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ABSTRACT
Objective: Anecdotal evidence suggests that some patients with asthma intentionally use
their twice-daily (BID) inhaled controller therapy once daily (QD), thus not achieving optimal
dosing levels. This study identified the prevalence of and factors associated with intentional
QD use of BID-indicated controllers among adult patients with asthma. Methods: This was a
cross-sectional survey study of adults using inhaled controllers intended for BID dosing for
treatment of asthma and/or COPD. Survey responses were linked to administrative claims data
for the prior 12months (baseline). Results of patients indicating both an asthma diagnosis and
current intentional QD or BID use of controllers are presented. Results: Of 1401 patients with
asthma, 30.9% reported intentional QD use of their controller and 69.1% reported BID use.
Intentional QD use was mostly a function of patients’ lack of perceived need for BID treatment
(44.1%) or physician orders to take their controller QD (34.0%). Patients reporting intentional
QD use tended to be healthier (higher health status scores, and lower Charlson comorbidity
scores, ambulatory and ER visits, and healthcare costs) with better asthma control (lower
asthma-related ER and ambulatory visits and rescue medication use, and higher Asthma
Control Test scores) compared with patients reporting BID use. Conclusions: Perceptions regard-
ing health and the necessity of controller use to control or treat asthma were the main drivers
of medication-taking behavior. Patients with less severe asthma were more likely to report
once daily use of their inhaled controller, but still maintained asthma control.
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Introduction

The goal of asthma treatment is to preserve pulmon-
ary function, decrease symptoms, and prevent exacer-
bations, allowing patients to maintain regular activity
levels [1]. To meet these goals, patients are often pre-
scribed both long-term inhaled controller therapy to
control persistent asthma and short-acting therapy to
treat breakthrough symptoms. The effectiveness of
inhaled controllers depends upon adherence to the
prescribed regimen.

Adherence to inhaled controllers can be challenging
due to the chronic nature of the disease and its treat-
ment, multiple medications, and the need to consist-
ently take medication, even during asymptomatic
periods [2]. The lengthier and more complicated
the treatment regimen, the greater the likelihood of
nonadherence. Less than 50% of patients comply
with asthma treatment recommendations [2]. Poor

adherence contributes to increased asthma symptoms
and exacerbations, leading to decreased quality of life,
increased healthcare resource utilization, and asthma-
related mortality [3]. In addition, poorly controlled
asthma is associated with one-third of direct and
three-fourths of total asthma costs [4].

Nonadherence to treatment can be unintentional or
intentional [5]. Unintentional nonadherence occurs
when patients intend to take their medication as pre-
scribed, but are unable to due to factors beyond their
control (e.g. forgetfulness, poor comprehension, phys-
ical inability to manage the medication). Intentional,
or deliberate, nonadherence occurs when patients
choose not to take medication or to take it in a way
that differs from recommendations (e.g. reduction in
dosing frequency or number of medications, prema-
ture treatment discontinuation). In a survey study
concerning inhaled corticosteroids (ICS), patients with
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asthma expressing the greatest doubt about treatment
need and the most concerns regarding adverse events,
had the highest nonadherence rates [6]. Additionally,
patients who did not perceive their asthma as chronic
with serious consequences (e.g. considered themselves
well when asymptomatic) questioned a need to con-
tinue with inhaled controllers.

While the most commonly prescribed inhaled con-
trollers to treat asthma are intended to be used twice-
daily (BID), anecdotal evidence suggests that a pro-
portion of patients use their inhaled controller only
once daily (QD), thus, potentially not taking a thera-
peutic dose. Understanding patient factors, such as
beliefs about taking medications and perceived health
status are important to gain insight into the reasons
why patients use their BID controller medications
QD. The purpose of this study was to identify the
prevalence of and factors associated with intentional
QD use of BID-indicated inhaled controllers among
adult patients with asthma.

Methods

Design and data source

This was a cross-sectional survey study of adult com-
mercial enrollees in large US managed care plans with
COPD and/or asthma who were treated with ICS/
long-acting b-agonists (LABAs) indicated for BID use.
The study sample population included patients with
both COPD and asthma; however, this article presents
only results from the asthma cohort.

Survey candidates were identified using medical and
pharmacy claims and enrollment information from a
proprietary research claims database, the Optum
Research Database, which includes approximately 14
million enrollees in commercial plans and 500,000
enrollees in Medicare Advantage with Part D (MAPD)
plans annually. Medical claims included International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis and procedure
codes, Current Procedural Terminology codes, and
Healthcare Common Procedure Coding System codes.
Pharmacy claims contained outpatient prescription
pharmacy services, including drug name, dosage form,
and fill date. The study was approved by the New
England Institutional Review Board (Newton, MA).

Patient identification

The patient sampling frame included commercial mem-
bers �18 years of age with �1 diagnosis of asthma
(ICD-9-CM 493.xx) in any position on a medical claim
or �40 years of age with �1 diagnosis of COPD (ICD-

9-CM 491.xx, 492.xx, 496.xx) in any position on a
medical claim during the 12-month identification
period (August 2013–August 2014). Additional criteria
included �2 fills for any ICS/LABA indicated for BID
dosing per the FDA-approved label (aclidinium, beclo-
methasone, budesonide, budesonide/formoterol, cicleso-
nide, flunisolide, fluticasone, fluticasone/salmeterol,
formoterol, mometasone/formoterol, salmeterol, and/or
triamcinolone) during the last 6 months of the identifi-
cation period and continuous enrollment in the health
plan during the identification period.

Survey eligibility and issuance

From among the sampling frame of 15,846 members
who met the study criteria, a random sample of 9996
patients with asthma and COPD were contacted to
participate in the cross-sectional survey. The initial
survey was mailed on October 24, 2014 and included
a pre-paid $10 incentive; a postcard reminder to com-
plete the survey was sent 2 weeks later. Four weeks
after the initial mailing, non-respondents received a
second survey. The survey field period ended 8 weeks
following the initial mailing. Survey responses were
linked to medical and pharmacy claims from the base-
line period, defined as the 12-month period beginning
in December 2013 and ending at the completion of
the survey field period (December 2014).

Cohorts

Patients were assigned to one of three primary disease
cohorts (asthma, COPD, and coexistent asthma and
COPD) based on their survey responses. Only results
from the asthma cohort are reported. The criteria for
assignment to the asthma cohort were self-reported
confirmation of an asthma diagnosis without a con-
current COPD diagnosis. Only patients that completed
all asthma-specific survey measures were included in
the analysis. Patients were further divided into two
cohorts based on their self-reported use of an inhaled
controller. Patients currently prescribed any inhaled
controller indicated for BID use, but self-reported
intentional QD use were assigned to the intentional
QD cohort, whereas patients who reported BID use
were assigned to the BID cohort. Patients who
reported inhaled controller use other than intentional
QD or BID were excluded from the analyses.

Patient reported measures

Patients were asked to rate their general health using
a 5-point Likert scale ranging from excellent (1) to
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poor (5) that was transformed on a 0–100 scale, with
a higher score indicating greater health status. Asthma
control was assessed using the 5-item Asthma Control
Test (ACT) [7]. ACT scores ranged from 5 (poor
asthma control) to 25 (complete control) and were
divided into categories (5–15 poorly controlled; 16–19
not well controlled; 20–25 well controlled). Patients
were also asked to report inhaled controller use
including name of their current controller, use pat-
terns per day (e.g. QD, BID), main reason for missed
doses if QD use of BID therapy was reported (selected
from a list), medication breaks of a week or longer,
reasons for nonuse if patient reported not taking their
inhaled controller BID, and dosing instructions per
the pharmacy prescription label on the inhaler. The
survey also collected information on demographic
(age, gender, race, ethnicity), socioeconomic (educa-
tion level, employment status, household income,
marital status), and clinical (smoking history, weight,
height, respiratory condition, rescue medication use)
characteristics.

To further quantify nonadherence and barriers to
adherence, several questionnaires were used. The 3-
item Adherence Estimator was used to measure beliefs
related to nonadherence (medication necessity, con-
cerns, and affordability) [8]. Total scores ranged from
0 to 36 indicating risk of nonadherence (low [0–6],
medium [2–7], and high [8–36]). Subscale scores for
each of the three medication belief domains were cal-
culated and linearly transformed on a 0–100 scale,
with 100 representing the most favorable belief (e.g.
highest perceived medication need and affordability,
fewest perceived concerns). A modified version of the
Adult Asthma Adherence Questionnaire (AAAQ) was
used to measure adherence to the medication plan
and barriers to adherence [9]. Patient satisfaction of
their inhaled controller was measured using the 9-
item version of the Treatment Satisfaction
Questionnaire for Medication (TSQM-9), with scores
ranging from 0 to 100 [10].

Administrative claims measures

Select patient demographic and clinical characteristics
(U.S. Census region, Charlson comorbidity score
[11,12], dispensed medications, and total and asthma-
related healthcare resource utilization and costs) were
determined from the baseline administrative claims
data. Costs were computed from the sum of health
plan- and patient-paid amounts and represented
claims for all medical (ambulatory, emergency room
[ER], inpatient, and other) and pharmacy services.

Costs were adjusted to 2014 USD using the annual
medical care component of the Consumer Price Index
to account for inflation [13].

Statistical analyses

Sample size was calculated based on the power to
detect a mean score difference of five points for the
medication necessity and concerns domains of the
Adherence Estimator between QD and BID cohorts
within each condition. Assuming unequal cohort sizes
with 80% power at the 5% significance level, the esti-
mated minimum sample size was 812 surveys each for
the COPD, coexistent asthma and COPD, and asthma
cohorts (203 in asthma QD cohort, 609 asthma in
BID cohort), which required a total mail out sample
size of 10,000 patients based on the predicted
response rate (30%) and the expected minimum pro-
portion of patients reporting QD use (15%). Variables
were analyzed descriptively and results were stratified
by cohort. Comparisons between means of continuous
measures were made using the two-sample t-test for
independent groups and comparisons of binary and
categorical measures were made using Fisher’s
exact test.

Results

Patient selection and survey response

Of the 9996 surveys mailed, 3287 were returned, with
2799 complete (Figure 1). The overall survey response
rate was 33.1% and the survey completion rate was

Figure 1. Patient selection.
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28.2% based on the American Association for
Public Opinion Research’s Response Rate (RR) and
Standard Definitions RR4 and RR3, respectively [14].
Compared with nonrespondents (n¼ 6709), respond-
ents (n¼ 3287) were more likely to be older (mean
age 55.6 years vs. 52.3 years, p< 0.001), female (57.3%
vs. 52.4%, p< 0.001), and live in the Midwest (31.4%
vs. 27.5%, p< 0.001), but were less likely to live in the
South (42.4% vs. 47.2%, p< 0.001). A total of 1401
patients reported a diagnosis of asthma without con-
current COPD and current intentional QD or BID
inhaled controller use and were included in
this analysis.

Baseline characteristics

Out of 1401 patients, 433 (30.9%) reported intentional
QD use of their inhaled controller, while 968 (69.1%)
reported BID use. Mean age was 50.6 years, 62.8%
were female, and most patients were White (90.8%)
(Table 1). Demographic and sociodemographic char-
acteristics were similar between patients reporting QD
versus BID use, with the exception that BID users
were more likely to be single compared with QD users
(13.4% vs. 9.3%, p¼ 0.033).

Patients with asthma reporting QD use appeared to
have less severe asthma and better overall health than

Table 1. Demographic and clinical characteristics of patients with asthma.

Characteristic
Total (n¼ 1401) QD Use (n¼ 433) BID Use (n¼ 968)

p
Valid n Mean (SD) Valid n Mean (SD) Valid n Mean (SD)

Age 1397 50.6 (12.2) 432 50.4 (11.7) 965 50.7 (12.5) 0.705
BMIa 1375 29.2 (7.0) 428 28.5 (6.6) 947 29.5 (7.2) 0.012
Charlson comorbidity index 1401 1.2 (1.0) 433 1.1 (0.9) 968 1.3 (1.0) <0.001

Valid n n (%) Valid n n (%) Valid n n (%)

Male 1398 520 (37.2) 433 161 (37.2) 965 359 (37.2) 1.000
Race
American Indian or Alaska Native 1391 16 (1.2) 430 4 (0.9) 961 12 (1.3) 0.788
Asian 1391 25 (1.8) 430 8 (1.9) 961 17 (1.8) 1.000
Black or African American 1391 58 (4.2) 430 20 (4.7) 961 38 (4.0) 0.563
Native Hawaiian or other Pacific Islander 1391 6 (0.4) 430 5 (1.2) 961 1 (0.1) 0.012
White 1391 1263 (90.8) 430 385 (89.5) 961 878 (91.4) 0.272
Other 1391 47 (3.4) 430 18 (4.2) 961 29 (3.0) 0.265

Hispanic/Latino 1385 68 (4.9) 429 24 (5.6) 956 44 (4.6) 0.423
Education
Some high school 1391 23 (1.7) 432 9 (2.1) 959 14 (1.5) 0.495
High school graduate 1391 188 (13.5) 432 52 (12.0) 959 136 (14.2) 0.309
Some college 1391 353 (25.4) 432 104 (24.1) 959 249 (26.0) 0.465
College degree 1391 429 (30.8) 432 145 (33.6) 959 284 (29.6) 0.149
Some graduate school 1391 75 (5.4) 432 21 (4.9) 959 54 (5.6) 0.609
Graduate degree 1391 323 (23.2) 432 101 (23.4) 959 222 (23.2) 0.945

Employment statusb

Full-time 1400 1000 (71.4) 433 312 (72.1) 967 688 (71.2) 0.749
Part-time 1400 118 (8.4) 433 42 (9.7) 967 76 (7.9) 0.254
Homemaker 1400 106 (7.6) 433 34 (7.9) 967 72 (7.5) 0.827
Retired 1400 118 (8.4) 433 37 (8.6) 967 81 (8.4) 0.917
Unemployed and not looking for work 1400 13 (0.9) 433 5 (1.2) 967 8 (0.8) 0.555
Unemployed and looking for work 1400 28 (2.0) 433 5 (1.2) 967 23 (2.4) 0.152
On disability 1400 24 (1.7) 433 3 (0.7) 967 21 (2.2) 0.072
Student 1400 43 (3.1) 433 12 (2.8) 967 31 (3.2) 0.740

2013 household income before taxes
Less than $30,000 1326 97 (7.3) 412 22 (5.3) 914 75 (8.2) 0.068
$30,000–$49,000 1326 197 (14.9) 412 49 (11.9) 914 148 (16.2) 0.045
$50,000–$74,999 1326 280 (21.1) 412 95 (23.1) 914 185 (20.2) 0.246
$75,000–$99,999 1326 224 (16.9) 412 81 (19.7) 914 143 (15.7) 0.081
$100,000–$149,999 1326 246 (18.6) 412 79 (19.2) 914 167 (18.3) 0.703
$150,000þ 1326 282 (21.3) 412 86 (20.9) 914 196 (21.4) 0.828

Marital status
Single, never married 1397 169 (12.1) 432 40 (9.3) 965 129 (13.4) 0.033
Living with partner 1397 57 (4.1) 432 17 (3.9) 965 40 (4.2) 1.000
Married 1397 998 (71.4) 432 324 (75.0) 965 674 (69.8) 0.054
Separated 1397 13 (0.9) 432 5 (1.2) 965 8 (0.8) 0.555
Divorced 1397 130 (9.3) 432 38 (8.8) 965 92 (9.5) 0.691
Widowed 1397 30 (2.2) 432 8 (1.9) 965 22 (2.3) 0.693

Smoking status
Current smoker 1378 79 (5.7) 424 12 (2.8) 954 67 (7.0) 0.002
Former smoker 1378 395 (28.7) 424 113 (26.7) 954 282 (29.6) 0.302
Never smoker, but lives with smoker 1378 84 (6.1) 424 30 (7.1) 954 54 (5.7) 0.330
Never smoker 1378 820 (59.5) 424 269 (63.4) 954 551 (57.8) 0.050

aBMI (body mass index)¼weight (pounds)/[height (inches)]2� 703.
bPercentages may sum to more than 100 because multiple responses may be selected.
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those reporting BID use across both claims and survey
measures of health. Mean claims-based Charlson
comorbidity scores were higher in BID users than QD
users (1.3 vs. 1.1, p< 0.001) (Table 1). Additionally,
average self-reported BMI was lower among QD users
when compared with BID users (28.5 vs. 29.5,
p¼ 0.012). QD users were more likely to be non-
smokers living in a smoke-free household (63.4% vs.
57.8%, p¼ 0.050), whereas, BID users were more
likely to be current smokers (7.0% vs. 2.8%,
p¼ 0.002). Mean general self-rated health status scores
were 62.0, with higher scores reported by those with
QD use compared with BID use (65.4 vs. 60.4,
p< 0.001), indicating better perceived health (Table
2). Compared with BID users, the QD cohort had bet-
ter asthma control based on mean ACT scores (21.1
vs. 19.8, p< 0.001). Intentional QD users were more
likely to be classified as controlled (ACT >19) and
report no use of rescue medication over the “past
4 weeks,” while BID users tended to be poorly con-
trolled (ACT <16) and report rescue medication
usage of “3 or more times per day over the
past 4weeks.”

Utilization and costs

Compared with QD users, a greater proportion of
BID users had �1 all-cause ER visit (32.6% vs. 27.3%,
p¼ 0.046) and �1 ambulatory visit (99.3% vs. 97.5%,
p¼ 0.009) during the baseline period (Table 3). BID
users also had more ambulatory visits, on average,
than QD users (19.2 vs. 14.5, p< 0.001). Compared
with QD users, patients reporting BID use were more
likely to have �1 asthma-related ER (11.3% vs. 6.9%,
p¼ 0.012) or ambulatory visit (90.4% vs. 83.8%,
p< 0.001) and required more asthma-related ER (0.2
vs. 0.1, p¼ 0.004) and ambulatory visits (4.1 vs. 2.8,
p< 0.001). Compared with QD users, BID users had
higher counts of unique medications dispensed
(10.5 vs. 8.2, p< 0.001) and number of unique
medication dispensings (39.8 vs. 30.4, p< 0.001)
during the baseline period. BID users were more
likely to be prescribed an antidepressant compared
with QD users (26.5% vs. 18.2%, p< 0.001).
Consistent with self-reported rescue medication
usage, BID users were more likely to have �1 fill
for rescue medications in the claims data than QD
users (83.9% vs. 74.8%, p< 0.001).

Table 2. Asthma control, adherence, and treatment beliefs and satisfaction.
Measure Total (n¼ 1,401) QD Use (n¼ 433) BID Use (n¼ 968) p

General health status,a mean (SD) 62.0 (20.1) 65.4 (19.2) 60.4 (20.2) <0.001
Asthma controlb

ACT score, mean (SD) 20.2 (4.1) 21.1 (3.7) 19.8 (4.2) <0.001
ACT category, n (%)
Poorly controlled 218 (15.6) 45 (10.4) 173 (17.9) <0.001
Somewhat controlled 249 (17.8) 64 (14.8) 185 (19.1) 0.058
Controlled 934 (66.7) 324 (74.8) 610 (63.0) <0.001

Adherence estimator
Risk score, mean (SD) 3.3 (4.4) 3.4 (4.5) 3.2 (4.3) 0.38
Risk category,c n (%)
Low risk 560 (40.0) 170 (39.3) 390 (40.3) 0.72
Medium risk 703 (50.2) 213 (49.2) 490 (50.6) 0.64
High risk 138 (9.9) 50 (11.6) 88 (9.1) 0.17

Treatment belief domain,d mean (SD)
Necessity 93.4 (12.5) 92.0 (13.5) 94.1 (12.0) 0.007
Concerns 73.4 (25.8) 72.9 (25.7) 73.6 (25.9) 0.64
Affordability 41.0 (33.9) 40.2 (32.9) 41.3 (34.3) 0.59

AAAQ, n (%)
General adherence 664 (47.4) 272 (62.8) 392 (40.5) <0.001
Barriers to adherence
Forgets 238 (17.0) 87 (20.1) 151 (15.6) 0.045
Need 479 (34.2) 194 (44.8) 285 (29.4) <0.001
Side effects 387 (27.6) 116 (26.8) 271 (28.0) 0.65
Cost 657 (46.9) 212 (49.0) 445 (46.0) 0.33

TSQM-9,e mean (SD)
Level of satisfaction/dissatisfaction with the inhaled medication
Effectiveness 76.5 (19.4) 78.1 (18.9) 75.8 (19.6) 0.036
Convenience 86.1 (13.6) 86.3 (13.7) 86.0 (13.6) 0.66
Global satisfaction 77.4 (17.5) 77.1 (17.1) 77.5 (17.7) 0.73

ACT, asthma control test; AAAQ, adult asthma adherence questionnaire; TSQM-9, treatment satisfaction questionnaire for medication-9.
aConsolidated self-reported health status (100¼ excellent, 0¼ poor).
bBased on ACT total score: poorly controlled (5–15), somewhat controlled (16–19), controlled (20–25).
cBased on the Adherence Estimator total score: low (0), medium (2–7), high (8–36).
dAdverse event belief domain scores from the Adherence Estimator have been transformed on a 0 to 100 scale, where 0 represents least favorable and
100 represents most favorable.

eScores based on the TSQM-9 and have a range of 0–100.
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Mean all-cause annualized healthcare costs were
$14 085 per patient, with $6297 attributable to asthma.
Compared with QD users, BID users had higher all-
cause costs, including higher total costs ($15 387 vs.
$11 173, p¼ 0.009), medical costs ($10 587 vs. $7305,
p¼ 0.018), and ambulatory costs ($6421 vs. $4277,
p¼ 0.002) (Figure 2). BID users also had higher
asthma-related ambulatory costs compared with QD
users ($1857 vs. $1210, p¼ 0.032).

Patients with QD use were more likely to be pre-
scribed fluticasone propionate/salmeterol (68.8% vs.
57.2%, p< 0.001) or fluticasone propionate (13.2% vs.
8.4%, p¼ 0.007) and less likely to be prescribed
mometasone/formoterol (6.0% vs. 13.7%, p< 0.001)
than BID users (Table 4). Almost one-third (32.9%) of
all patients reported taking a break of a week or lon-
ger from their inhaled controller. Based on responses
to the AAAQ, QD users were more at risk for nonad-
herence to their asthma medication plan than BID
users (Table 2).

Reasons for once daily use

The majority of patients reported the main reason for
QD inhaled controller use was the perceived lack of
need to take more than one daily dose, with 44.1%
reporting “I do not need to take it more than once
per day” and 34.0% reporting “My doctor told me to
take it once per day” (Table 5). Of patients who
reported physician-directed QD dosing, 70.1% con-
firmed the pharmacy prescription was written for QD
use. Patients with QD use were more likely to agree

with the AAAQ statement “My asthma is mild and
does not require regular preventative treatment” and
44.8% had “need” as a barrier compared with 29.4%
of BID users (p< 0.001) (Table 2). Patients with BID
use indicated a greater need for their inhaled control-
ler than QD users, per the average Adherence
Estimator Necessity Domain scores (Table 2).

Discussion

Previous studies have reported low rates of adherence
to inhaled controllers among patients with asthma,
with estimates ranging from 30% to 70% of the pre-
scribed dose [15–19]. In this study, 69% of respond-
ents reported inhaled controller use that followed the
recommended BID schedule, while 31% of patients
reported QD use. Studies investigating intentional
nonadherence of inhaled controllers are limited. In a
Danish study, intentional nonadherence (non-BID use
a few times per week) was reported by 24% of patients
with prevalent ICS use [20], while Gadkari et al.
reported 34% of patients currently on therapy for
chronic disease, including asthma, were nonadherent
(intentionally skipped or altered doses) [21].

The Health Belief Model suggests patients are more
likely to be adherent to treatment if they perceive
their illness as significant and the proposed treatment
as effective with minimal side effects, cost, or lifestyle
modifications [22,23]. We found patients most com-
monly reported a lack of perceived need to take their
inhaled controller more than QD (44%) as the main
reason to use the twice daily regimen once daily.

Table 3. Baseline healthcare resource utilization.
Utilization Counts Total (n¼ 1401) QD use (n¼ 433) BID use (n¼ 968)

Mean (SD) Mean (SD) Mean (SD) p

All-cause countsa

Inpatient admissions 0.1 (0.4) 0.1 (0.3) 0.1 (0.5) 0.059
ER visits 1.1 (3.3) 1.1 (3.2) 1.1 (3.4) 0.937
Ambulatory visits (office and outpatient) 17.8 (18.1) 14.5 (13.9) 19.2 (19.5) <0.001

Asthma-related countsa,b

Inpatient admissions 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.213
ER visits 0.1 (0.5) 0.1 (0.4) 0.2 (0.5) 0.004
Ambulatory visits (office and outpatient) 3.7 (5.4) 2.8 (4.5) 4.1 (5.7) <0.001

Medication counts
Unique medications 9.8 (6.0) 8.2 (4.9) 10.5 (6.3) <0.001
Unique dispensings 36.9 (28.2) 30.4 (23.5) 39.8 (29.5) <0.001

n (%) n (%) n (%)

At least 1 fill for:
Antidepressants 335 (23.9) 79 (18.2) 256 (26.5) <0.001
Intranasal medications for allergic rhinitis 604 (43.1) 176 (40.7) 428 (44.2) 0.221
Hypertensives 528 (37.7) 156 (36.0) 372 (38.4) 0.404
Antihyperlipidemics 331 (23.6) 89 (20.6) 242 (25.0) 0.077
COPD and asthma medications 1,378 (98.4) 424 (97.9) 954 (98.6) 0.373
Maintenance medications 1,276 (91.1) 394 (91.0) 882 (91.1) 0.920
Rescue medications 1,136 (81.1) 324 (74.8) 812 (83.9) <0.001

aCounts are average occurrences during the 12-month baseline period.
bAsthma-related medical utilization based on ICD-9-CM of 493.xx or pharmacy claims with an asthma medication.
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Three quarters of the QD users reported their asthma
was controlled as measured by the ACT, suggesting
that most experienced mild or nonexistent asthma
symptoms when surveyed. This was further supported
by the fact that QD users tended to agree with the
AAAQ statement “My asthma is mild and does not
require regular preventative treatment.” In contrast,
patients reporting BID use were more likely to agree
with the Adherence Estimator statement “I am con-
vinced of the importance of my prescription medi-
cation,” indicating a low risk of not taking their
medication as prescribed. Several studies have
reported the association of patient doubts about medi-
cation necessity and concerns regarding adverse events
with nonadherence to inhaled controller regimens

[6,24–28]. In Danish patients with asthma who were
prescribed ICS therapy for at least 1 year, 90% of
those intentionally nonadherent reported the main
reason for nonadherence was a lack of perceived
symptoms, and 60% reported they would prefer to
take more rescue medications instead of increasing
their inhaled controller dose [20]. Similarly, Partridge
et al. observed that 70% of patients preferred to adjust
their inhaled controller needs to changes in their
asthma (i.e. take less medication when well, more
when symptomatic) [29]. A symptom-directed
approach to asthma treatment in patients with mild-
to-moderate asthma in Greaves et al. produced similar
outcomes compared with patients who were adherent
to their ICS treatment, whereas adherent patients with

Figure 2. Annualized baseline total and asthma-related healthcare costs. �p< 0.05, ��p< 0.01.

Table 4. Use of prescribed inhaled medication overall and by medica-
tion usage.

Inhaled Medications Total (n¼ 1401)
QD

use (n¼ 433)
BID

use (n¼ 968) p
n (%) n (%) n (%)

Fluticasone/salmeterol 852 (60.8) 298 (68.8) 554 (57.2) <0.001
Flunisolide 7 (0.5) 4 (0.9) 3 (0.3) 0.212
Ciclesonide 50 (3.6) 17 (3.9) 33 (3.4) 0.642
Triamcinolone 8 (0.6) 5 (1.2) 3 (0.3) 0.116
Mometasone/formoterol 159 (11.4) 26 (6.0) 133 (13.7) <0.001
Fluticasone 138 (9.9) 57 (13.2) 81 (8.4) 0.007
Formoterol 17 (1.2) 6 (1.4) 11 (1.1) 0.792
Budesonide 47 (3.4) 16 (3.7) 31 (3.2) 0.632
Beclomethasone 178 (12.7) 49 (11.3) 129 (13.3) 0.340
Salmeterol 12 (0.9) 7 (1.6) 5 (0.5) 0.056
Budesonide/formoterol 136 (9.7) 37 (8.6) 99 (10.2) 0.379
Aclidiniuma 7 (0.5) 3 (0.7) 4 (0.4) 0.683
aWe were unable to determine whether aclidinium, a COPD-indicated medication, was used
off-label or if these patients with asthma were misclassified.
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more severe asthma had better outcomes than those
with variable ICS use [30].

Intentional QD users had better controlled asthma
compared with BID users, as evidenced by higher ACT
scores and lower need for rescue medications. Patients
with QD use also had fewer all-cause and asthma-
related ER and ambulatory visits, thus lower healthcare
costs at baseline compared with BID users. This is fur-
ther supported by the observed mean general health sta-
tus scores being 5 points higher in QD versus BID users
and almost 25 points higher when compared to mean
scores from data collected among a normative sample of
patients with asthma aged 40 and older [15]. Compared
with BID users, more QD users had no comorbidities
(14% vs. 7%) and lower Charlson comorbidity scores
(1.1 vs. 1.3). Nonadherence (according to the medication
label) has been shown to increase in cases of mild and
severe disease [31], which may explain why healthier
patients with better controlled asthma in this survey
were more likely to use their BID-indicated controller
QD, and is in line with a lower perceived need for treat-
ment. Additionally, for patients on low-dose mainten-
ance ICS/LABA (Global Initiative for Asthma, GINA,
Step 3) who have achieved asthma control for at least 3
months, GINA guidelines recommend a step-down in
therapy to QD to find the minimum effective dose to
maintain control. For patients on a moderate or high
dose of ICS/LABA (GINA Step 4), guidelines recom-
mend a 50% reduction in the ICS component only [1].
Given that patients who chose QD use were more likely
to have better asthma control, less severe asthma, and
greater health compared to patients taking twice-daily
therapy, it is possible that they were directed by their
physician to step-down their therapy per the recom-
mended guidelines; however, we found that only one-
third (34%) of patients reported that their main reason
for QD use was per the physician’s orders, and of those
patients, 70.1% confirmed the prescription was written
for QD use. Overall, only 11% of the 1401 patients in
the analysis were prescribed once daily use by their
healthcare provider. Prescribers seem to be following

recommended product labeling; however, this may not
match a patient’s perceived need. Physicians should con-
sider routinely assessing patient’s health status using
measures such as the ACT, as well as their medication
taking beliefs and behaviors, to better assess appropri-
ate therapy.

Limitations

Results of this study are based on survey and claims
data and should be interpreted under the context of
certain limitations. Response to the patient survey was
voluntary and respondents may not be representative
of the general population (e.g. sample bias toward
patients interested in research, healthier, more engaged
in their health). Asthma diagnosis was self-reported
and not confirmed by medical records or physician
contact. Additionally, data was not collected on
whether patients had an asthma action plan which may
have indicated a step-down in asthma therapy during
times of asthma control. Lastly, the results are from a
managed care population with prescription drug bene-
fits and may not be applicable to other populations.

Conclusions

In adult patients with asthma, perceptions regarding
health and the perceived necessity of inhaled control-
lers to control or treat asthma are the main drivers of
medication-taking behavior. In this study, most of the
intentional QD controller use was by patient’s deci-
sion, and not by the prescriber, mainly due to a per-
ceived lack of need for more than once-daily therapy.
Patients who chose once-daily use were more likely to
have better asthma control, less severe asthma, and
greater health compared to patients taking BID ther-
apy. Examination of long-term outcomes associated
with intentional QD use of inhaled controllers among
asthma patients with similar severity is warranted to
examine if asthma control can be maintained with less
frequent use of controllers.

Table 5. Main reasons for intentional QD usage of BID-intended inhaled
medications.

QD Use (n¼ 433)

The main reasona I take this medication once per day is… n %

I do not need to take it more than once per day 191 44.1
My doctor told me to take it once per day 147 34.0
I want to save money 44 10.2
I’m concerned about side effects 20 4.6
I want to make it last longer 16 3.7
I only take it when I have symptoms 12 2.8
It’s inconvenient to take it more than once per day 2 0.5
aRespondents may choose only one main reason.
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