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Abstract
Background—Information that enhances expectations about drug effectiveness improves the
response to placebos for pain. Although asthma often improves with placebo, it is not known whether
the response to placebo or active treatment can be augmented by increasing expectation of benefit.

Objective—The study objective was to determine if response to placebo or a leukotriene antagonist
(montelukast) can be augmented by messages that increase expectation of benefit.

Methods—A randomized 20-center controlled trial enrolled 601 asthmatics with poor symptom
control were assigned to one of five study groups. Participants were randomly assigned to either four
treatment groups in a factorial design: placebo with enhanced messages, placebo with neutral
messages, montelukast with enhanced messages, or montelukast with neutral messages; or to usual
care. Assignment to study drug was double-masked; assignment to message content was single-
masked; usual care was not masked. The enhanced message aimed to increase expectation of benefit
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from the drug. The primary outcome was mean change in daily peak-flow over 4 weeks. Secondary
outcomes included lung function and asthma symptom control.

Results—Peak flow and other lung function measures were not improved in participants assigned
to the enhanced message groups versus neutral messages groups for either montelukast or placebo;
no differences were noted between neutral placebo and usual care groups. Placebo-treated
participants had improved asthma control with the enhanced message, but not montelukast-treated
participants; neutral placebo did have improved asthma control compared to usual care after adjusting
for baseline difference. Headaches were more common in participants provided messages that
mentioned headache as a montelukast side effect.

Conclusions—Optimistic drug presentation augments the placebo effect for patient-reported
outcomes (asthma control), but not lung function. However, the effect of montelukast was not
enhanced by optimistic messages regarding treatment effectiveness.

INTRODUCTION
Delivery of information that alters a patient’s expectation regarding the effectiveness of the
treatment appears to be one of the most important and consistently effective components of
the placebo response. 1 Strategies that affect patients’ expectation of benefit have included
direct and indirect messages to the participants,2,3,4,5,6,7,8,9 method of drug administration,
10 and color and branding of oral drugs.11,12,13 Such strategies have been reported most often
for pain treatment. However, in asthma, placebo effects have been observed on both patient-
reported and physiologic outcomes, but there is variability in the magnitude of response.14,
15,16,17,18 If it is possible to enhance the effect of placebo for treatment of asthma, it also might
be possible to improve the effectiveness of active treatments through such strategies.

We wanted to know whether altered expectation of benefit might account for variability in
placebo responses in asthma and whether such interventions might also improve responses to
pharmacologically active treatments. Such findings could help physicians to understand
whether drug presentation, branding and advertising can improve clinical outcomes for active
drugs or inactive compounds used in the treatment of asthma. Moreover, because patient-
reported asthma control as well as improvement in lung function is increasingly used to guide
to asthma therapy, we sought to learn whether these outcomes might be differentially affected
by presentation of the treatment.

Accordingly, we conducted a clinical trial to evaluate the effect of manipulating expectations
regarding drug effectiveness on both physiologic and patient-reported responses to an active
drug (montelukast) or placebo. We hypothesized that the effects of enhancing expectancy
would be different in an active treatment group compared to a placebo group and that
physiologic outcomes measures would be less susceptible to expectancy effects than subjective
measures.

METHODS
Study Design

The study design was a 2 × 2 factorial design with an additional group for a total of 5 groups.
The two main factors were study drug (montelukast versus placebo) and treatment presentation
(neutral versus enhanced expectancy); the additional group was usual care. Participants at each
center were randomly assigned with equal chance of allocation to one of 5 treatments (Figure
1). Randomization was stratified by clinical center and utilized a permuted block design with
variable block sizes. The factorial design permitted us to assess the effect of the treatment
presentation on response to placebo as well as the response to montelukast. After a 2-week
run-in period for collection of baseline data, participants took study drug for 4 weeks. Study
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visits occurred every 2 weeks. We also studied a concurrent group of asthmatics treated with
usual care who were randomized to receive no study treatment to determine whether the placebo
capsules had an effect beyond enrollment in a research study,19,20,21.

The 20 centers of the American Lung Association Asthma Clinical Research Centers (ALA-
ACRC) conducted the trial from December 2003 to December 2005. The ALA-ACRC
Coordinating Center collected and analyzed the data. The trial was sponsored by the American
Lung Association and NIH. All centers obtained and maintained IRB approval throughout the
study. The trial was registered at ClinicalTrials.gov, NCT00148408 under the acronym Trial
of Asthma Patient Education (TAPE).

Participants
Eligible participants had inadequately-controlled asthma. Inclusion criteria were: non-smokers
15 years or older, a history of physician-diagnosed asthma with regular use of asthma
medication in the preceding year, post-bronchodilator FEV1 ≥ 75% of predicted,22 and one or
more indicators of poor asthma control [Asthma Control Questionnaire (ACQ)23 ≥ 1.5, use of
beta-agonists for asthma symptoms ≥ 2 times per week, or nocturnal awakening ≥ once/week].
Participants taking or intolerant of montelukast or participants with other serious health
problems were excluded. Participants signed IRB-approved informed consent. No deception
was employed in the conduct of the trial. The informed consent document stated that “The
purpose of this research study is to investigate the way that educational approaches and
presentation of a drug may affect the response to montelukast and placebo (an inactive
medication) in subjects with asthma. You are being asked to join this research study because
you have asthma that causes you symptoms with your current treatment.”

Drug Treatments
The active treatment was montelukast 10 mg orally (Singulair®, Merck & Co. Whitehouse
Station, N.J.). Tablets were over-encapsulated to be indistinguishable from placebo. All drugs
supplies were purchased by the ALA-ACRC. Participants and research staff were masked to
drug treatment assignment. Participants assigned to usual care did not receive study drug and
their assignment was unmasked.

Drug Presentation
Presentation of treatments to participants was done either with enhanced messages to increase
expectation of benefit or with neutral messages about treatment benefit. Participants assigned
to usual care did not receive a presentation; they received a NIH booklet on controlling asthma.
24 The presentation occurred shortly after randomization and after two weeks. Clinical center
staff were not masked to the presentation assignment. The drug presentation had 3 components:
a scripted message, a computer presentation, and the appearance of the capsules. The research
coordinator gave a scripted description of the treatment. (See online repository). The enhanced
expectancy script emphasized the benefits of treatment and the probability of improved asthma
symptoms; the neutral presentation expressed uncertainty about improvement. Participants
then viewed an interactive computer-based educational presentation at randomization and after
2-weeks. The computer presentations provided education in basic asthma self-care, including
information about asthma pathophysiology, self-monitoring, trigger avoidance, peak flow
monitoring, and an asthma action plan for both groups. The program consisted of 16 to 21
screens, some with interactive and animated features, and a narration. The interactive
presentations took about 10–20 minutes to view at participants’ own pace. Each message group
viewed 2 presentations. The first was viewed at the randomization visit after baseline data were
collected; the second presentation extended and reinforced the first presentation and was
viewed at the week 2 visit after data collection was complete. The presentations are available
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for downloading and viewing at:
https://jshare.johnshopkins.edu/xythoswfs/webui/_xy-2406068_1-t_uakZ2QFb

The enhanced computer presentation emphasized the value and potency of the treatment (see
online repository) including a television commercial for montelukast. The commercial
included positive messages showing attractive young adults with asthma leading apparently
active healthy and fulfilling lives. The commercial also described potential side effects of the
medication. The neutral computer presentation showed the same basic education but did not
show positive messages about the expected benefits of montelukast and did not contain the
television commercial.

Because different colors of capsules cause different expectation of drug effect and potency,
the capsules given to the enhanced group were two-tone blue, while the neutral presentation
group received off-white capsules.25 Because brand-names are associated with increased
perceived potency, the enhanced group’s active treatment was referred to as Singulair® while
the neutral group’s active treatment was referred to as montelukast

Visit Schedule
Each participant had four visits scheduled over six weeks. The first visit was for enrollment,
and the second was for collection of baseline data, randomization of eligible participants,
distribution of drug, and the first educational session. Participants were assigned randomly to
a study group at the time of the second visit, with prior concealment of treatment assignment
via an online randomization system. At the third visit, 2 weeks after randomization, there was
an additional educational session and collection of interim data; the fourth visit, 4 weeks after
randomization, was for data collection and return of unused drug. Participants were instructed
to record morning peak flow, asthma medication use, urgent care for asthma, and asthma
symptoms on diary cards each day; one diary card was used per week.

Outcome measures
The primary outcome measure was change in morning peak-expiratory-flow (PEF) from
baseline. Other measures included spirometry, the Asthma Control Questionnaire (ACQ),23
the Asthma Quality of Life Questionnaire,26 and the Asthma Symptom Utility Index (ASUI),
27 and the Knowledge, Attitude, and Self-Efficacy Asthma Questionnaire KASE-AQ.28
Participants also completed a questionnaire on their perceptions of asthma treatment that
included four Likert-scale questions about the efficacy of montelukast in treating asthma. This
questionnaire was completed prior to randomization and again at the final visit.

Statistical Analysis
The planned enrollment of 120 participants per group had 98% power to detect a difference of
30 L/min between the neutral versus enhanced presentation with a two-sided type I error of
0.025.29 The power to detect a similar difference between the effect of presentation on placebo
and the effect of presentation on active drug (i.e. an interaction effect between factorial
components) was estimated by Monte Carlo simulation to be 0.83, but was highly sensitive to
the assumptions regarding the effect of presentation on the placebo group. Because montelukast
is known to be superior to placebo,30 comparison of montelukast to placebo was not an aim of
the trial. Power for the comparison of usual care versus neutral placebo was 76% with a two-
sided type I error rate of 0.025.

Continuous outcome measures were analyzed as change from baseline values assessed during
the initial two-week run-in period. Categorical event type outcomes were evaluated as the
percent of participants experiencing the event. Statistical analysis of the outcomes was
performed based on treatment assignment (intention-to-treat) using a linear regression or
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logistic model with robust estimates of variance (GEE) and adjusted for visit (2 or 4 weeks
post randomization) and clinic.31 32 Post hoc sub group analyses were performed for groups
based on lung function (bronchodilator response and percent predicted FEV1) and ACQ score
at baseline. Analyses were performed with SAS V8.33

RESULTS
Participant Characteristics (Table 1)

The trial enrolled participants between December 2003 and December 2005. A total of 601
participants were randomized to the five study groups arms at 20 academic clinical centers;
clinics enrolled from 11 to 56 patients with a median of 27. Participants were recruited from
the clinic patient populations and local advertisements; there was heterogenity among sites for
several baseline characteristics. Of the 601 enrolled participants, 480 were randomly assigned
to the factorial component of the trial: treatment with placebo or montelukast and enhanced or
standard messages about treatment and 121 were assigned to usual care. (Figure 1) Most
participants were females, and about one-third African-Americans (Table 1). Overall, the
characteristics of the population were balanced among the groups with the exception that more
women were in the montelukast-enhanced presentation group. By design, participants had poor
asthma control as shown by an elevated ACQ score34 frequent use of beta-agonists to control
asthma symptoms, or frequent nocturnal awakenings due to asthma. The mean pre-
bronchodilator FEV1 was at the lower range of normal; 27% of participants demonstrated
bronchodilator reversibility of 12% or greater and 33% had a pre-bronchodilator FEV1.that
was 80% or less of predicted at baseline..

Follow-up (Figure 1)
Eleven participants terminated treatment early (2%): 7 due to adverse events (3 in montelukast,
4 in placebo), and 4 for other reasons. Six participants did not have follow-up data on the
primary outcome. Diary card completion rates were high in all groups; 96 to 100% of
participants recorded at least some diary entries across the 5 study groups. Comparably high
rates of adherence to study treatment and diary card completion across treatment groups
indicate that there were no effects of the presentation on compliance with study procedures.

Adverse Effects
Headaches were reported by 37% of participants assigned montelukast with enhanced
presentation versus only 29% who took montelukast with neutral presentation. In the placebo
group, 28% of participants assigned to the enhanced presentation reported headaches versus
19% of those assigned the neutral presentation. Thus, both montelukast (P=0.02) and the
enhanced presentation (P=0.03) were associated with 8 to 9% increase in frequency of reports
of headache. The percentages of participants reporting other side effects including lethargy,
gastrointestinal distress, fever, rhinitis, cough, “flu”, and skin rash were similar among the four
treatment groups. Adverse events were similar in the neutral placebo and usual care group with
the exception of dizziness (11% versus 22%, respectively, P = 0.02).

Pulmonary Function (Table 2)
PEF and other measures of lung function significantly improved with montelukast compared
to placebo. However, PEF and other spirometry measures did not significantly improve with
the enhanced expectancy message compared to the neutral message. Participants who
demonstrated bronchodilator reversibility of 12% or greater or had pre-bronchodilator FEV1
of 80% or less at baseline had greater improvements in lung function during follow-up, however
there was no evidence to support that either the drug effect or message effect was stronger in
those subgroups (data not shown). A baseline ACQ score of 2 or greater was not associated
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with differences in lung function outcomes (data not shown). There were no differences in
pulmonary function outcomes between participants assigned to neutral placebo versus usual
care (Table 5).

Patient Reported Outcomes (Tables 3 and 4)
On average, participants at baseline thought that montelukast was an effective drug for the
treatment of asthma. Four weeks later, this perception was significantly improved for
participants assigned to the enhanced expectancy presentation compared to the neutral
presentation, but was not different for most perceptions in those assigned to montelukast versus
placebo. The KASE-AQ28 questionnaire measured asthma self-efficacy and attitudes about
asthma treatment. Neither the neutral nor the enhanced message had a significant impact on
asthma attitudes or self-efficacy scores as measured by the KASE-AQ.

In addition to the daily asthma symptom diaries, participants completed three asthma symptom
questionnaires, the ACQ, Asthma Quality of Life, and ASUI. The enhanced expectancy
message was associated with a larger decrease (i.e. improvement) in the ACQ asthma control
score in the placebo group (neutral-placebo versus enhanced-placebo: −0.23 versus −0.45, P
= 0.001). This did not occur in the montelukast group (neutral-montelukast versus enhanced-
montelukast: −0.45 versus −0.40, P = 0.54). A test for interaction between message type and
drug treatment was significant (P = 0.01) indicating that the effect of the enhanced message
was greater in the placebo group. After adjusting for baseline ACQ score, the enhanced
presentation remained associated with improvements in ACQ scores for participants assigned
to placebo (P = 0.002) but not in participants assigned to montelukast (P = 0.66). The ASUI
showed a similar differential for the enhanced message effect, but evidence for the interaction
was weaker (P = 0.07). Overall the presentation of an enhanced message was associated with
an improvement in ASUI (P = 0.03) that was most evident in the patients receiving placebo.
In subgroup analyses, participants who had more symptoms (ACQ scores ≥ 2) or worse lung
function (FEV1 bronchodilator reversibility ≥ 12% or FEV1 or percent predicted ≤ 80%) at
baseline had greater improvements in ACQ and ASUI scores in follow-up, however there was
no strong evidence that message or drug effects were more pronounced in participants in these
subgroups (data not shown). Other patient reported measures such as percent of days that were
symptom-free or percent of participants with nocturnal awakenings or requiring urgent care or
oral steroids for asthma were similar among the four treatment groups.

Participants assigned to neutral placebo had better outcomes for ACQ than the usual care group
only after adjusting for baseline scores (P = 0.23 before adjustment versus P = 0.002 after
adjustment); improvements in the ASUI or quality of life measures were not different between
the usual care and neutral placebo group. Participants assigned to neutral placebo had more
symptom-free days and fewer nocturnal awakenings than those assigned to usual care (Table
5).

DISCUSSION
This study was designed to address whether the response of poorly controlled asthmatics to
placebo or montelukast could be improved by an optimistic message about drug effectiveness
and, if so, whether the enhancement was similar in both groups. We used a multi-modality
approach that included scripted messages delivered by the research staff, an interactive
multimedia computer presentation including consumer commercials, and coloured over-
encapsulation of the medication. The messages were designed to enhance the expectation that
the treatment (if active) would be effective. This strategy did prove effective in increasing the
perception that montelukast was an effective treatment for asthma, regardless of whether the
patient was assigned to placebo or montelukast.
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Although all of our participants had poorly controlled asthma, they demonstrated high scores
for the asthma knowledge, attitude and self-efficacy at baseline, so the educational intervention
was not associated with further improvement of these measures. However, we found that
patient-reported outcomes that focused on asthma control (ACQ) and asthma symptoms
(ASUI) were generally improved by the optimistic message that encouraged expectation of
benefit in the placebo group. Furthermore, the effect of this optimistic mode of placebo
presentation had the same magnitude of effect on asthma control as did the active drug
montelukast. The enhanced message did not confer any added benefit to montelukast for
improving symptom control. Importantly, although the enhanced message improved asthma
control in the placebo group, it did not influence lung function measures. In contrast,
montelukast improved lung function to the same extent regardless of how the treatments were
presented. The lack of effect of an enhanced message on physiologic outcomes is consistent
with the results of Kemeny et al, who found no effect of the communication positive
expectancies by physicians on bronchoprovocation test results.18

We also evaluated the existence of a placebo effect in asthma by comparing a group randomized
to usual care versus the neutral placebo group. Our results confirmed prior research that
demonstrates that placebo effects are largely confined to patient-reported subjective outcomes
and do not influence physiologic measures.

The effects on ACQ score were statistically significant, however, no effects of the enhanced
message or the placebo were observed on Quality of Life scores. ACQ and Quality of Life
questionnaires differ in that the former focuses on symptoms where as the later addresses
activities of daily living. Hence the lack of effect on the Quality of Life scores may indicate
that ACQ differences observed were minor and did not impact participants’ activities.

This trial is the largest and most comprehensive study to evaluate the manipulation of placebo
effects in asthma, and the results of this study have implications for care of asthma patients as
well as asthma clinical research. In placebo controlled randomized clinical trials there is an
implicit assumption that the active treatment effect is additive to the placebo effect so that the
treatment effect is estimated without bias19. If clinical trial participants are treated similarly in
all respects other than provision of active drug or placebos, it is assumed that the “true” drug
effect is ascertained by subtracting out the placebo response. Our study suggests that this is
not necessarily true for asthma control measures. Presentation of the treatments with a neutral
message about drug effectiveness (montelukast-neutral versus placebo-neutral) demonstrated
the efficacy of montelukast for asthma control. However, when the treatment was presented
with an optimistic bias (montelukast-enhanced versus placebo-enhanced) the placebo group
improved so much that there was no measurable benefit of montelukast. Furthermore, after
adjustment for baseline imbalances, we demonstrated a placebo effect on asthma control and,
without adjustment, a placebo effect on symptom-free days and nocturnal awakenings. Thus,
participants’ expectation of benefit from an experimental treatment could affect the outcome
of a clinical trial that uses asthma control measures as a primary outcome.

Asthma control measures have been incorporated and given more importance in current
treatment guidelines and there is recent interest among investigators in assessing the
effectiveness of asthma treatments on control of asthma symptoms. 35 This is especially true
for treatments with anti-inflammatory properties but without bronchodilator properties because
their effectiveness may be better assessed by asthma symptom control rather than changes in
lung function. Enrollment of participants with strong preconceptions of a new therapy’s value
might produce an augmented placebo effect reducing the possibility of demonstrating the
drug’s efficacy. Therefore, insuring that all participants and investigators are at equipoise may
be an important component in clinical trial design, execution, and interpretation.
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Although increasing expectancy improved the response to placebo, we were unable to improve
the active treatment effect (of montelukast) on asthma control by increasing expectancy of
benefit. One explanation for our inability to increase the response to montelukast with an
enhanced presentation is a possible “ceiling” effect for this treatment. However, we cannot
explain this ceiling effect as the result of achieving complete remission of asthma, as these
participants still had residual asthma symptoms.

Neither the presence of a placebo or the enhanced expectancy presentation had any effect on
lung function. Asthma care providers may be somewhat reassured that perception of the
effectiveness of a treatment does not alter the bronchodilator response to treatment. On the
other hand, our study shows that ineffective treatments for asthma can lead to better asthma
symptom control if there is an optimistic message delivered with the treatment. Direct-to-
consumer advertising for asthma products such as herbal or nutritional supplements, even if
pharmacologically inactive, might lead to better asthma control as a consequence of enhanced
expectation of benefit. The mechanism of this improvement is not known. It may reflect a
change in reporting or perception of symptoms36, but could also reflect immune modulation
due to suggestion.37 Moreover, because we used several strategies to increase expectation of
benefit, we cannot determine how much was due to each component. A further limitation of
our study is that we cannot extrapolate our results to other diseases or methods of expectancy
enhancement.

The enhanced presentation increased the report of headaches as an adverse effect for those
taking both montelukast and placebo. Since headache was not mentioned in any other
components of the trial, we interpret that this was the consequence of viewing television
commercials suggesting the possibility of headaches as an adverse effect. Thus, direct-to-
consumer advertising may increase the reporting of adverse effects, a nocebo effect.

One limitation is the four week duration of the study, which limits insight into the duration of
any observed effect. The placebo effect has been reported to wane over time for other classes
of drugs, and this may also occur with asthma.38 However, no degradation of the effect of
treatment presentation on ACQ was observed between weeks 2 and 4 raising the possibility
that such effects could be durable.

In summary, this study showed that messages enhancing the expectation of benefit from a drug
for asthma do not affect lung function but can augment the placebo effect on asthma symptoms.
Because we could not induce a change in response to montelukast treatment with increased
expectancy, such messages could mask the demonstration of benefit in any clinical trial of an
effective treatment. Although it is unlikely that investigators would present a message as
optimistic as we did in this trial, more subtle messages may be delivered by researchers,
consumer advertising, internet or news media. Our results show that the way that a placebo is
administered for asthma, and messages enhancing expectation of effectiveness, can influence
the symptomatic response of patients despite a lack of efficacy for lung function.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Enrollment, Randomization, and Follow-up of Study Participants
All patients for whom follow-up data were available were included in the analysis, regardless
of whether or not they discontinued treatment.
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Table 5

Outcomes for the Usual Care and Neutral Placebo group

Group

Usual Care Placebo-Neutral P-value*

Pulmonary Function Mean change from baseline

(95% Confidence Interval)

N 121 116

PEF (L/Min) −4 (−8, 0) 3 (−3, 9) 0.04

FEV1 Pre-BD (L) −0.05 (−0.09, 0.00) −0.01 (−0.04, 0.02) 0.16

FEV1 Post-BD (L) −0.05 (−0.10, −0.01) −0.05 (−0.09, −0.01) 0.81

FVC Pre-BD (L) −0.07 (−0.11, −0.03) −0.03 (−0.06, 0.01) 0.07

FVC Post-BD (L) −0.04 (−0.09, 0.01) −0.06 (−0.10, −0.01) 0.64

Baseline mean (SD)

Treatment perceptions†

Mean change from baseline

Statement

(95% Confidence Interval)

N 121 117

Singulair (Montelukast) is an effective drug in
helping control asthma.

6.3 (1.8)
0.1 (−0.2, 0.4)

6.4 (1.6)
0.2 (−0.1, 0.5) 0.56

If I were to take Singulair (Montelukast), it would
help my asthma

6.4 (1.7)
−0.1 (−0.4, 0.2)

6.3 (1.4)
0.0 (−0.3, 0.3) 0.89

Singulair (Montelukast) is a weak drug for asthma. 4.0 (1.6)
0.0 (−0.3, 0.2)

4.1 (1.7)
−0.3 (−0.6, 0.0) 0.19

Singulair (Montelukast) is likely to help people with
asthma

6.7 (1.5)
−0.1 (−4, 0.2)

6.6 (1.4)
0.2 (0.1, 0.2) 0.06

Asthma Questionnaires‡ Mean change from baseline
(95% Confidence Interval)†

N 121 117

ACQ score (↓ score range: 0–6) 0.−1 (−0.3, 0.0) −0.2 (−0.3, −0.1) 0.23

Asthma QoL (↑score range: 1–7) 0.3 (0.2, 0.5) 0.4 (0.3, 0.5) 0.64

ASUI x 100 (↑score range: 0–100) 3.3 (1.2, 5.5) 1.7 (−0.4, 3.8) 0.30

KASE-AQ

Knowledge (↑score range: 1–20) 0.2 (0.2, 0.6) 0.3 (−0.1, 0.7) 0.60

Attitude (↑score range: 5–100) 2 (1, 3) 3 (2, 4) 0.15

Self-efficacy (↑score range: 5–100) 2 (1, 4) 4 (3, 5) 0.04

Other outcomes

%Symptom-free days (mean, 95% CI) § 49 (43, 55) 58 (52, 64) 0.03

Any nocturnal awakenings (n (%))¶ 57 (47) 36 (31) 0.007

Participants requiring urgent asthma care or steroid
     courses (n(%)) 9 (7) 7 (6) 0.67
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*
P-values presented are adjusted for clinic, visit and the variance estimates were adjusted for repeated measures and measures the difference between

the Usual Care group and the Neutral Placebo group.

†
Baseline mean and difference from baseline are based on ordinal scale score of 1 to 9, strongly disagree to strongly agree, 5 is neutral.

‡
↑ = higher score is better, ↓ = lower score is better.; the clinically important differences for the questionnaires are: 0.5 units for ACQ and QoL; 20

units for the ASUI x 100; and 5 units for the Knowledge componet of the KASE-AQ and 10 units for the Attitude and Self-efficacy components.

§
Symptom-free days are defined as a day with an Asthma Symptom score of 0, no nocturnal awakenings, not taking oral prednisone, and no need for

urgent care.

¶
Nocturnal awakenings are calculated as the percent of patients who experienced one or more nocturnal awakening due to asthma symptoms.

Abbreviations: Enhanced = Enhanced expectancy message for study drug. Neutral = Neutral message about study drug. PEF = Peak expiratory flow.
FEV1 = Forced expiratory volume in 1 second. FVC = Forced vital capacity. BD = bronchodilator. ACQ = Asthma Control Questionnaire. ASUI =
Asthma Symptom Utility Index. KASE-AQ = Knowledge, Attitude, and Self-Efficacy Asthma Questionnaire
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