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Abstract:

Background: The Asthma Impact on Quality of Life Scale (A-IQ®) assesses patient-
perceived negative effect of asthma on qualityfef(QoL). Its standard error of measurement
is known, it has strong construct, convergent, @adrgent validity, and provides information
that is unique among asthma outcome measures.

Objective: To characterize A-IQOLS’ psychometric propertesl suitability for use in
demographically and clinically diverse adult asthpoaulations.

Methods: Data from participants in five independent astistogies, whose samples ranging
from patients with well-controlled moderate asthim@aatients with severe, poorly controlled
asthma were pooled to determine the psychometrforpeance of A-IQOLS scores, overall and
in multiple demographic, disease status, and ssuthgroups.

Results: Pooled sample (n = 597) age averaged 45 yed¥s e female, 65% were White,
22% African American, 11% Hispanic, and 11% kaagh school education. The rated
importance of its underlying life dimensions and #ssociations between A-IQOLS scores and
lung function, symptoms, ACT, Juniper Mini-AQLQ,caMarks AQLQ scores was very similar
regardless of patient demographic and clinical attaristics. A-IQOLS scores discriminated
among the individual study samples as well as githgent-reported symptom and functional
status measures. Distribution and anchor-basesidenations suggest an A-IQOLS minimum
clinically important difference (MID) in the vicity of 0.50, and not smaller than 0.33, scale
score units.

Conclusions: A-IQOLS is valid for research, and potentiallinatal, use in demographically
and clinically diverse patients.

(231/250 words)



Clinical Implications

The Asthma Impact on Quality of Life Scale assefisesegative impact of asthma on quality of
life from the patient’s perspective and is suitaddean asthma outcome measure in diverse
demographic and clinical populations.

Capsule Summary

This report extends knowledge of the reliabilitgligity, and sensitivity of the Asthma Impact
on Quality of Life Scale (A-IQOLS) to diverse patiesubgroups and provides information
useful for evaluating within-patient score changd #or power/sample size estimation to
support A-IQOLS’ as an outcome measure in clinieakarch and practice.
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Abbreviations used

ACT: Asthma Control Test; A-IQOLS: Asthma Impact Quality of Life Scale; ASUI: Asthma
Symptom Utility Index; AQOLIS: Asthma Quality of 1d Impact Study; BTR: Bronchial
Thermoplasty Responder; CPAP: Effect of [Continjdasitive Airway Pressure on Reducing
Airway Reactivity in Patients with Asthma; CR: Cbeient of Repeatability; DASH: DASH
Diet for Asthma study; FEV1: Forced Expiratory Visla in 1 second; LASST: Long-acting
Beta Agonist Step Down Study; Marks AQLQ: Marks i#ag Quality of Life Questionnaire;
Mini-AQLQ: Juniper Mini Asthma Quality of Life Quésnnaire; MID: Minimum Clinically
Important Difference; QoL: Quality of Life; Flanag&OLS: Flanagan Quality of Life Scale;
SD: Standard Deviation; SEM: Standard Error of Measient.



INTRODUCTION

Standardized core outcome measures used in astiseach include spirometry, asthma
control, exacerbations, and health care utilizatibio measure of patients’ asthma-related
physical, social, emotional, or role functioninggurality of life has been recommended as a core
outcome. Recently, a measure is available thasass thpatient’s perspectiven the impact
of asthma and its treatment on their quality &.lif

The Asthma Impact on Quality of Life Scale (A-IQOL&ks patients to rate the negative effect
of their asthma on each of 16 research-based diorensf quality of life on a 5-point scaleA-
IQOLS summary scores (the average of the dimensitimgs) are interpretable on the original
rating scale. In the AQOLIS test-retest study,@QOLS has strong content, convergent and
divergent validity, and its standard error of meament (SEM) was determined to be +0.27.
Participants in AQOLIS had diverse levels of astlsmeerity, a wide range in level of asthma
control, and moderate racial and ethnic diversifpwever, its size (n = 147) and composition
did not support subgroup analyses to determingé¢neralizability of the A-IQOLS’
psychometric properties to specific patient poparket, such as those with low education, from
specific racial/ethnic backgrounds, or with sevasthma.

A-IQOLS also was administered as an ancillary messufour additional, independent asthma
clinical trials that differed widely in target pdation, eligibility criteria, clinical intervention
and study design. Pooled baseline data fromwaidtudies were analyzed to: 1) determine
whether the rated personal importance of the Famagality of life dimensions and
psychometric performance of the A-IQOLS supportis in diverse demographic groups and
clinical populations, 2) evaluate A-IQOLS’s senastti for differences in asthma severity and
clinical status, 3) estimate the minimum withinipat score change that is clinically important,
and 4) provide information to inform sample sizd gower estimates when planning future
studies.

METHODS

This research was supported by Grant No. HL119B453RWilson) from the NIH/NHLBI and
is approved by the Sutter Health IRB (SHIRB No.0B4327). All studies contributing data for
the present analyses were approved by their ragpdRBs. All subjects provided written
consent.

Studies
The following studies contributed baseline datapfooled analysis:

« “Asthma Quality of Life Impact Study” (AQOLIS)
« “DASH Diet for Asthma” (DASH]
« “Long-acting Beta Agonist Step-Down Study” (LASST)



» “A Prospective Observational Cohort Study of Biapicéors of Bronchial
Thermoplasty Response in Patients with Severe RefyaAsthma” (BTR)

» “Effect of [Continuous] Positive Airway Pressure Beducing Airway Reactivity in
Patients with Asthma” (CPAP)

Eligibility criteria of the LASST, AQOLIS, and BTBtudies Table E1, Online Repository)

ensured that enrolled patients had persistent astimeh were prescribed asthma treatment at or
above step 2. LASST patients’ asthma was well-controlled aridtieely stable on combination
inhaled corticosteroid (ICS) and long-acting begarast (LABA) (step 4 treatment). AQOLIS
participants had persistent asthma (treatment &t€pswithout regard to level of asthma confrol.
DASH targeted obese patients with poorly-controfisthma and CPAP targeted patients with
stable asthma and airway reactivity, without redgartleatment step. BTR study participants had
severe asthma, defined as asthma that was undedtdelspite high dose inhaled corticosteroids
plus LABA and/or other asthma controller medicagi¢ire., step 5 or 6 anti-asthma treatment), and
were approved to undergo bronchial thermoplasty.

Data

Baseline data were available for n = 597 patieA@Q@LIS: n = 152, LASST: n = 227, CPAP: n
=92, and BTR: n = 38).

Treatment step. Pharmacotherapy regimens wererdoded in all studies except CPAP and
classified, by step, per U.S. treatment guidelines.

Lung Function. Baseline lung function was assegsedand post-bronchodilator using ATS-
recommended procedures and equipriieRace-specific norms were used to determine,FEV
percent predicted values (PPHEV

Asthma Control. All studies administered the Asth@ontrol Test.

Symptoms. The Asthma Symptom Utility IndgdSUI)*° was administered in LASST, CPAP,
and AQOLIS. Juniper Mini-Asthma Quality of Life Syptom Sub-scafé scores were available
for AQOLIS, DASH, and BTR.

Disease-specific health status. Asthma symptomdsmapairment in patients’ physical, social,
emotional, and/or role-functioning were assessethéyuniper Mini-Asthma Quality of Life
Scale Total (AQLQ) scoféin AQOLIS, DASH, and CPAP, the Juniper StandamdliZ®LQ in
BTR, and the Marks AQL& in AQOLIS, LASST, and CPAP.

Asthma Impact on QoL Scale (A-IQOLS). The A-IQGgas self-administered by patients,
requiring less than 5 minutes (typically, 3-4).asks: “Over the past four weeks, how much did
your asthma negatively affect your life in eachird following areas?” Respondents were
instructed to “Consider the effects of the asthtsealf, the asthma medications you use, and




anything you did to avoid, treat, or get medicakdar asthma symptoms.” Ratings were
obtained on each of 16 life dimensidfis?on a 5-point, unidirectional Likert-type scaleNg
negative effect at all; 2, Slightly negative effe2tModerately negative effect; 4, Very negative
effect; and 5, Extremely negative effect.

One study (AQOLIS) added the following questioneassng overall effects of asthma: “In the
past four weeks, how much did your asthma negatiakéct your life overall” at both test and
retest assessments. Responses used A-IQOLS’ brmgative effect rating scale.

Flanagan QOL dimension importance questionnaitge @ersonal importance of each of the
Flanagan QoL dimensioridplus Burckhardt's addition, Independence, wasrdgted in all

five asthma studies. Respondents were askedhigtime in your life, how important is each

of the following areas to you?” Ratings were ofégi on a 5-point scale: 1, Not at all Important;
2, Only Slightly Important; 3, Moderately Importadt Important; and 5, Very Important. The
importance questionnaire has no summary score.

Statistical Analysis

Sample characteristics. Means=SD or proportiossypgropriate, were calculated for patient
characteristics for the pooled sample, each caestitstudy, and the demographic sub-groups
defined by age, sex, race, ethnicity, educatiod, 3T score category. Sub-group differences
were evaluated usingtests and linear regression methods.

QoL dimension importance. The mean (SD) rated mapae of each QoL dimension, and the
proportion of patients rating each dimension asdrigmt/Very Important was determined for the
pooled sample and demographic sub-groups.

Asthma outcome measure scoring. All standardiz#ith@a outcome measures were scored and
scaled using their published algorithms: ABASUI,* Marks AQLQZ® Juniper AQLQ**"*8
and A-IQOLS?

The A-IQOLS summary scor§,= Z’,}=n_1rd where § is the individual’'s asthma negative effect

rating for each dimension, d, and the number ofedisipns actually rated,’nDimension
importance ratings do not have to be obtainedderoto score the A-IQOLS. Importance
weighted and unweighted A-IQOLS scores were higblyelated (r = O.99) and had similar
correlations with other asthma outcome measures.

Convergent and divergent validityPearson correlations between A-IQOLS summargescand
other asthma outcome measures were determinduefpobled sample and demographic
subgroups. The strength of the correlations (g weerpreted as follows: 0.00-0.19, very weak;
0.20-0.39, weak; 0.40-0.59, moderate; 0.60-0.76ngt and 0.80-1.0, very strongR® estimates
the proportion of common variance between any twasures.




Internal consistency reliabilityThe standardized coefficient alpha Was calculated to
characterize the internal consistency of the A-I@QIimension ratings.

Sensitivity to differences in asthma statds. overall test of the differences among the five
studies on each asthma outcome was performed,lbasnbe various pairwise comparisons.
No specific study differences were hypothesizedcheno adjustment was made for multiple
pairwise comparisons.

Association between change in overall asthma efféicig and change in A-IQOLS scorkinear
regression and descriptive analyses were useditmags the size of the change in A-IQOLS score
associated with a 1-category change in the @tedhll negative effect of asthma in the AQOLIS
study sample.

Estimation of the Minimum Clinically Important Rifence (MID) The MID is the smallest change
in a score that patients perceive as beneficiadéormental) that would mandate, in the absence of
other considerations (e.g., side effects, excessis®, a change in the patient’s managerffehne
MID defines cut-points in change scores that distish between improvement, stability, and
worsening. The definition of the MID presumes tthat difference is large enough to be a true
difference, not the result of measurement error.

A triangulation approach, as recommended by Latgl, 2005, was used to estimate the MID of
the A-IQOLS from the following: 1) distribution-bea consideratiod5?* using a) Wyrwictet als
(1999¥° suggested value of 1 standard error of measure{®EM), b) McHorney & Tarlov's
(19957 suggested value of 1.96 SEM, and c) intermediaitees that represent the smallest score
changes that constitute a true difference with 8%67% probability -- 1.81 SEM and 1.15 SEM,
respectively, and d) one-half the measure’s stardiviation (SD¥> and 2) an anchor-based
estimation approach -- the magnitude of the (A-I@P&core change that was associated, using
linear regression, with a 1-category change irep&ti rating of theverall negative effect of

asthma between test and retest in the AQOLIS study.

All statistical analyses were performed using SABA/(SAS Institute, Inc., Cary, NC). A
significance level of 0.05 was used throughout.

RESULTS
Sample demographic characteristics

Participants’ mean age was approximately 45+14sy€&&i% were female; 65% were White, 22%
Black, 9% Asian, and 4% another race; and 11% Wesganic Table 1). Approximately 11%
had a high school education or less, 36% somegeplEnd 53% a 4-year college or advanced
degree.



As expected based on eligibility criteria, the fstadies had diverse asthma outcome meagures (
0.0001) Table 1) and, constituted a very heterogeneous populafipatients with persistent
asthma. Demographically, they differed in agecatian level, and race, but not sex or ethnicity.
BTR patients, who all had severe refractory asthrad,significantly worse lung function
(PPFEV) than the other samples -- similar to values rejoldior adult patients categorized as
exacerbation prone in the SARP-3 severe asthmatd8hBTR patients also had higher symptom
levels (ASUI and Juniper AQLQ Symptom scores), wasthma control (ACT), greater
impairment in functional status (Juniper Mini-AQU®tal and Marks AQLQ scores), and higher
A-IQOLS scores (greater negative effect) compaoetie other four studie3 éble 2; and see
graphic comparisons, Online Repositdfigure E2). Conversely, LASST patients, selected for
good asthma control, had better status on all @stheasures than did the other four studies.
Results for the combined AQOLIS and CPAP samplkes ale presented éble 2) since they are
the most similar samples and results for this cait@onay be useful for planning future studies
with similar eligibility requirements.

The AQOLIS, CPAP and DASH samples fell between th8ST and BTR samples on all seven
asthma outcomes. Of the three, DASH was the mststat, with numerically, but not necessarily
significantly, worse status on all asthma outconeasures except symptoms. The AQOLIS and
CPAP samples varied in their positions relativihtoDASH sample depending on which asthma
outcome measure was considered. A-IQOLS scorteseatifsignificantly between the AQOLIS
and DASH samples and between the combined AQOLISFCEhd DASH samples, but ASUI,
Juniper Mini-AQLQ Total and Symptom, and Marks AQEGbres did not. By contrast, ASUI and
Juniper Mini-AQLQ Symptom scores differed signifitlg between the CPAP sample and both
DASH and AQOLIS, whereas the Juniper Mini-AQLQ Tpbarks AQLQ, and A-IQOLS scores
did not.

Per ceived importance of the QoL dimensions

From 60%-97% of patients in the pooled sample rafedf the individual quality of life
dimensions as personally Important/Very Important 56% rated 12 or more of the 16
dimensions as personally Important/Very Import&ingire 1a). Only dimension #8,
Participation in activities relating to local andational government and public affainsas
considered Important/Very Important by fewer thaif bf the patients (23%). No importance
ratings were missing.

The dimension importance patterns were very sinidlamen and women and patients of all
ages, races, ethnicity, and education level (OrfiapositoryFigure E1), with the exception
that younger subjects, on average, consideildng and Raising Chilémn (#4) to be less
important than older subjects.

Despite similar mean importance rating patternesscdemographic subgroups, there was
substantial individual variability. To characterithis, the absolute difference between each



individual’s importance rating on a given dimens&nmd the dimension’s overall mean
importance rating was calculated and summed a¢ihess6 dimensions. The mean (SD) of the
individual deviations was 12.8(3.7). Individuassimmed differences ranged from 4.9 (an
individual with importance ratings similar to thensple average ratings) to 35.0 (an individual
with a> 2 pt. average deviation from the sample mean dsioerimportance ratings).
Demographic characteristics together accountedrity 2% of the variance in deviations; 98%
was due to other (undetermined) individual differenand measurement error. Only increasing
age was significantly associated with greater dmngp = 0.03)

Negative impact of asthma: A-IQOLS Summary Scor es

A-IQOLS scores and dimension ratings. Missing KIS ratings were rare — only three of 597
patients omitted one, and only one patient omtited dimension negative effect ratings.

In the pooled sample and the individual study sasyghe dimensions éfealth/SafetyandActive
Recreationvere most negatively affected by the patient’Brastand its treatment, withlork
Material Well-beingIndependenceandSocializingsomewhat more negatively affected than the
remaining 10 dimension&igure 1b). BTR (severe asthma) patients reported subalignjreater
negative effects oall QoL dimensions than the other study samples, seatay negative effects on
theWork Socializing Health/SafetyandActive Recreatiodimensions, relative to the other 10
dimension, than the other studies. There was auistindividual variation in the dimensions
perceived to be most negatively affected by thahraa (e.g., 59.1% of patients considered the
negative effect to be as great or greater on ongooe of the other dimensions than on any of the
six most commonly affected dimensions).

Demographic subgroup A-IQOLS score comparisonsQ@tS scores did not differ
significantly as a function of age, sex, race,tbnieity (Online Repositoryl able E2) but differed
significantly by level of education (i.e., greategative effect of asthma in those with high school
education or less), and treatment step (greatetinegeffect at higher treatment step). These
associationspg(= 0.02 ang < 0.0001, respectively), persisted after contrglfior ACT scoref§ =
0.008 ang =<0.0001). Thus, the greater perceived negatfeets of asthma and its treatment
among patients with more intense treatment regiraad®r lower education are not explained by
subgroup differences in level of disease contutinliay be due to their functional impairments or
the cost, inconvenience, or side effects of astinezdment.

Correlations between A-IQOLS scores and other omtso(convergent and divergent validity). A-
IQOLS scores were significantly correlated withatlier asthma outcome measuieab(e 3).
Although statistically significant, the correlatibetween PPFEMand A-IQOLS was very weak
(r=-0.13). For all other asthma outcomes the taitoms were highly significanp(< 0.0001) but
ranged from very weak (ASUI) to moderate (ACT, MafQLQ) and strong (Juniper Mini-

AQLQ). In all cases, the shared/common varianéelfBween the A-IQOLS and the other asthma




measures was48%, confirming, as previously reported for the AQ®samplé’ that the A-
IQOLS provides substantial unique information nmatvided by the other measures.

In all age groups, male and females, Hispanic amaHispanics, all racial groups, and at different
levels of education, the associations between AH®8cores and other asthma outcome measures
were statistically significant and their absolute selative magnitudes, as well as théivBlues,

were similar to those in the pooled sample as denf@nline RepositoryTable E3). The only
exception was that the correlations between th@@4S and PPFEMended to be lower and not
statistically significant in numerically smallertsgroups, which also tended to be less
heterogeneous than the pooled sample as a wholetiomeasures.

Estimation of the Minimum Clinically Important Dédfence (MID). The SEM of the A-IQOLS,
averaged across all score levels, was previoustyrded to be 0.270ne recommended estimate
of the MID based on itdistributional properties (i.e., its SEM) is +1.96 SEMwhich for A-

IQOLS yields an MID = 0.54. This criterion gives% probability that a change of this magnitude
or greater is a true change (i.e., statisticaligloée). An alternative criterion (1 SEM) yields
estimated MID = 0.27% but less assurance that the change is real. @tres of assurance might
be considered as well. For example, the smalld§I@LS change that constitutes a true change
with 80% probability would be £1.81 SEM = MID = A9, or, if only 67% probability were
acceptable, £1.15 SEM = MID = £0.31.

Another distributional approach to estimating thidNé to use one-half the SD of the measure.
The A-IQOLS’ SD in the pooled sample (0.68; Tablgiglds an estimated MID = 0.34.

An anchor-basd approach to estimating the MID uses self-repartethge (e.g., a patient’s
perception that the negative effects of asthmar@dased, decreased, or remained the same) over
a given time period. Reliance on a single itenortqpg perceived change has been criticized on
methodologic grounds, and may not provide new méiion since the results of many such studies
turn out to yield an MID value close to one-hak #tandard deviation of the meastirin

AQOLIS, however, patients were asked for an oveadilhg of the negative effect of asthma on

their life at both test and retest assessmentsyiall) direct determination of change rather than
retrospective report. Using simple linear regassa one category change in patients’ overall
assessment was associated with a 0.23 changeQ®©AS summary score.

Considering these various estimates, it appeassmealle to consider the A-IQOLS’ MID,
conservatively, to be approximately one-half seatee point (0.50), and possibly somewhat less if
one is willing to accept less assurance that thagd exceeds statistical variability.

A-IQOLS’ internal consistency reliabilityStandardized coefficient alpha is commonly reported
even though it is not informative regardinmaasurementliability. The standardized coefficient
alpha @) values of the A-IQOLS were high in the pooled pnas a wholex(= 0.97) and in all
demographic sub-groups £ 0.94-0.98).




DISCUSSION

We evaluated the psychometric properties of th@@ILS in five asthma studies constituting a
large heterogeneous population, representing rreutfgmographic subgroups and asthma
severities. The dimensions underlying the A-IQQLe3e personally important for substantial
proportions of patients in all demographic subgsouphese findings reinforce the content and
construct validity of the A-IQOLS for use in diverpopulations. Similar ratings of which
dimensions are important, similar associations eetwA-IQOLS scores and other asthma outcome
measures, and similar standardized coefficienteaygifues in all subgroups suggest that patients,
including those with low education, had a similaderstanding of the dimension descriptions and
rating task.

A strength of the A-IQOLS is that individuals cdracacterize the negative effects of asthma in
light of how important each dimension is to thefle similarity of the mean dimension
importance ratings across gender, race, and etbbgroups shows the general relevance of the
dimensions. However, the validity and utility bEtA-IQOLS do not depend on whether an
individual’s priorities are similar to others’ pritees, or whether the individual’s priorities reima
stable over time.

The question posed to respondents by the A-IQOftt& slisubstantially from the questions posed
in instruments conventionally referred to as “asthmelated quality of life” measures. A number of
the A-IQOLS dimensions also are not representatehbys in other instruments, nor in the item
bank of a newer measure, the RAND-IA&LWhen choosing items to include in “disease-sjmecif
QoL” measures, it has been common practice togiratgool of items and eliminate those that
relate to domains that are affected in smaller gmtagn of respondents and/or are less strongly
correlated with other itenfd:?® This practice reduces instrument length and aidirétion time,

and tends to increase internal consistency ratiabiHowever, it can compromise content validity
by narrowing the range of disease effects thadssessed. The modest shared variances between
the A-IQOLS and the Juniper and Marks AQLQ measaredikely due to the smaller number of
life dimensions assessed by the latter measutes.cdnstruct validity of the IQOLS template
requires including all dimensions of life, and gitlke A-IQOLS administration time is already
brief, there is no need to exclude dimensionsdessmonly affected.

BTR patients, all of whom had severe asthma refrat¢o intensive asthma pharmacotherapy and
who had been approved to undergo the BT procetiymeally felt their asthma was having an
effect between Slightly negative” and “Moderatefgative” on most dimensions and a very
negative effect on their overall health and safatyQOLS mean + SD = 2.67 + 0.87). Patients
with moderate persistent asthma that was stablevath@ontrolled (LASST) typically felt their
asthma had very little negative effect on the& (ihean = 1.22 — only slightly above “No negative
effect at all”’). Those with asthma that wemt well controlled (e.g., DASH patients) typicallytfe



that its negative effect was about half way betw&bnnegative effect at all” and a “Slightly
negative effect.” The relatively low mean A-IQOE&ores of the DASH patients may seem
surprising, since the functional consequencesiaksl of poorly controlled asthma can be
important. However, A-IQOLS scores indicate thawvhmuch the patient feels asthma affects their
life, which perspective may be influenced by tlosterall quality of life or other circumstances.
Other life problems may overshadow the effectsstiraa. In all these groups, however, the
situation of individual patients varies substatyiaScores>3.25 were observed in all study groups
and scoreg4.38 in BTR, CPAP and LASST.

In summary, the A-IQOLS, which is based on a cotmgneive set of empirically-derived
dimensions of QoL, accommodates variation in irchlied priorities, yields reliable information on
how and how much asthma negatively affects patikwves, is associated with other asthma
outcomes but provides unique information, has ees@nge that makes it useful across the full
spectrum of asthma severity and control, requindsafew minutes to administer, and is not
copyrighted. The underlying IQOLS template (dimens, stem question, and rating scale) can be
easily modified for use in other diseases/conditi@ssuming their psychometric performance,
when evaluated, supports such use.

Measurement reliability and the minimum clinicatiyportant difference. Lydick and Epst&in

noted thatiny change in a QoL measure might be considered alipisignificant in that it

represents the patient’s perception of an altegattthoutcome. However, this proposition needs to
be tempered. The evidence presented here sugiysstise minimum clinically important within-
person change (MID) of the A-IQOLS is approximat@l§0, but that somewhat smaller changes
(between one-third and one-half a scale score )poiay be informative, while smaller changes are
more likely to be due measurement error. As withreew measure, it will take time and
experience with its response to clinical intenamsito clarify the clinical importance of within-
person A-IQOLS score changes.

Use of the results to inform sample size and p@akulations. When planning studies in which
the A-IQOLS may be a primary or secondary outcoraasure, the information providedTiable

1 and Online Repositofable E1 can be used to estimate sample size requiremedétaymine
statistical power.

Limitations and Future Directions

A-IQOLS scores are sensitive to sample differeacekare correlated with other asthma outcome
measures. Changes in asthma control are sigrilfi@ssociated with changes in A-IQOLS scores
providing grounds for optimism regarding its suilioas an outcome measure in clinical research
and regarding the suitability of the IQOLS apprqanbre generally, for assessing the patient-
perceived negative impact of other medical conastioHowever, A-IQOLS sensitivity to
experimental group differences has not yet beertitijrevaluated.



The present study populations do not exhaust tdeaphic or the clinical diversity of patients in
which the A-IQOLS, or any measure using the IQC&8late, might be used. The basic IQOLS
stem question, dimension descriptions, and resguae already have been translated into many
languages and national variants of those languages international clinical trial in another
respiratory disease. Simply inserting the reletamslations of the word asthma into these
language versions will yield a corresponding tratish of the A-IQOLS. Further information is
available from the corresponding author.

Conclusions

The A-IQOLS measures the patient-perceived impbasthma and its treatment on the patient’s
life. The dimensions of life underlying the A-IQGSlare important across adults of both
genders, all age groups, of Caucasian, African Agaer and Asian ancestry, Hispanics and non-
Hispanics, and all levels of education, but theiportance varies greatly between individuals.
A-IQOLS scores are significantly associated witnstardized measures of symptoms and
disease control in all of these demographic sulggoand can be recommended for use in those
groups. A-IQOLS scores discriminate between astbati@nts with different levels of disease
control and severity at least as well as functiatalius or “asthma-specific QoL” measures, but
yield unigue information.
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Table 1. Demographic, health status, and qualityfdife characteristics: pooled and individual studysamples.

Pooled
Sample LASST AQOLIS CPAP DASH BTR
(n=597) (n=227) (n=152) (n=92) (n=88) (n=38) P-value:
N (%) or N (%) or N (%) or N (%) or N (%) or N (%) or | overall test
Measures Mean+SD | Mean + SD | Mean £ SD | Mean £ SD | Mean £SD |Mean +£SD| of study
(range) (range) (range) (range) (range) (range) | differences
Demographic
Age, yrs. 448 +135]| 426 £13.2|49.3+12.3 |355+£11.0 | 51.5+124 |(47.3+12.2 <0.0001
(18-84) (18-84) (21-70) (18-59) (20.5-70.5) |(21.4-67.5) '
18-44 years ol§ 291 (48.7) 125 (55.1) 51 (33.6) 73 (79.3 26 (29.5) 16 (42.1) | <0.0001
45-59 years ol§l 208 (34.8) 74 (32.6) 64 (42.1) 19 (20.7 37 (42.0) 14 (36.8)
60 and olde] 98 (16.4) 28 (12.3) 37 (24.3) 0 (0.0) 25 (28.4) 28.0)
Sex 0.45
Femalq 396 (66.3) 153 (67.4) 97 (63.8) 58 (63.0 58 (65.9) 30 (78.9)
Male] 201 (33.7) 74 (32.6) 55 (36.2) 34 (37.0 30 (34.1) 8(21.1)
Race <0.0001
White] 386 (64.9) 139 (61.2) 114 (75.0 56 (60.9 44 (0.6 33 (89.2)
Black/African
American] 129 (21.7) 70 (30.8) 22 (14.5) 24 (26.1 10 (11.59) 3(8.1)
Asian] 54 (9.1) 9 (4.0) 13 (8.6) 5 (5.4) 27 (31.0) 0 (0)
Other] 26 (4.4) 9 (4.0) 3 (2.0 7 (7.6) 6 (6.9) 1(2.7
Missing 2(0.3) 0 (0) 0(0) 0 (0) 1(1.1) 1(2.6)
Ethnicity 0.64
Hispaniqq 67 (11.2) 24 (10.6) 17 (11.2) 11 (12.0 13 (14.8 (5.2)
Non-Hispaniq 529 (88.8) 203 (89.4) 135 (88.8 81 (88.0 75 (85.2 35 (94.6)
Missing 1(0.2) 1(2.6)
Education 0.02
< High school] 64 (10.8) 31 (13.7) 8 (5.3) 13 (14.1 7 (8.0) 503
Some colleg¢ 213 (35.8) 80 (35.2) 46 (30.3) 41 (44.6 33 (37.5) 13(36.1)
> 4-yr college
degreq 318 (53.4) 116 (51.1) 98 (64.5) 38 (41.3 48 (54.5) 18 (50)
Missing 2(0.3) 2(5.3)
Treatment Step <0.0001
Stepl] 39 (7.7) 0 (0) 0 (0) - 39 (44.3) 0 (0)
Step2] 24 (4.8) 0 (0) 16 (10.5) - 8(9.1) 0 (0)
Step 3] 35(6.9) 0 (0) 23 (15.1) - 12 (13.6) 0 (0)
Step 4] 296 (58.6) 227 (100) 64 (42.1) - 5 (5.7) 0 (0)
Step 5] 92 (18.2) 0 (0) 48 (31.6) - 24 (27.3) 20 (52.6)
Step 6| 19 (3.8) 0 (0) 1(0.7) - 0 (0) 18 (47.4)




Asthma status
FEV; Percent 88.6+17.0 | 91.6+13.4 | 87.2+18.7( 89.3£10.9| 89.8+19.6 | 69.2+24.4| . ...
Predicted (34.9-154.3) | (69.3-154.3) | (37.0-151.0)| (74.6-134.6)| (41.5-129.9) |(34.9-137.6)|
ACT?® 196+48 | 229+17 | 188+4.0 | 208%3.3 | 14937 [ 10543 [ o4
(5-25) (20-25) (10-25) (9-25) (7-22) (5-22) '
ASUI 0.86 +0.15 | 0.94 +0.07 | 0.81+0.17 | 0.89+0.12 | 0.81+0.14 [0.60+0.13 | _ o .
(0.20-1) (0.64-1) (0.20-1) (0.28-1) (0.44-1)  |(0.36-0.89) !
Juniper Mini-
AQLQ: Symptom| 5.4+1.1 | 6.0+042 | 52+1.2 | 5607 5.2+1.3 32+1.2 | <0.0001
Score’ (1.0-7)1 (4.2-6.3)" (2.2-7) (1.9-6.3 (1.8-7) (1-5.9)
Juniper Mini-
AQLQ: Total 55+1.1 6.0+05 | 54+11 | 54+0.9 52+1.1 3.2+1.2 | <0.0001
Score’ @2-n" | 356.4)" | (2.9-6.9) | (2.5-6.4)" (1.9-7) (1.2-6.1)
Marks AQLQ™ 122+120 | 58+6.5 |14.2+12.1|135+125| 153+9.6 |[33.0+10.8
(0-65)'" (0-40) (0-65) (0-54) | (0.1-44.1" |(7.9-50.6f" | <0-0001
Quality of life
A-IQOLS™® 1.43+0.68 | 1.22+0.56 | 1.36+0.45 | 1.43+0.73 | 1.56 +0.60 | 2.67 +0.87 | _ (o4
(1-4.94) (1-4.94) (1-3.94) (1-4.50) (1-3.25) | (1.13-4.38) !

Abbreviations: FEY, forced expiratory volume in one second; ACT, AsthControl Test (Well-controlled, 20-25; poorly tatled, 16-29; very
poorly controlled, 5-15); ASUI, Asthma Symptom @¥ilindex (0-Worst possible symptoms to 1-Bestedtad symptoms); Marks AQLQ, Asthma
Quality of Life Questionnaire (0-Less negative imfpan functional status to 80-Very severe negdtiyeact on functional status); Juniper Mini-
AQLQ, Juniper mini-Asthma Quality of Life Questicaire, total score 1-Totally limited to 7-Not at Ethited and symptom sub-scale (1-
Symptoms all of the time to 7-Symptoms none oftime); A-IQOLS, Asthma Impact on Quality of Life &e (1-No negative effect at all to 5-
Extremely negative effect).

* For AQOLIS, age was as of the patient’s last bathdFor DASH, age was the difference between #te df the baseline visit and the patient’s

birth date, divided by 365.25. For LASST, CPAP] &TR, age at enrollment was available to the retaemth of a year.

TPatient’s pharmacotherapy regimens were documémtitiexcept the CPAP study.

¥In CPAP, lung function was measured 0-2 weeks ket baseline questionnaire was administered AQ®LIS, two DASH, and five BTR
participants were missing a lung function value.

8 In DASH, ACT was used for phone eligibility scréem

' After controlling for (age, sex, race, ethniciyd education, the overall test of group ACT déferes remained significant (p<0.0001), as did
pairwise study comparisons (pk0.0001). Pooled sample size in these analysesw&&3. The resultant least square ACT score méakS3T:
23.0; AQOLIS: 18.7; CPAP: 20.9; DASH: 14.9; BTR,.80were virtually the same as the unadjusted means

"The Pearson correlation between the ASUI and thgduMini-AQLQ Symptom Score in the AQOLIS samplas 0.81. Linear regression was
used to impute ASUI scores from Juniper Symptonré&xcim the DASH and BTR samples and to impute &umifini-AQLQ Symptom Scores in
the LASST sample and CPAP samples from their AS0tes.

” BTR used the full-length “standardized” Juniper AQhuestionnaire.

" The Pearson correlation between the Juniper Mini-@Q otal Score and the Marks AQLQ score in the AQ®&ample was -0.80. Linear
regression was used to impute Marks AQLQ scoreBABH and BTR samples from their Juniper Total esand to impute Juniper Total score
in the LASST and CPAP studies from their Marks ssor

*0One CPAP participant was missing a Marks AQLQ score

n
2d=1 rd
n

8 An individual’s standard A-IQOLS summary scorejsSjefined as = , Where § is their rating of the impact of asthma on dimensi,

and n = number of dimensions rated, typically 16.

" After controlling for age, sex, race, ethnicitydeeducationp<0.0001. After further controlling for ACT scones0.0001; Least-square means fc
A-IQOLS scores were: LASST: 1.4; AQOLIS: 1.3; CPARS DASH: 1.3; BTR, 2.2; All pairwise study comjzans with BTR were significant
(p<0.0001). Other pairwise study comparisons wetesignificant.



Table 2. Correlations and shar ed variances between A-IQOL S scores and other asthma measur es: Pooled sample (n = 597).

A-1QOL Sscore
Variable r p R?
PPFEV* -0.13 0.002 0.02
ACT -0.50 <0.0001| 0.25
ASUI® -0.33 | <0.0001| 0.11
Juniper Mini-AQLQ: Symptom Scote] -0.64 <0.0001 0.41
Juniper Mini-AQLQ: Total Scofe -0.70 <0.0001 0.48
Marks AQLQ®" 0.50 <0.0001] 0.25

Abbreviations: PPFEV1, percent predicted forcedraxpry volume in one second; ACT, Asthma Contresff ASUI, Asthma Symptom Utility

Index; Marks AQLQ, Asthma Quality of Life Questiaire; Juniper Mini-AQLQ, Juniper Mini-Asthma Qugliof Life Questionnaire, total score
and symptom sub-scale;

" r = Pearson product-moment correlation.

*Pooled sample size, n = 589; one AQOLIS, two DASHK{ five BTR participants were missing a baseliREBV; value.

$Pooled results for LASST, AQOLIS, and CPAP sampldy. When ASUI scores are imputed from JunipeniMiQLQ Symptom scores, r = -
0.51 and R=0.26. When Marks AQLQ scores are imputed fromiger Mini-AQLQ Total scores, r = 0.62 and R0.38.

'Pooled Juniper Mini-AQLQ results for AQOLIS, DASEnd BTR samples only. AQOLIS and DASH used thepmilini-AQLQ; BTR used
the Standardized Juniper AQLQ. When Juniper Minit&QTotal scores are imputed from Marks AQLQ scores;0.62 and R= 0.38. When
Juniper Mini-AQLQ Symptom scores are imputed fro®WA scores, r = -0.54 andR 0.29.

"One CPAP participant was missing the Marks AQLQ&co



Table 3. Statistical significance (p values) of tests of pairwise mean differ ences between studies on all asthma measur es.

AQOLIS LASST AQOLIS
LASST AQOLIS CPAP | /ICPAP | DASH | LASST | LASST VS. LASST AQOLIS CPAP | /CPAP | CPAP
VS. VS. VS. VS. VS. VS. vs. |JAQOLIS s VS. VS. VS. VS.

M easur es BTR BTR BTR BTR BTR |AQOLIS CPAP | /CPAP | DASH | DASH | DASH | DASH |AQOLIS
PPFEV' <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.009 0.25 0.02 0.37 0.24 0.85 0.38 0.32
ACT <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001
ASUI <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.0003 |<0.0001|<0.0001| 0.94 |<0.0001| 0.06 |<0.0001

Juniper Mini-
AQLQ: Symptom| <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001| 0.004 |<0.0001|<0.0001| 0.95 0.001 0.13 | 0.0003
Scoré
Juniper Mini-
AQLE: Total <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001| 0.29 0.18 0.19 0.66
Scor
Marks AQLQ"™ [<0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001| 0.40 0.22 0.26 0.58
A-IQOLS' <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001| 0.02 0.003 0.002 [<0.0001| 0.01 0.16 0.02 0.35

’ Study sample size: LASST: n=227; AQOLIS: n=152ABPn=92; DASH: n=88; BTR: n=38.

" One AQOLIS, two DASH, and five BTR participantsrerenissing a lung function value.

¥ ASUI scores imputed from Juniper Mini-AQLQ: Symptascores for DASH and BTR samples.

8 Juniper Mini-AQLQ: Symptom scores were imputed fra®UI scores for LASST and CPAP samples.

' Juniper Mini-AQLQ: Total score were imputed from s AQLQ scores for LASST and CPAP samples.

"Marks AQLQ score is missing for one CPAP participan

" Marks AQLQ scores were imputed from Juniper Tetalres for DASH and BTR samples.

™ An individual's standard A-IQOLS summary scores Szkn—lrd where j is their rating of the impact of asthma on dimensli, and n = number of dimensions
rated, typically 16.



Figure la. Mean ratingsof theimportance of each quality of life dimension: pooled sample (n=597) Quality of Life Dimensions
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Figurelb. Mean A-1QOL Sratings of negative effect of asthma on each dimension: pooled and by study sample.
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FigureEl. Mean ratingsof theimportance of each quality of life dimension, by subgroup.
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Elc. Males by age group
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Figure E2. Study means on asthma measures inorelatithe pooled sample mean (z-scores based dadosample
standard deviation)
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*ASUI and Juniper Symptom Z-scores of AQOLIS graugre shifted by +0.02 in order to visually discrmie data
points.

"On the Marks AQLQ and A-IQOLS, higher scores inthosiorse asthma status/effect. Scores on bothuresas
have been inverted in this figure to be consistétit the orientation of the other measures.



TableELl. Characteristics of the five asthma studies contributing to the pooled sample (n=597).

Name LASST AQOLIS CPAP DASH BTR
Networ k/ 18 ALA Asthma | 2 Palo Alto 18 ALA Asthma | 2 Kaiser Health Five BTR
Clinical Clinical Research | Medical Clinical Research | Care System sites: | research network
Sites(s)/PI(s) | Centers Foundation sites: | Centers San Francisco, sites
(PI:LRogers) Mountain View (Co-PIs: MBusk, | Hayward (PI: MCastro)
and Palo Alto JHolbrook) (PI: IMa)
(PI: SWilson)

Data Johns Hopkins Palo Alto Medical | Johns Hopkins Palo Alto Medical | Washington

Coordinating | Bloomberg School | Foundation Bloomberg Foundation University, St.

Center of Public Health Research Institute | School of Public | Research Institute | Louis

Hedlth

Eligibility > 18 yearsof age | 18-70 yearsof age | >18 yearsof age | 18-70 yearsof age | >18 years of age

Criteria Asthma well- Persistent asthma. | Stable asthma; Uncontrolled Severe refractory
controlled on Sample stratified | airways persistent asthma; | asthma;
combination based on gender, | reactivity; no BMI 18.5-39.9 approved to
therapy (ICS + race/ethnicity, and | sleep disorder kg/m? low quality | undergo BT
LABA) asthma therapy diet

step

Study Design | 56-week 3-arm Observational test- | 16-week 3-arm 6-month 2-arm Ongoing
randomized retest study randomized, controlled trial prospective
double-blind3- | (3-5 week interval) | sham-controlled | Intervention: cohort study
arm controlled trid | | ntervention: None | trial DASH dietary Intervention: BT
Interventions: Interventions: intervention vs. to reduce excess
aternative step- <1,50r10cm usual care airway smooth
down approaches H,O CPAP muscle

Research - Discontinuing Determine test- - CPAP will be - Behaviord Identify baseline

Hypotheses/ LABA while retest reliability associated with | intervention to clinical,

Purpose maintaining ICS and other reduced airway adopt the DASH | physiologic,
dose will be psychometric reactivity diet will improve | biologic, and
inferior to properties of the A- asthma control imaging markers
continuing LABA | IQOLS, ameasure relative to usual of BT response
and reducing ICS | of patient- medical care
dosein rate of perceived impact
treatment failure. | of asthmaon
- ICS step-down quality of life.
will not beinferior
to stable
ICSLABA inrate
of treatment
failure.

ClinicalTrials.

gov identifier NCT01437995 NA NCT01629823 NCT01725945 NCT01185275

Abbreviations. LASST, Long-acting Beta Agonist Step-Down Study; AQOLIS, Asthma Quality of Life Impact Study ;
CPAP, Continuous Positive Airway Pressure; DASH, Dietary Approachesto Stop Hypertension; BTR, Bronchial
Thermoplasty Responder; BT, bronchial thermoplasty; PI, Principal Investigator; ICS, inhaled corticosteroid; LABA, long
acting beta agonist; BMI, body mass index; A-IQOLS, Asthma Impact on Quality of Life Scale.
" LASST included patients 12-17 years of age as well as adults. Only adult patients were included in the present analyses.




Table E2. Baseline A-IQOLS scores (mean, SD, rangi) the pooled and separate LASST, AQOLIS-TR, CPAPDASH, BTR samples, by baseline
sample characteristics.

Pooled
Samples LASST AQOLIS-TR CPAP DASH BTR
(n=597) (n=227) (n=152) (n=92) (n=88) (n=38)
Mean £ SD Mean £ SD Mean + SD Mean £ SD Mean + SD Mean + SD
Characteristic Range) | P | (Range) | P | (Range) | P | (Range) | P | (Range) | P | (Range) | P
Overall 143+068 _  |122+056| | 1.36£045 | _ |143%0.73| _ |156%060| _ |2.67+0.87| _
(1.00-4.94) (1.00-4.94) (1.0-3.94) (1.00-4.50) (1.00-3.25) (1.13-4.38)
Age, years
1644 yoars o TAE085| o o [ 1185027] 1187041 | 1144073 || LT | 277001 [
(1-4.5) ' 125 | (1-2.75) ' 145 | @319 | °7'| @13431) "
1.46+0.73 1.33+0.78 1.34+0.47 1.43%0.71 1.51+0.58 2.63%0.79
45-59 years old - 44 75) (1-4.75) (1-3.94) (1-3.69) (1-3.25) (1.44-4.25)
1.45+0.69 1.27+0.76 1.39+0.49 1.41+0.43 2.52+1.03
60-70 years old 1 4 g4 (1-4.94) (1-2.81) ] (1-2.88) (1.44-4.38)
Sex
1.43+0.67 1.2240.55 1.4+0.51 1.28+0.41 1.53+0.59 2.68+0.89
Femalel 1494y | 080 | (1404) | 9%t (1304) |08 13) | 001} (1310) | OO0 (1.13-4.38)| O8O
1.44+0.71 1.23+0.57 1.3+0.33 1.7+1.02 1.61+0.63 2.62+0.86
Male| ™ 1 4 75 (1-4.75) (1-2.31) (1-4.5) (1-3.25) (1.44-3.81)
Race, n=595
. [1.42£0.66 1.18+0.42 1.36%0.44 1.31+0.59 1.53+0.56 2.73+0.89
White/Caucasian (1-4.94) 0.97 (1-4.94) 0.33 (1-3.94) 0.95 (1-4.38) 0.18 (1-3.25) 0.49 (1.13-4.38) 0.68
Black/African| 1.45 +0.8 1.3+0.79 1.39%0.54 1.69+0.95 1.82+0.69 2.42+0.88
American| (1-4.75) (1-4.75) (1-2.81) (1-4.5) (1-3.13) (1.44-3.13)
| 1.43%057 1.38+0.54 1.31%0.48 1.49%0.85 1.5+0.59
Aslan| 1 3 13) (1-2.5) (1-2.75) (1-3) (1-3.13) ]
Other| L4 %058 1.1+0.15 1.27+0.16 1.53+0.69 1.68+0.84 1.94+,
(1-3.19) (1-1.38) (1.13-1.44) (1-2.69) (1-3.19) (1.94-1.94)
Ethnicity, n=596
~ |141+067 1.09+0.12 1.44+0.7 1.47+0.78 1.59+0.6 3.3820.37
Hispanic| ;1 394y | 078 | (1138) | 9?4 @394) | 94| (1331) | 2%®| @319 | 98| (3.13-3.64)| O3
Non-Hispanic| 1.43  0.69 1.23+0.59 1.35+0.41 1.43%0.72 1.55+0.6 2.64+0.89




Pooled
Samples LASST AQOLIS-TR CPAP DASH BTR
(n=597) (n=227) (n=152) (n=92) (n=88) (n=38)
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Characteristic Range) | P | (Range) | P | (Range) | P | (Range) | P | (Range) | P | (Range) | P
(1-4.94) (1-4.94) (1-2.81) (1-4.5) (1-3.25) (1.138)
Education, n=595
 High school T84 £098 (s | TAR0SLT ) O TTLAT08L || o 1167102 | | 182:088 | 315087 [
= (1-4.94) | (1-4.94) | = (1-2.81) ' (1-4.38) | ~°°| (1.13-3.19)| 77| (2.19-4.38)| -
1.44 +0.65 1.2520.63 1.38+0.32 1.45+0.61 1.50.5 2.66+0.76
Some college 1_4 75 (1-4.75) (1-2.19) (1-3.69) (1-3.13) (1.44-3.81)
1.38 + 0.63 1.15+0.34 1.35+0.49 1.34+0.72 1.5620.62 2.620.98
College or above 1 4 gy (1-3.38) (1-3.94) (1-4.5) (1-3.25) (1.13-4.31)
Treatment step, n=50%
1.44 + 0.46 1.44 + 0.46
Step 1 (1-2.56) <0.000% - - - 0.37 - - (1.2.56) 0.61 - 0.15
Step 2| 141042 ] 1.26 +0.23 ] 1.72 + 0.56 ]
(1-3) (1-1.81) (1.19-3)
1.37 £ 0.60 1.24+0.32 1.62 +0.90
Step 3 - - -
(1-3.25) (1-2.31) (1-3.25)
Step 4 126 £0.53 1.22 + 0.56 1.36 + 0.41 ] 1.60 £ 0.35 ]
(1-4.94) (1-4.94) (1-2.81) (1.13-2.0)
Step 5| 182 %088 ] 1.45 £ 0.58 ] 1.65 £ 0.68 2.93 % 0.82
(1-4.38) (1-3.94) (1-3.19) (1.75-4.38)
Step g 233 £0-86 ] 144 + . ] ] 2.37 £0.86
(1.13-4.25) (1.44-1.44) (1.13-4.25)
ACT
Well-controlled| 1.23 £ 0.54 1.22+0.56 1.1520.2 1.3420.7 1.64%0.79 1.56%,
20-25)| (1-4.94) | 00T | (1.404) | - 1-206) |00 (145 | 903} (1325 |9 (156.156) 007
Poorly controlled 1.5 * 0.61 ] 1.45+0.56 1.57+0.68 1.4%0.43 2.13+1.15
(16-19)| (1-4.31) (1-3.94) (1-3.69) (1-2.69) (1.13-4.31)
Very poorly controlled 1.99 + 0.81 i 1.72+0.48 2.1+0.85 1.66+0.66 2.81+0.77
(5-15)| (1-4.38) (1-2.81) (1.19-3.31) (1-3.19) (1.44-4.38)

Abbreviations: ACT, Asthma Control Test (Well-carited, 20-25; poorly controlled, 16-29; very poocigntrolled, 5-15).

" One DASH participant and one BTR participant weissing Race information.



" One BTR participant was missing ethnicity inforioat

* Two BTR participants were missing education infation.

S Differences in A-IQOLS mean score by level of aatian and treatment step remained statisticallyifi@@nt after controlling for ACT score & 0.008 and
p<0.0001, respectively).



Table E3. Correlations (r) and shared variances (B between individual's A-IQOLs scores and other asthm outcome measures, by age, gender,
race, ethnicity, and education: Pooled sample (n=%9.

Age Gender
18-44 years old 45-59 years old >60 and older Females Males
n=291 n=208 n=98 n=396 n=201
Variable r p R’ r| p | R r p R’ r p R’ r p R’
PPFE\,’ 20.27]<0.0001]0.07] _ [0.01 0.93 [<0.0] _ |-0.05] 0.62 |<0.0] 012 002 | 0.02 013 006 | 002
ACT -0.61/ <0.0001/ 0.37] _ :0.41<0.0001 0.17 -0.44] <0.001 | 0.20 -0.54/ <0.0001] 0.30 -0.42| <0.0001 0.18
ASUF -0.64]<0.0001] 0.4 | :0.44<0.0001 0.19 -0.40] <0.0001] 0.16 -0.57/<0.0001] 0.32 -0.40| <0.0001 0.16
Marks AQLC”! 0.67]<0.0001] 0.45] _ |0.58/<0.0001 0.34 0.55] <0.0001] 0.30 0.67]<0.0001] 0.45 052 | <0.000 0.27
Juniper MIn'AQLQ: | 5 60| <0.0001] 0.48|  [0.54<0.0001 0.3 -0.58| <0.0001| 0.34 -0.67| <0.0001] 0.45 -0.51| <0.0001 0.26
Total Scoré
Juniper MIn-AQLQ: 1 4 65/ <0.0001] 0.42|  |-0.46<0.0001 0.21 -0.48| <0.0001] 0.23 -0.61{ <0.0001] 0.37 -0.42 | <0.0001 0.18
Symptom Score
Race Ethnicity
White African Americans Asian Hispanic Non-Hispanic
n=386 n=129 n=54 n=67 n=529
Variable rr p R? rr p |REIRT] I p R? r’ p R? rr p R?
PPFE\,’ 0.19] 0.002 | 004 [0.04 0.82 [<0.0] - |-0.09] 0.54 | 0.01 <0.01 0.998 | <0.01 0.14] 0.001] 0.02
ACT -0.59] <0.0001/ 0.35] 0.3 0.0001] 0.11] - |-0.43[ 0.001 | 0.1§ -0.60] <0.0001] 0.36 -0.49| <0.0001 0.24
ASUF -0.61]<0.0001/0.37] 0.4 0.007 | 0.0 - |-0.73/<0.0001 0.53 -0.64] <0.0001] 0.41 -0.50 | <0.000§ 0.25
Marks AQLC’' 0.69[ <0.0001] 0.48 0.42/<0.0001 0.18] - [0.74]<0.0001] 0.55 0.79]<0.0001] 0.62 0.60 | <0.000} 0.36
%‘(‘)’t‘;‘fgc'gﬂr'g{AQLQ: -0.70/ <0.0001| 0.49|  [:0.40<0.00010.16| - |-0.69|<0.0001 0.48 -0.72| <0.0001] 0.52 -0.61 | <0.0001 0.37
Juniper Min-AQLQ: {5 64/ <0.0001| 0.41| | -0.25 0.004 | 0.0 - |-0.70| <0.0001] 0.49 -0.65( <0.0001( 0.43 -0.53| <0.0001 0.28
Symptom Score
Education
High school or less Some college College or above
n=64 n=213 N=318
Variable r p R’ rl p | R r p R’
PPFE\," 2010 0.45 |[<0.0] 017 0.2 | 0.03 -0.10] 0.09 | 0.01
ACT -0.44] 0.0003| 0.19  |0.47<0.0001 0.22 -0.55 <0.0001] 0.30
ASUF -0.47]<0.0001] 0.22] _ :0.45<0.0001 0.21 -0.58] <0.0001] 0.34
Marks AQLCY' 0.42| 0.0006 | 0.1§ 0.62/<0.0001 0.38 0.70<0.0001] 0.49
Juniper Min-AQLQ: | ¢ 46| 0.0002| 021 | -0.64<0.0001 0.38 -0.69| <0.0001| 0.47
Total Scoré
Juniper MIn-AQLQ: 1 4 46/ 0.0001| 0.2  |-0.51<0.0001 0.26 -0.61/ <0.0001| 0.37
Symptom Score




Abbreviations: FEV1, forced expiratory volume ineosecond; ACT, Asthma Control Test; ASUI, AsthmanBtom Utility Index; Marks AQLQ, Asthma Quality
of Life Questionnaire; Juniper Mini-AQLQ, JunipeimftAsthma Quality of Life Questionnaire, total seand symptom sub-scale.

" r = Pearson product-moment correlation (equivaietiie square root of theBquare value from the model y = x).

" Pooled sample size, n=590; one AQOLIS, two DASH] six BTR participants were missing a baselineER~alue.

* The Pearson correlation between the ASUI anduhipér Mini-AQLQ Symptom Score in the AQOLIS samplas 0.81. Linear regression was used to impute
ASUI scores from Juniper Symptom Scores in the DABH BTR samples and to impute Juniper Mini-AQL@nBiom Scores in the LASST sample and CPAP
samples from their ASUI scores.

$ One CPAP participant is missing the Marks AQLQreco

' The Pearson correlation between the Juniper Mipi-@ Total Score and the Marks AQLQ score in the AQ8sample was -0.80. Linear regression was used
to impute Marks AQLQ scores for DASH and BTR saragtem their Juniper Total scores and to imputéphmirotal scores in the LASST and CPAP studies
from their Marks scores.

TAQOLIS and DASH used the Juniper Mini-AQLQ; BTR dg&e “Standardized” Juniper AQLQ.



