
Pooled Subject-Reported Outcomes From 2 Phase 3
Studies of OnabotulinumtoxinA for Simultaneous
Treatment of Forehead and Glabellar Lines
Patricia Ogilvie, MD,* Alexander Z. Rivkin, MD,† Steven Dayan, MD,‡

Steven G. Yoelin, MD,x Kristin E. Larsen, PhD,║ Sepideh Varon, PhD,¶ and
Julie K. Garcia, MS, PhD¶

BACKGROUND Understanding the subjects’ perspective is critical for successfully treating upper facial lines.

OBJECTIVE To understand subjects’ self-perception and overall satisfaction after onabotulinumtoxinA
treatment for forehead and glabellar lines.

METHODS This analysis pooled data from two 12-month, pivotal phase 3 studies in which toxin-naive
subjects received onabotulinumtoxinA 40 U or placebo for treatment of upper facial lines. Onabotuli-
numtoxinA was administered as 0.1-mL injections at 10 prespecified sites (frontalis: 20 U; glabellar complex: 20
U). Each study used 3 reliable and validated patient-reported outcome instruments to evaluate subject satis-
faction and appearance-related psychological effects: the Facial Line Satisfaction Questionnaire (FLSQ), the
Facial Line Outcomes (FLO-11) Questionnaire, and the Self-Perception of Age (SPA) Questionnaire. In total,
data for 865 subjects (608, onabotulinumtoxinA 40 U; 257, placebo) were analyzed.

RESULTS Treatment with onabotulinumtoxinA 40 U resulted in significant and sustained improvements across all
pooled FLO-11 items and FLSQ items compared with placebo. SPA results demonstrated that a significant proportion
of subjects in the pooled analysis felt they looked younger after treatment than at baseline (all, p < .0001 vs placebo).

CONCLUSION This study demonstrates a high level of treatment satisfaction and significantly improved
appearance-related psychological outcomes among toxin-naive subjects after onabotulinumtoxinA 40 U treatment.
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Inclinical practice, treatment satisfaction determines
the success of facial aesthetic treatments and is

influenced by improvements in self-confidence and
quality of life (QOL). Because self-esteem is a crucial
component of QOL,1 improvements in self-esteem
may contribute to better QOL. Enhanced
psychological benefits are goals of facial aesthetic

treatments2 and may be what drive a patient to seek
ongoing treatment and to recommend treatment to
others.

Development of upper facial lines is associated with
negative psychological impacts that reduce self-
esteem, interfere with social interactions, negatively
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influence self-perception and mood,3 and alter per-
ceptions by others about age and emotional status.4–6

Facial areas of highest treatment priority for aestheti-
cally oriented women and men include glabellar lines
(GL), crow’s feet lines (CFL), and forehead lines
(FHL).7,8

OnabotulinumtoxinA, indicated for treatment of GL,
CFL, and FHL, is the only botulinum toxin approved
in the United States for treatment of FHL,9–13 based on
results from 2 pivotal studies (142 and 143) that
demonstrated its efficacy and safety for treating
moderate to severe FHL.12,13 OnabotulinumtoxinA
treatment (20 U in frontalis and 20 U in glabellar
complex) was associated with significantly higher
response rates versus placebo (p < .0001) on investi-
gator- and participant-assessed measures of FHL
severity.12,13

This analysis pooled results from Studies 14214 and
14315 for patient-reported outcomes (PROs) using 3
reliable, validated measures: the Facial Line Satisfac-
tion Questionnaire (FLSQ), Facial Line Outcomes
(FLO-11) Questionnaire,12 and Self-Perception of Age
(SPA)Questionnaire. Based on these PROdata, theUS
FDAapproved the additionof subject satisfactiondata
to the product labeling for onabotulinumtoxinA
(Botox; Allergan plc, Dublin, Ireland) for treating
FHL.9 The purpose of this analysis was to gain insight
into subject self-perception and overall satisfaction
with onabotulinumtoxinA treatment outcomes,
including concepts related to self-confidence and self-
esteem.

Methods

Subjects

Subjects in Studies 142 and 143 were toxin-naive men
and women aged 18 years or older with moderate to
severe FHL at maximum eyebrow elevation and
moderate to severe GL at maximum frown.12,13 Using
the Facial Wrinkle Scale with a photonumeric guide
(FWS), subjects and investigators assessed FHL at
baseline; investigators also assessed GL using the FWS
before treatment commenced. Subjects were excluded
if they had marked periocular and eyebrow asymme-

try, eyebrow ptosis, excessive forehead and eyebrow
skin laxity, or eyelids reaching the pupil or touching
the upper lash line.

Study Design

This analysis evaluated data pooled from the 12-
month, phase 3, double-blind, placebo-controlled,
parallel-group Studies 142 (NCT02261467) and 143
(NCT02261493), which measured the safety and
efficacy of onabotulinumtoxinA for treatment for
FHL and GL.12,13 Efficacy data were pooled from the
6-month double-blind periods of both studies,
whereas safety assessments included the double-blind
and open-label periods. Study 143 also included a
cohort who received simultaneous CFL treatment (not
included in this analysis).

Subjects were randomized to receive 0.1-mL injections
at 10 sites of onabotulinumtoxinA 40 U (20 U, fron-
talis and 20 U, glabellar complex) or placebo.12,13

Subjects were randomized 3:1 in Study 142 and 2:1 in
Study 143, and returned for assessments on Days 7,
14, 30, 60, 90, 120, 150, and 180. Both studies were
conducted followingGoodClinical Practice guidelines
and the principles of the Declaration of Helsinki. All
subjects provided written informed consent.

Analysis Populations

The PRO analyses were based on the observed cases
(OCs) subgroup of the pooled intent-to-treat (ITT)
population, as defined for each efficacy measure for
those who had analysis values for both baseline and
postbaseline visits of interest.

Efficacy Outcome Measures

The PRO measures of interest were efficacy measures
prespecified in the pivotal studies, withDay 30 defined
as the primary time point for all except FLSQ Follow-
up Item 5. These measures were developed and vali-
dated following FDA guidance.16,17

The FLO-11 was designed to assess appearance-
related psychological impacts of FHL andGL from the
subjects’ perspective.17 Each questionwas scored from
0 (not at all) to 10 (very much). Items 1 (bothered by

OG ILV I E ET AL

4 6 : 7 : J ULY 20 2 0 951

© 2019 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



facial lines), 4 (looking older than actual age), and 5
(looking less attractive) were specified as secondary
efficacy measures. Responders were subjects who
achieved at least a 3-point improvement in FLO-11
scores. The remaining FLO-11 itemswere exploratory
end points: Item 2 (looking older than they want to
look), 3 (feeling unattractive), 6 (looking not well
rested), 7 (skin not looking smooth), 8 (looking tired),
9 (looking stressed), 10 (looking angry), and 11 (feel-
ing good about facial appearance). Pooled change
frombaseline scores for FLO-11 items andTotal Score
were assessed. The OC populations included all FLO-
11 subjects with baseline scores of 3 or higher.

The FLO-11 Total Score was also a secondary efficacy
end point. The first 10 questions were phrased nega-
tively, whereas the last was positively phrased. Sub-
jects recorded responses on an 11-grade Likert scale,
as done for individual items, and these scores were
transformed to a 0- to 100-point scale. A responsewas
considered a 20-point or greater improvement. The
OC population for FLO-11 Total Score comprised
subjects with a score of 80 or less at baseline.

The FLSQ Questionnaire comprises Baseline and
Follow-up versions; the 13-item Follow-up version
measured satisfaction and appearance-related psy-
chological impacts associated with FHL and GL
treatment from the subjects’ perspective.16 The
domains covered in the FLSQ Follow-Up Question-
naire were treatment satisfaction (Items 1 through 5),
impact (Items 6 through 8, 12, and 13), continue
treatment (Item 9), recommend to others (Item 10),
and met expectations (Item 11). The items in the
Treatment Satisfaction Domain were: “improved
facial appearance” (Item 1), “treatment onset” (Item
2), “treatment duration” (Item 3), “receiving a natural
look” (Item 4), and “treatment effect on facial lines”
(Item5). For this analysis, Follow-up Item5 (treatment
effect on facial lines) and Impact Domain Items 6
(feeling older), 7 (negatively affecting self-esteem), 8
(looking tired), 12 (feeling unhappy about facial lines),
and 13 (looking angry) were secondary outcomes.16

Facial Line Satisfaction Questionnaire Follow-up
Items 1 (satisfaction with facial appearance), 4 (satis-
faction with natural effect of treatment), 9 (likelihood
of continuing treatment), 10 (likelihood of recom-

mending treatment), and 11 (treatment expectations)
were included as stand-alone items. Although not
validated as stand-alone items, Follow-up Items 2
(satisfaction with treatment onset) and 3 (satisfaction
with treatment duration) were also evaluated.

Response options for all FLSQFollow-up Items except
for Item 11 were measured using a 5-point response
scale, with 5 being very satisfied and 0 being very
dissatisfied; Item 11 used a 3-point scale. For Follow-
up Items 1 through 5, responders indicated that they
were very or mostly satisfied. Day 60 was selected as
the primary time point for Follow-up Item 5 because,
although peak efficacy results from onabotuli-
numtoxinA treatment were evident on Day 30 in
studies,18–20 the greatest treatment satisfaction for this
item was evident on Day 60.20 Responders indicated
“quite” or “extremely” for Follow-up Items 8 through
10, 12, and 13, “quite a bit” or “a lot” for Follow-up
Items 6 and 7, and “met” or “exceeded” expectations
for Follow-up Item 11. Scores for the Impact Domain
ranged from 0 (worst) to 100 (best), using a trans-
formed scale; responders were those with a baseline
score of at least 20 points who achieved at least a 20-
point improvement.

The SPA assessed how old subjects thought they
looked in relation to their actual age, using one item
with 3 choices: (1) I look my current age, (2) I look
(number) years younger, and (3) I look (number)
years older.21 After treatment, responders rated
themselves as either looking younger or older than
their age at baseline, or as looking their current age.
The OC population comprised those who rated
themselves as looking their current age or older at
baseline.

Statistical Analyses

Analyses were conducted using the Cochran–Mantel–
Haenszel (CMH) test, adjusted for the pooled pop-
ulation. The CMH odds ratio, corresponding 95%
confidence intervals, and associated p-values were
calculated. For each comparison performed using the
CMH test, homogeneity of effectiveness across the
pooled studies was assessed using the Breslow–Day
test. Further examinations were explored if the
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Breslow–Day test suggested heterogeneity in the odds
ratios (indicated by p < .10).

Results

Subjects

The pooled ITT population comprised 608 subjects
randomized to onabotulinumtoxinA 40 U and 257 to
placebo (N = 865). Full details of subject disposition
for each study were previously published.12,13 Treat-
ment groups (Table 1) were well balanced for baseline
characteristics.

FLO-11 Questionnaire

A significantly greater proportion of subjects in the
onabotulinumtoxinA versus the placebo group
(p < .001) were responders on Day 30 for all FLO-11
items and Total Score (Figure 1). According to most
individual item measures, more than 75% of those
who received onabotulinumtoxinA were responders.
The difference in responses between the onabotuli-
numtoxinA and placebo groups on the FLO-11 Total
Score was significant at all study visits (p = .0001;
Figure 2), as were results for all individual items (data
not shown).

Facial Line Satisfaction Questionnaire

Satisfaction with onabotulinumtoxinA treatment was
reported for all FLSQ Follow-up Items (Figure 3).
Treatment response versus placebo was significant at

Day 30 (or Day 60 for FLSQ Follow-up Item 5;
p < .001).

Satisfaction with onabotulinumtoxinA treatment,
measured by Item 5, was robust and stable in the
pooled population, as shown by the high pro-
portion of responders who were mostly or very
satisfied with treatment (range: 80.4%–86.8%;
Figure 4). The proportion of onabotulinumtoxinA-
treated subjects at each visit who felt that treatment
met or exceeded their expectations highlighted this
finding, with 91.7% to 93.6% of the onabotuli-
numtoxinA cohort responding positively to Item 11
(Figure 5).

Satisfaction with treatment, as measured by the FLSQ
Impact Domain, was significantly greater in the ona-
botulinumtoxinA group than in the placebo group
(p< .001) at all visits (data not shown). Theproportion
of Impact Domain responders peaked at Day 30 but
remained significantly different throughDay180.This
finding was similar to that of the FLO-11 Total Score
response over time (Figure 2), as were results for all
individual items (data not shown).

Self-Perception of Age Questionnaire

Subjects in the onabotulinumtoxinA group were sig-
nificantly more likely than placebo to feel that they
looked younger at every study visit compared with
baseline (p < .0001; Figure 6). The percentage of SPA
responders peaked at Day 30 but remained

TABLE 1. Demographics and Baseline Facial Line Severity

Parameter

OnabotulinumtoxinA

40 U (n = 608)

Placebo

(n = 257)

Age, mean, yrs 46.1 45.8

Range 18–77 22–73

<65 yrs, n (%) 581 (95.6) 248 (96.5)

Female, n (%) 527 (86.7) 227 (88.3)

Race, n (%)

White 547 (90.0) 232 (90.3)

Black 7 (1.2) 5 (1.9)

Asian 12 (2.0) 6 (2.3)

Other 42 (6.9) 14 (5.4)

Participant FWS rating of severe for FHL at max eyebrow elevation, % 49.2 49.4

FHL, forehead lines; FWS, facial wrinkle scale.
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significantly different (p < .0001) through Day 180.
Responses for the FLO-11 Total Score (Figure 3) and
FLSQ Impact Domain were similar.

Discussion

This pooled study used 3 validated PRO instruments
(FLSQ, FLO-11, and SPA) to evaluate subject satisfac-
tion and appearance-related psychological effects of
onabotulinumtoxinA treatment of both FHL and GL.
The pooled data showed that onabotulinumtoxinA 40
U treatment of upper facial lines resulted in significant
improvements as early as Day 7 (first study visit) across
all FLO-11 and FLSQ Follow-up items. A significant
proportion of the pooled population felt they looked
younger after treatment than at baseline (SPA).

Results of this pooled analysis of PROmeasures indicate
that the majority of subjects who receive onabotuli-
numtoxinA treatment for FHL and GL are pleased with
the outcomes. Subjects reported a substantial, long-
lasting, positive impact on concepts related to confidence
and self-esteem beginning 7 days after treatment and
continuing for up to 6 months. Based on the FLO-11
Total Score, in which subjects assessed the impact of
upper facial line treatment on their appearance, nearly
80% of subjects were responders on Day 30. Although
all subjects had moderate to severe FHL and GL at
maximum contraction, onabotulinumtoxinA treatment
resulted in significant improvements in efficacy
(p < .001), including the stringent 2-grade increase from
baseline in the FWS score. Because aesthetic treatments
have been shown to be strongly associated with self-

esteem and self-image improvements, it stands to reason
that the findings of robust and stable patient satisfaction
rates in this analysis were attributable at least in part to
the efficacy improvements.

In clinical practice, a decrease in response to PRO
assessments over time is typical and may not be an indi-
cation of declining satisfaction with treatment. Although
the differences between the onabotulinumtoxinA-treated
and placebo groups remained significant on FLO-11
measures at all visits up to Day 180, the percentage of
responders declined slowly, which may reflect the tem-
porary nature of improvements associated with onabo-
tulinumtoxinA injections.9 Similar declines were
observed on the FLSQ Impact Domain and SPA assess-
ments, which included several questions related to the
perception of appearance. It seems, however, that such
declines align with participant expectations. Response at
all study visits was 80% on FLSQ Follow-up Item 5
(satisfaction with treatment of facial lines) and 94% on
Item 11 (treatment meeting or exceeding expectations),

Figure 1. Proportions of pooled subjects in observed case

populations who were FLO-11 responders at Day 30. Res-

ponders had improvements from baseline of at least 3 points

for individual items and at least 20 points for Total Score.

Bold items were prespecified end points in the studies. FLO-

11 Item 11 is reverse-scored. *p < .0001. FLO-11, Facial Line

Outcomes Questionnaire.

Figure 2. Proportions of pooled subjects in the observed

case population whowere FLO-11 Total Score responders, by

study visit. Responders had improvements from baseline of

at least 20 points. *p < .001. FLO-11, Facial Line Outcomes

Questionnaire.

Figure 3. Proportions of pooled subjects in observed case

populations who were FLSQ responders at Day 30. Res-

ponders are defined for each item along the right side of

the graphic. *p < .001 at Day 30 (Day 60 for FLSQ Follow-up

Item 5). Bold item was prespecified end point in the

studies. FLSQ, Facial Line Satisfaction Questionnaire.
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with no apparent decline. As noted earlier, the FDA
approved the addition of subject satisfaction data to the
product labeling for onabotulinumtoxinA for treatment
of FHL based on the FLSQ Follow-up Item 5 findings
from Studies 142 and 143.9

At Day 30, 60.6% of subjects who received placebo
indicated that theywerequite likelyor extremely likely to
continue treatment (FLSQ Item 9), in contrast to the
much lower placebo response rate (5.0%) for satisfac-
tionwith treatmenton theFLSQItem5.This incongruity
may be attributable to the fact that subjects who were
botulinum toxin–naive may have mistaken placebo for
active treatment because they could not have anticipated
the effects of onabotulinumtoxinA. Another potential
explanation is that both studies offered subjects the
opportunity to enroll in the open-label treatment period
at the conclusionof thedouble-blindperiod, and subjects
may have considered the prospect of receiving active
treatment in the upcoming treatment cycle.

The outcomes in this pooled analysis (N = 865) are
comparable with results from other onabotuli-
numtoxinA studies using similar treatments. In Study
142 (N = 391), FLO-11 response rates were higher for
onabotulinumtoxinA 40 U versus placebo for Items 1
(85.4% vs 3.6%), 4 (77.2% vs 11.2%), and 5 (83.5%
vs 7.8%).14 Study 143 (N = 474) had similar response
rates for onabotulinumtoxinA 40U versus placebo for
Items 1 (70.2% vs 13.0%), 4 (66.7% vs 9.9%), and 5
(69.5% vs 14.4%).15 Among studies that assessed
response to FLO-11 items 2, 5, and 8 (N = 1,362), an
evaluation of onabotulinumtoxinA 44 U (CFL: 24 U;
GL: 20U)22 found that onDay 30, response rates were
generally higher for subjects aged 50 years or younger

versus those older than 50 years; 75% versus 64% for
Item 2, 68% versus 54% for Item 5, and 62% versus
54%, respectively. A small study (N = 175)23 com-
paring onabotulinumtoxinA 30 U or 40 U injected to
the frontalis and glabellar complex showed response
rates at Day 30 of approximately 90% for Item 8 and
more than 90% for Items 2 and 5.

In a study (N = 125) comparing subjects receiving
onabotulinumtoxinA 44 U (CFL 24 U; GL 20 U) or
placebo, satisfaction with treatment was assessed
using FLSQ Follow-up Item 5.20 The proportion of
subjects mostly or very satisfied was 82% at Day 60
and at least 75% up to Day 120. In Study 142, 90.3%
versus 1.0% of subjects receiving onabotulinumtox-
inA 40 U versus placebo were mostly or very satisfied
with treatment at Day 6014; for Study 143, 81.4%
versus 3.2% of subjects were mostly or very satisfied
with onabotulinumtoxinA 40 U or placebo treatment
at Day 60, respectively.15 In addition, the proportion
of onabotulinumtoxinA-treated subjects who were
responders on FLSQ Follow-up Item 11 (treatment

Figure 4. Proportions of pooled subjects in observed case

populations who were FLSQ Follow-up Item 5 responders,

by study visit. Responders were those very or mostly sat-

isfied with the effect of treatment on facial lines. *p < .0001.

FLSQ, Facial Line Satisfaction Questionnaire.

Figure 5. Proportions of pooled subjects in observed case

populations who were FLSQ Follow-up Item 11 res-

ponders, by study visit. Responders were those whose

treatment met or exceeded expectations. *p < .0001. FLSQ,

Facial Line Satisfaction Questionnaire.

Figure 6. Proportions of pooled subjects in observed case

populations who were SPA responders, by study visit. Res-

ponders were those who felt they looked younger than they

did at baseline. *p < .0001. SPA, Self-perception of Age

Questionnaire.
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met expectations) ranged from87% to 92%up toDay
120. A chart review of 207 subjects receiving onabo-
tulinumtoxinA at varying doses and concomitant
procedures (e.g., injectable filler) for at least 5 years
found that 86% of those who did not have concomi-
tant filler treatments were mostly or very satisfied
based on FLSQFollow-up Item5 at 4 to 28weeks after
the last treatment.24

Of the studies assessing the proportion of SPA res-
ponders, one trial22 found that 51%of subjects treated
with onabotulinumtoxinA 44 U (24 U to CFL; 20 U to
GL) felt that they looked younger at Day 30 than they
did at baseline. Another study comparing onabotuli-
numtoxinA 30U injected to the frontalis and glabellar
complexes reported that 74% of subjects were SPA
responders.23 With a dose of 40 U, the same study
reported that 72% were SPA responders. Although
there are many indicators of aging (e.g., skin laxity,
volume loss, and skin quality), it is a testament to the
importance of FHL and GL in the hierarchy that the
simple, quick, and noninvasive reduction of these lines
using onabotulinumtoxinA injections resulted inmore
than 50% of subjects feeling that they looked younger
within a week of treatment.

These findings should be interpreted in the context of
potential study limitations of this pooled analysis. In
both studies, the subjects were naive to onabotuli-
numtoxinA treatment, which may limit the extrapo-
lation of conclusions to those with ongoing aesthetic
treatment experience. However, in the authors’ expe-
rience, subjects do not always experience the toxin
effects of ongoing injections the same way they did
when they were first treated. Thus, with respect to the
PRO measures evaluated, the fact that the subjects
were neurotoxin-naive may have been advantageous
rather than limiting because they were not prejudiced
by past experience and had no treatment–effect
expectations. Any comparisons between these pooled
results with PRO data from other studies involving
different treatments and subject populations should be
interpreted with caution. Another limitation of this
study was the relatively high fixed dose of onabotuli-
numtoxinA (20U) used to treat FHL. Although higher
than what some investigators may use in their practi-
ces, the simultaneous treatment of GL with FHL may

avert a “frozen” appearance by achieving a more
natural, balanced treatment effect. Moreover, the
rationale behind treating FHLwith GL stems from the
desire to reduce the risk of eyebrow ptosis because it
has been recommended to include GL treatment when
treating horizontal FHL to counterbalance the eleva-
tion and depression of the brow through the frontalis
muscle and glabellar complex, respectively. In fact, the
safety findings from Studies 142 and 143 demon-
strated that the simultaneous treatment of FHL and
GL with onabotulinumtoxinA resulted in a much
lower incidence of eyebrow ptosis (1.7% and 1.9%,
respectively) than what earlier studies of FHL treat-
ment alone reported (8% to 25%).

Conclusions

In clinical practice, patients commonly report an increase
in satisfaction with their appearance after onabotuli-
numtoxinA treatment, and frequently mention
improved mood, self-esteem, and QOL.3,25 Although
published reports have linked aesthetic treatments to
positive emotions26 and more favorable first impres-
sions,27 assessments were often considered anecdotal
rather than having research-based outcome measures.

Smaller early studies of treatments for facial rhytids on
self-perceived QOL, self-esteem, and depression linked
onabotulinumtoxinA injections with improvements in
these parameters, using anarray of validated PRO tools
designed for general use, not specifically to assess facial
lines.25,28 These positive results are consistent with the
outcomes in the present robust pooled analysis using 3
PRO assessment tools in 2 phase 3 studies, which
demonstrate that by using validated instruments,
investigators can quantify the effects of onabotuli-
numtoxinA injections on psychological impact. The
current analysis of PRO data not only indicates a high
level of satisfaction with treatment outcomes among
subjects who treated their FHL and GL with onabotu-
linumtoxinA injections for the first time, but also pro-
vides verifiable, quantifiable data to show the long-
lasting impact of this treatment on self-esteem, self-
confidence, and, ultimately, QOL in this subject pop-
ulation. Of note, the recently published HARMONY
study demonstrated that the self-reported treatment
benefits of onabotulinumtoxinA also positively
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impacted social perception; that is, when unrelated
observers were provided with subjects’ paired before
and after treatment images, the observers reported that
the subjects looked nearly 5 years younger after treat-
ment.29 At the time of the HARMONY study, on-label
treatment areas included CFL and GL; now that treat-
ment of FHL is FDA approved, the self-reported bene-
fits of onabotulinumtoxinA for upper facial lines may
be even more impressive with this additional treatment
site. Controlled trials demonstrating the benefits of
treating FHL with simultaneous treatment of GL are a
welcome contribution to the body of evidence guiding
treatment decisions.
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