22.6) 15 39 (22.7)
(22.4)
80+ 18 (7.5) 11 7 (4.0)
(16.4)
Male sex 32(134) 12 20 (11.6) 0.2
(17.9)

Race and ethnicity
White, non-Hispanic; 32(134) 3 4.5 29 (16.9) 0.04
other

Black, non-Hispanic 82 (34.3) 24 58 (33.7)
(35.8)
Hispanic 125 40 85 (49.4)
(52.3) (59.7)
Education
Some high school 91 (38.1) 32 59 (34.3) 0.06
or less 47.8)
High school graduate 56 (23.4) 17 39 (22.7)
25.4)
Some college 53(222) 13 40 (23.3)
(19.4)
College graduate 39 (16.3) 5(7.4) 34 (19.8)
Low English proficiency 83 (34.7) 33 50 (29.1)  0.003
(49.3)
Health literacy "
Limited 98 (52.4) 20 78 (53.4) 0.06
(48.8)
Possibility of limited 63 (33.7) 19 44 (30.1)
(46.3)
Adequate ) 26 (13.9) 2 (4.9) 24 (16.5)
Cognitive impairment* 119 42 77 (44.8) 0.01
(49.8) (62.7)
Given asthma action 42 (17.6) 7 (10.5) 35(204) 0.07
plan
Asthma Control Test, 32(13.4) 9(134) 23(134) 1.0
controlled
Brought medications 197 58 139 0.3
to interview (82.4) (86.6) (80.8)
History of intubation 25(10.6) 7(10.5) 18(10.7) 1.0
for asthma
Hospitalization for 49 (20.5) 10 39(227) 02
asthma in past (14.9)
12 months
Emergency department 108 34 74 (43.0) 03
visits for asthma in 45.2) (50.8)

past 12 months

Table 2 Predictors of Recognition of Controller Medication:

Adjusted Analysis

Factors Odds ratio (95% CI)
Age, years

60 to 69 1.00 (referent)

70 to 79 0.62 (0.24-1.61)

80+ 0.20 (0.05 to 0.86)
Sex

Male 0.38 (0.14 to 1.04)
Race/ethnicity

White, non-Hispanic; other
Black, non-Hispanic
Hispanic
English ability
Very poor to fair
Health literacy
Adequate
Possibility of limited
Limited
MoCA score’
Cognitively impaired

1.00 (referent)
0.15 (0.03 to 0.79)
0.54 (0.08 to 3.45)

0.26 (0.07 to 0.92)
1.00 (referent)

0.23 (0.05 to 1.16)
0.58 (0.11 to 2.99)

0.84 (0.38 to 1.89)

"Cognitive impairment defined as MoCA score < 21 for adults under
70 years old and < 20 for adults aged 70 or older

controller were unable to recognize it as such. Those who
correctly recognized their controllers were more likely to report
controller adherence. The controller and rescue concepts are
used in asthma education programs and promulgated through
guidelines, yet until now little was documented about whether
adults make this distinction and how their ability to distinguish
them relates to asthma medication taking behaviors. Prior re-
search is limited to parents of asthmatic children but is consis-
tent with our findings. One study found that 23% of parents
misunderstood the concept of ICS for “prevention,” and their
children were less adherent.® Our analysis is the first to extend
this earlier work to adults with asthma.

Generalizability of the study findings is limited by its geo-
graphically narrow recruitment area and focus on African-
American and Latino adults over the age of 60. Nonetheless,
these are populations with high levels of asthma morbidity.
Our findings suggest that educational interventions designed
to improve asthma medication adherence in adults should
emphasize the role of controller medications and clearly and
repeatedly distinguish the purposes and uses of controller and
rescue medications.

iNewest vital sign, limited (0—1), possibility (2, 3), adequate (4—6)
*Cognitive impairment defined as MoCA score < 21 for adults under
70 years old and < 20 for adults aged 70 or older

medication were more likely to be adherent than those who did
not (21.1% vs. 4.6%, p =0.002). This association remained
statistically significant in multivariable analysis (OR 4.66,
95% CI 1.32 to 16.49, p=0.001).

DISCUSSION

Daily use of controller medications is a cornerstone of manage-
ment of persistent asthma, yet 28% of individuals prescribed a
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