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ABSTRACT
Objectives: Asthma is a chronic respiratory condition with a U.S. prevalence of 7.4%. Despite numer-
ous treatment options, asthma remains poorly controlled in some patients. Uncontrolled asthma
is associated with high healthcare resource utilization (HCRU) and reduced productivity. This study
assessed symptoms, productivity, and HCRU of patients adherent to medium/high-dosage inhaled
corticosteroid/long-acting beta2-agonist (ICS/LABA) treatment, and the relationship of asthma con-
trol with these parameters. Methods: Data were collected in the U.S. in 2013–2016 in the Adelphi Res-
piratory Disease Specific Programme, a cross-sectional survey. Participating physicians (n= 258) each
completed a record form for eligible patients, who were receiving medium/high-dosage ICS/LABA
treatment with self-reported moderate/high adherence, completed the Asthma Control Test (ACT)
and the Work Productivity and Activity Impairment (WPAI) questionnaire, and were included in the
analyses. Results: Patients (n= 428) had amean of 59% symptom-free days in the past month. Wheez-
ing was the most troublesome symptom for 25% of patients. In the previous 12 months, the mean
number of exacerbations was 1.3; 15% of exacerbations required emergency room treatment and/or
hospitalization. Mean physician visits for asthma was 5.7. Asthma impacted leisure/personal time fre-
quently/constantly for 11% of patients, with 20% overall work impairment. Asthma was poorly con-
trolled (ACT score �15) in 18% of patients; poorer asthma control was associated with higher rates
of exacerbations, work impairment, and HCRU. Conclusion: Given the substantial burden described,
greater attention to asthma monitoring and management is necessary. Identification of novel treat-
ments may be important for patients not responding to medium/high-dosage ICS/LABA treatment.

Introduction

Asthma is a chronic condition in which episodic and
reversible inflammation and narrowing of the bronchi
results in recurrentwheezing, chest tightness, shortness of
breath, and coughing, with coughing often being themost
troublesome at night or early in the morning (1). Asthma
attacks and exacerbations can result from exposure to a
range of allergens or airborne irritants, exercise, stress,
colds or influenza, or extremes of weather (2). The preva-
lence of asthma inU.S. adults in 2015 has been reported as
7.6% (3), while globally the prevalence has been reported
to range from 1% to 16% (4).

Currently available asthma medications include rapid-
acting agents used to treat intermittent acute symptoms
and exacerbations, and long-term control agents used to
achieve andmaintain control of persistent asthma. Global
Initiative for Asthma (GINA) guidelines recommend a
stepwise approach to treatment to address asthma symp-
tom control and risk factors for longer term outcomes
(5), as shown in Figure 1. Although for many patients
with asthma, disease control can be achieved through

CONTACT Mark Small mark.small@adelphigroup.com Adelphi Real World, Adelphi Mill, Grimshaw Lane, Bollington, Cheshire SK JB, UK.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ijas.

environmental, lifestyle, and therapeutic interventions,
not all patients achieve adequate asthma control evenwith
medication (6,7). Poor adherence tomedication regimens
is a recognized issue in asthma (8); and increasing adher-
ence can often lead to significant improvements in asthma
control. However, some patients continue to have poorly
controlled asthma even when adherent to high-intensity
treatment (9), and represent a much more difficult to
treat asthma population given they are not responding to
higher daily dosages of inhaled corticosteroids.

Asthma has been reported to be associated with
reduced work productivity (10–12). Uncontrolled asthma
can result in a high level of healthcare resource utiliza-
tion (HCRU), including visits to healthcare professionals
(HCPs), with unscheduled visits and trips to the emer-
gency room (ER) and hospitalizations not uncommon
(10,11).

This analysis assessed the symptom burden, work
productivity impact, and HCRU of patients adherent to
medium- or high-dosage inhaled corticosteroid/long-
acting beta2-agonist (ICS/LABA) treatment. In this
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Figure . Stepwise approach to asthma treatment. Figure reproduced with permission from Global Initiative for Asthma, b. ∗Not
for children < years. ∗∗For children – years, the preferred Step  treatment is medium dose ICS. #Low dose ICS/formoterol is the
reliever medication for patients prescribed low dose budesonide/formoterol or low dose beclomethasone/formoterol for maintenance
and reliever therapy. †Tiotropium by mist inhaler is an add-on treatment for patients with a history of exacerbations; it is not indicated in
children< years. ICS, inhaled corticosteroids; IgG, immunoglobulin G; IL, interleukin ; LABA, inhaled long-acting beta agonists; LTRA,
leukotriene receptor antagonist; OCS, oral corticosteroid; SABA, inhaled short-acting beta agonists.

respect, the adherence of the patient to their treatment
has already been established and is unlikely to be a con-
tributing factor to asthma disease burden reported in
this study. The relationships between the level of asthma
control and the reported symptomatic burden, work
impairment, and HCRU were also considered.

Methods

Data collection

Data were taken from the Adelphi Real World Respi-
ratory Disease Specific Programme (DSP), a real-world,
point-in-time, patient record-based survey of patients
with asthma and chronic obstructive pulmonary disease
(COPD). The DSPmethodology has been published (13).
Data were collected in the U.S. between 2013 and 2016,
during which period the DSP was fielded 3 times, in Q4
2013, Q4 2014–Q1 2015, and Q4 2015–Q1 2016.

Physicians were identified from publicly available
lists and contacted to complete a telephone screening
to determine if they met the entry criteria to be invited
to participate in the program. To be included in the
DSP, physicians had to be board certified in a primary
care (family medicine, internal medicine) or respiratory
(pulmonologist, allergist) specialty for at least 5 and no
more than 35 years and were required to be managing

patients with asthma and patients with COPD. The data
for the current analysis came from the first 5 patients
aged over 12 years with a physician-confirmed diagnosis
of asthma attending each of the participating physicians’
office or clinic; these patients are referred to as the study
population. Physicians completed a patient record form
(PRF) for each patient, including demographics, asthma
diagnosis and medical history, asthma-related HCP
consultation history, spirometry test results, details of
exacerbations in the previous 12 months, and current
and prior treatment information.

Each patient was invited to fill out a patient self-
complete form (PSC), which was optional. PSCs collected
information on demographics, asthma medical history,
current asthma treatment, and details of current asthma
symptoms and a standalone question on the impact of
asthma on leisure and personal time. The following vali-
dated questionnaires were included: Asthma Control Test
(ACT) (14), the Work Productivity and Activity Impair-
ment questionnaire (WPAI) (15), and the Morisky Medi-
cation Adherence Scale (MMAS) (16).

Study population

Patients were required to have a diagnosis of asthma to be
included in the analysis; patients with a physician-
confirmed diagnosis of concomitant COPD were
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excluded. Patients also had to be currently prescribed
medium- or high-dosage ICS/LABA treatment, the
parameters of which are defined in Table 1. Only patients
with self-reported moderate to high adherence according
to the MMAS (see description of MMAS in section on
Questionnaires) were included.

Questionnaires

The ACT is a validated 5-question patient-completed
questionnaire that asks patients to rate i) impact of asthma
at work, school, or home, ii) frequency of shortness of
breath, iii) nocturnal symptoms, iv) rescue inhaler usage,
and v) patient overall perception of asthma control, with
5 responses per item allocated a score from 1 to 5, result-
ing in a total score in the range 5–25 (14). Patients with
a score of �15 were defined as poorly controlled, those
with a score between 16 and 19 were defined as not well
controlled, and those with a score of �20 were defined as
well controlled.

The WPAI questionnaire is designed to measure
impairments in both paid work and unpaid everyday
activities such as work around the house, shopping, child
care, exercising, studying, etc. It consists of 6 ques-
tions establishing employment status, hoursmissed owing
to asthma and other reasons, actual number of hours
worked, and the degree to which asthma affected pro-
ductivity and impaired everyday activities on a 0–10 scale
(15). Those items related to work were only answered by
patients in paid employment while all patients were asked
to report their total activity impairment. It results in the
generation of 4 scores, each expressed as a percentage of
work time missed or a percentage impairment:

� absenteeism (work time missed due to impairment):
calculated as hours missed as a percentage of total
work hours using: patient-reported hours missed
during the 7-day recall period/(patient-reported
hours worked during the 7-day recall period +
patient-reported hours missed during the 7-day
recall period) x 100;

� presenteeism (ability to function at work while
being impaired): calculated as a percentage using:
patient-reported impact of asthma on productivity

at work during the 7-day recall period recorded on
a scale of 0 (no impact) to 10 (prevented me from
working) x 10;

� overall work impairment: calculated as a percent-
age using: patient-reported hours worked, patient-
reported hours missed, and patient-reported impact
of asthma on productivity during the 7-day recall
period, applying an algorithm described on the
WPAI website (17); and

� total activity impairment: calculated as a percentage
using: patient-reported impact of asthma onproduc-
tivity in regular unpaid activities during the 7-day
recall period recorded on a scale of 0 (no impact) to
10 (prevented activities) x 10.

The MMAS comprises 8 multidimensional items
related to intentional and unintentional non-adherence,
providing a total score between 0 and 8 (16). Patients with
a score of 8 were defined as having high adherence, those
with a score of 6 or 7 were defined as having moderate
adherence, and those with a score of <6 were defined as
having low adherence and were excluded from the study.
The resultant classification provides a qualitative assess-
ment of a patients’ adherence to treatment and has been
used recently for measuring adherence in asthma patients
(18,19).

Analysis

Descriptive statistics were produced for each outcome,
with no imputation formissing data.Mean values are pre-
sented ± standard deviations. Patients were grouped by
their ACT score and categorized as poorly controlled, not
well controlled, or well controlled. Outcomes were evalu-
ated by ACT score category via descriptive statistics.

Ethical considerations

The original research was conducted as a market research
survey in accordance with the amended Declaration of
Helsinki, adhering to the ICC/ESOMAR International
Code on observational research (20), and performed
in full accordance with the rules of the U.S. Health
Insurance Portability and Accountability Act 1996 (21).

Table . Classification of ICS/LABA dosage levels
a b
.

Medication Low dosage Medium dosage High dosage

Budesonide/Formoterol fumarate dihydrate (pMDI) /. ( µg ICS) Not applicable /. ( µg ICS)
c

Fluticasone propionate/Salmeterol xinafoate DPI / ( µg of ICS) / ( µg of ICS) / ( µg of ICS)
Fluticasone propionate/Salmeterol xinafoate HFA / ( µg of ICS) / ( µg of ICS) / ( µg of ICS)
Fluticasone furoate/Vilanterol / ( µg of ICS) not applicable / ( µg of ICS)
Mometasone furoate/Formoterol fumarate dihydrate Not applicable / ( µg of ICS) / ( µg of ICS)

Note. aBased on GINA guidelines (GINA ). bTo be included, patients were required to be currently prescribed medium- or high-dosage ICS/LABA treatment.
cClassified as medium dosage by GINA but treated as high dosage for the purpose of this study.
DPI, dry powder inhaler; HFA, hydrofluoroalkane; ICS, inhaled corticosteroid; LABA, inhaled long-acting beta agonists; pMDI, pressurized metered-dose inhaler.



4 J. DAVIS ET AL.

All patients included in the Respiratory DSP provided
written informed consent to participate. All data were
anonymized and aggregated prior to receipt by Adelphi
Real World for analysis.

Results

Study population

Of the 3215 patients with asthma collected from 628
physicians within the observation period in the United
States, a total of 428 patients from 258 physicians (106
PCPs, 117 pulmonologists, and 35 allergists) met inclu-
sion criteria and were included in this analysis. One thou-
sand three hundred and eight-one patients were excluded
as they declined to complete a self-completion question-
naire. The mean age of the patients was 44 years; 62%
were female, 2.4% were smokers, and 70%were employed
(Table 2).

Symptomatic burden

Themean forced expiratory volume in one second (FEV1)
reported by physicians was 65.2% ± 19.7% (±SD) of the

Table . Patient demographics (physician-reported unless stated
otherwise).

Parameter

Age, years – N 
Mean (SD) . (.)

Female – N 
n (%)  (.)

Ethnicity – N 
Caucasian – n (%)  (.)
African American – n (%)  (.)
Hispanic – n (%)  (.)
Asian, Indian subcontinent – n (%)  (.)
Asian, Other – n (%)  (.)
Other – n (%)  (.)

BMI, kg/m – N 
Mean (SD) . (.)

Smoking status – N 
Never smoked – n (%)  (.)
Ex-smoker – n (%)  (.)
Smoker – n (%)  (.)

Patient employment status (patient-reported) – N 
Employed – n (%)  (.)
Homemaker – n (%)  (.)
Retired/Unemployed/Long-term disability – n (%)  (.)
Student – n (%)  (.)

Selected comorbidities
CV risk factors (hypertension, hyperlipidemia) – n/N (%) / (.)
Serious CV condition – n/N (%) / (.)
Allergic rhinitis – n/N (%) / (.)
Gastroesophageal reflux disease – n/N (%) / (.)
Anxiety or depression – n/N (%) / (.)

Note. BMI, body mass index; CV, cardiovascular; Serious CV includes angina
pectoris, cardiac arrhythmias, congestive heart failure, coronary artery dis-
ease, myocardial infarction, peripheral vascular disease, pulmonary arterial
hypertension, cerebrovascular disease or thrombosis; SD, standard deviation.
Lower denominator for allergic rhinitis as information not collected in 
survey.

predicted normal value among the 240 patients with data
available.

The majority (81%) of patients reported experiencing
symptoms of asthma. When describing the frequency of
symptoms, 31% (130/419) of patients reported experienc-
ing symptomsmore than twice aweek during the previous
30 days, with 10% reporting symptoms occurring every
day (Figure 2A). Themean number of symptom-free days
reported out of the past 30 days was 17.8 ± 9.8 (59% of
30 days).

During the previous 4 weeks, the most troublesome
symptom was wheezing, which was reported by 25%
(64/259) of patients, followed by shortness of breath
on exertion, reported by 19% (50/259) of patients
(Figure 2B). Overall, 11% of patients (46/414) indicated
that asthma symptoms impacted their leisure or personal
time frequently or constantly, although 34% reported no
impact. (Figure 2C).

Productivity at work

Of the patients with available data included in the anal-
ysis, 278 (70%) were currently employed, 29 (7%) were
homemakers, and 32 (8%) were students (Table 2). Not
all patients completed all relevant items on the WPAI:
absenteeism was calculated using data available from 267
patients, presenteeism was calculated using data available
from 276 patients, and overall work impairment was cal-
culated using data available from 263 patients. Asthma
resulted in considerable work impairment, particularly
in terms of presenteeism and overall work impairment.
The mean absenteeism, presenteeism, and overall work
impairment in the previous 7 days due to asthma were
2.4%± 9.8%, 18.6%± 19.1%, and 19.6%± 20.4%, respec-
tively. Based on an average 40-hour working week, this
equates to 7.8, 7.4, and 1.0 hours lost due to overall work
impairment, presenteeism, and absenteeism, respectively.

Exacerbations and Health care resource utilization

In the previous 12 months, patients had experienced
a mean of 1.3 ± 1.9 asthma exacerbations, with 36%
(153/422) of patients having 2 or more exacerbations
in this period. Exacerbations were defined as physician-
confirmed worsening of symptoms beyond normal day
to day variations, although not all exacerbations reported
required medication changes or other interventions.
However, data gathered on the PRFs indicated that
asthma resulted in substantial HCRU.

There was a high level of variability in the number of
asthma related HCP visits; the mean numbers of sched-
uled total physician, primary care, and specialist visits
for asthma reported in the previous 12 months were
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Figure . Patient-reported symptomatic burden of asthma: (A)
Maximum frequency of symptoms (during previous  days);
(B) Most troublesome symptoms (during previous  weeks);
(C) Impact on daily living: leisure/personal time SOB, shortness of
breath.

5.7 ± 12.0, 1.9 ± 3.8, and 3.4 ± 7.0, respectively. In
addition to these scheduled visits, 15.2% of exacerbations
required treatment in the ER and/or involved hospitaliza-
tion. PRFs included completed hospitalization informa-
tion for 422 patients; of these, 13% of patients (54/422)
had been hospitalized at least once and 2% (8/422) had
been hospitalized on 3 or more occasions in the past
12months as a result of an asthma exacerbation. For those
patients admitted to hospital, themean number of asthma
related in-patient days in the previous 12 months was
5.4 ± 7.04.

Stratification based on asthma control status

The ACT was completed by 403 patients: 199 (49%) were
well controlled (ACT score�20), 130 (32%) were not well
controlled (ACT score 16–19), and 74 (18%) were poorly
controlled (ACT score�15). There were substantial asso-
ciations between asthma control status and medication
use, work impairment, frequency of exacerbations, and
HCRU in terms of visits to physicians and hospitalizations
(Table 3).

Among poorly controlled patients, 73% (54/74)
reported using their rescue inhaler at least once daily,
compared with 7% (9/130) and 0% (0/199) of not well-
controlled patients and well-controlled patients, respec-
tively (Table 3). The mean number of oral corticosteroid
(OCS) bursts decreased with increasing levels of control
(Table 3), with 50% (34/68) of poorly controlled patients
receiving at least 2 OCS bursts within the last 12 months
compared with 37% (47/128) and 11% (22/196) of not
well-controlled and well-controlled patients, respectively.

Asthma control status was related to productivity at
work and in unpaid activities, with the mean absen-
teeism from work due to asthma in the past 7 days rang-
ing from 9.7% ± 15.8% for poorly controlled patients to
0.3% ± 2.0% for those who were well controlled. Pre-
senteeism showed a similar relationship with control sta-
tus; the mean impairment while working due to asthma
reported by poorly controlled patients was 41% ± 27%,
while well-controlled patients reported only 8% ± 12%
presenteeism. The mean overall work impairment due to
asthma was 44% ± 29%, 29% ± 14%, and 8% ± 13%
and the mean total activity impairment was 60% ± 23%,
31% ±14%, and 11% ±14%, for poorly controlled, not
well-controlled, and well-controlled patients, respectively
(Table 3).

As might be expected, the mean number of exac-
erbations experienced in the previous 12 months was
correlated with asthma control status (Table 3). Overall,
81% (59/73) of poorly controlled patients experienced
at least one exacerbation within the last 12 months
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Table . Measures of asthma burden and HCRU by level of asthma control.

Poorly-controlleda Not well-controlledb Well-controlledc

N=  N=  N= 

Pre-bronchodilator FEV % predictedd,mean . (n= ) . (n= ) . (n= )
Patients using their rescue inhaler on a daily basise,% . (n= ) . (n= ) . (n= )
WPAI: % overall work impairment due to asthmae,mean . (n= ) . (n= ) . (n= )
WPAI: % total activity impairment due to asthmae,mean . (n= ) . (n= ) . (n= )
Number of asthma related visits to any physician in the last  monthsd,mean . (n= ) . (n= ) . (n= )
Number of exacerbationsf in the last  monthsd,mean . (n= ) . (n= ) . (n= )
Number of OCS bursts in the last  monthsd,mean . (n= ) . (n= ) . (n= )
Number of exacerbation-related ER-only visits in the last  monthsd,mean . (n= ) . (n= ) . (n= )
Number of exacerbation-related hospitalizations (ER and admissions) in the
last  monthsd,mean

. (n= ) . (n= ) . (n= )

Number of asthma related in-patient days in the last  monthsd,mean . (n= ) . (n= ) . (n= )

Note. aACT score�; bACT score –; cACT score�; dphysician-reported; epatient-reported; fany physician-confirmedworsening of symptoms beyond normal
day to day variations.
ACT, Asthma Control Test; ER, emergency room; FEV, forced expiratory volume in  second; OCS, oral corticosteroid: WPAI, Work Productivity and Activity Impair-
ment Questionnaire.

compared with 63% (80/127) and 36% (71/197) of not
well-controlled and well-controlled patients, respec-
tively. Three or more exacerbations were reported by
29% (21/73) of poorly controlled patients in the past
12 months, compared with 7% (14/197) of patients who
were well controlled.

Well-controlled patients had lower levels of HCRU
than less well-controlled patients when considering visits
to the ER, hospital admissions, days spent in hospi-
tal, and requirement for intensive care (Table 3). Only
6.1% (12/197) of well-controlled patients were hospi-
talized following an exacerbation in the last 12 months,
compared with 7.1% (9/127) and 39.7% (29/73) of not
well-controlled patients and poorly controlled patients,
respectively. Four poorly controlled patients were hospi-
talized 5 or more times following an exacerbation in the
previous 12 months, while no patients with higher levels
of asthma control had this level of hospitalization. The
mean number of in-patient days reported was highest in
poorly controlled patients and lowest in well-controlled
patients. No well-controlled patients were reported as
spending time in intensive care in the previous 12months.

Discussion

Data collected via physician- and patient-reported ques-
tionnaires (PRF and PSC, respectively) showed that
asthma was associated with substantial symptomatic
burden, work impairment, and HCRU. Our findings
also showed worsening asthma control was associated
with incremental increases in symptoms, absenteeism,
presenteeism, andHCRUburden. The burden of difficult-
to-treat and severe asthma are well established (6,22,23),
but importantly our study findings represent a population
of asthma patients who were adherent to their medium-
or high-dosage ICS/LABA treatment. Since the most

common cause of uncontrolled asthma is non-adherence
to maintenance treatment (24), a sizable proportion
of patients in our study are therefore not receiving
the expected treatment benefit. It is also a reasonable
assumption that outcomes in the equivalent less adherent
population would be worse, and therefore asthma control
may be achieved by first addressing ways to improve
adherence rather than necessarily requiring changes to
their treatment.

The findings reported here related to symptomatic
burden experienced by patients are comparable to the
12-month Formoterol and Corticosteroids Establish-
ing Therapy (FACET) study. The mean percentages of
symptom-free days during the 12-month FACET study
of patients with asthma receiving budesonide/formoterol
were reported as 51% for patients with a total daily dose of
200 µg budesonide/24 µg formoterol and 55% for patients
with a total daily dose of 800 µg budesonide/24 µg for-
moterol (25), compared with 59% (a mean of 17.8
symptom-free days out of the past 30 days) reported in
this study. Our study reported amean of 1.3 exacerbations
of any severity in the previous 12 months in a U.S. study
population, with amean 1.0 requiring acute oral corticos-
teroid treatment; by contrast, a pooled analysis of 6 open-
label international studies of patients with asthma receiv-
ing Step 4 budesonide/formoterol treatment reported
0.31 exacerbations per patient per year (26), although
patients with a recent exacerbation were excluded.

The level of work impairment due to asthma reported
here was similar to that found by Chen et al, who reported
5% absenteeism (compared with 2.4% in this study) and
21% overall work impairment (comparedwith 20% in this
study) (22). This level of productivity impact is compara-
blewith that seen for a number of other diseases. A similar
level of absenteeism to that reported in this study has been
described for allergic rhinitis, uncontrolled hypertension,
and type 2 diabetes (27). A higher level of absenteeism
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has been reported for epilepsy (7% in the United States
and 9% in Europe) (28) and symptomatic depression
(32%) (27). Absenteeism in patients with rheumatoid
arthritis has been reported to be similar to that reported
in our analysis in some studies (29,30), but has also
been reported to be 12–13% in a recent Phase 3 trial
(31). Mean presenteeism in our study was much higher
than absenteeism, at 19%; presenteeism in the range of
12%–24% has been reported for epilepsy (28), allergic
rhinitis, and type 2 diabetes, while it was only 7% for
uncontrolled hypertension (27). Presenteeism as high
as 49% has been reported for symptomatic depression
(27) and 42–46% for rheumatoid arthritis (31). Finally,
while overall work impairment as high as 60% has been
described for symptomatic depression (27), and close
to 30% for epilepsy (27) and allergic rhinitis (27), the
20% reported here is comparable with that seen in type 2
diabetes (27) and in some studies in rheumatoid arthritis
(28,30), but higher than that caused by uncontrolled
hypertension (27) and other studies in rheumatoid
arthritis (31).

The visits to primary care and specialist physicians, as
well as ER visits and hospital stays reported here show a
substantial utilization of healthcare resources related to
asthma, as has been reported elsewhere. In the United
States in 2007, 7.2 million visits were made to physician
offices and 1.1million visits to the ER by adults because of
asthma and there were 299,000 asthma-related hospital-
izations (32). A registry study conducted in North Amer-
ica, Europe, and Asia between 2006 and 2009 (82.1% of
patients receiving ICS/LABA with 1675 µg beclometha-
sone dipropionate equivalent for ICS) reported mean
annual unscheduled physician visits related to asthma of
3.8, mean annual ER visits of 1.8, and mean annual hos-
pitalizations of 0.7 (11,33).

The burden of asthma in this study was related to
patients’ asthma control status, with symptoms, produc-
tivity, and HCRU all associated with the level of asthma
control. The burden in poorly controlled patients was
substantially greater than in patients classified as not
well controlled and well controlled, confirming findings
previously reported from other studies. In a study using
data from the 2006 U.S. National Health and Wellness
Survey (34), absenteeism, presenteeism, overall work
impairment, visits to healthcare providers, ER visits,
and hospitalizations were all observed to be significantly
lower in well-controlled patients with an ACT score of
�20 compared to patients with a score of <20. A later
study, using 2011 data from the same source, confirmed
these findings (35).

A number of potential limitations of this study are
acknowledged. Firstly, adherence to ICS/LABA treatment
was self-reported and could not be verifiedwith pharmacy

claims data. As self-reporting of medication adherence is
well documented to be associated with overestimation of
medication compliance (36), it is possible that the level
of adherence for some patients was actually lower than
reported. However, the measure used to assess adherence
has been shown to be reliable, with good concurrent and
predictive validity in an outpatient setting (16). Secondly,
the study population included only patients who con-
sulted a physician and agreed to participate, which could
have resulted in a sample that overrepresented patients
who visit their physician more frequently than the aver-
age patient, or who experience asthma-related symptoms
despite adherence to their treatment regimen. Finally,
this was a point-in-time study rather than a longitudinal
study; thus, descriptive data are presented assessing the
association between factors rather than an assessment of
causality.

In conclusion, these findings suggest an unmet need
in asthma management: patients were still experiencing
symptoms and impairment of productivity, and utiliz-
ing a considerable level of healthcare resources, despite
good adherence to medium- or high-dosage ICS/LABA
treatment. Ongoing research is, therefore, essential to bet-
ter understand all the factors affecting the achievement
of asthma control, potentially including identification of
novel treatment strategies for patients not responding to
ICS/LABA treatment, even at medium- or high-dosage.
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