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Abstract
Objective:
To characterize patient and physician satisfaction with current standard-of-care botulinum toxin treatment
regimens for symptom control in patients with post-stroke spasticity using structured interviews with
patients and physicians.
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Saint Quentin, 104 Bd Raymond Poincaré, 92380
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Research design and methods:
Two cross-sectional surveys were conducted in Canada, France, Germany, and the US. The patient survey
included patients with post-stroke spasticity who had undergone at least two botulinum toxin A injection
cycles. Information on patients’ current and prior botulinum toxin treatment cycles and quality of life was
collected. The physician survey included physicians treating post-stroke spasticity with botulinum toxins and
collected information regarding physician satisfaction with botulinum toxin treatment for post-stroke
spasticity.
Results:
Of 79 participating patients with post-stroke spasticity, 61 (77%) received treatment with
onabotulinumtoxinA, 15 (19%) with abobotulinumtoxinA, and three (4%) with incobotulinumtoxinA.
Overall, 40.5% of patients were very satisfied, 48.1% were somewhat satisfied, and 11.4% were not at
all satisfied with botulinum toxin treatment. Patient satisfaction was lowest just before injection and highest
at the time of peak effect. The mean injection interval was 13.7 (SD ¼ 3.5) weeks; however, 43.4% of
patients expressed a preference for intervals of 10 weeks. Most of the 105 participating physicians’ were
moderately (57.7%) or very (36.5%) satisfied with botulinum toxin treatment. However, physicians estimated
that 16.2% of their patients with post-stroke spasticity could benefit from shorter injection intervals, and that
24.6% of patients could benefit from higher doses than those permitted by current country directives.
Study limitations:
Patients’ responses were based on subjective recollections and physicians’ responses were based on
general impressions.
Conclusions:
These surveys indicate that patients’ and physicians’ satisfaction with botulinum toxin therapy for poststroke spasticity is overall very good. However, patients’ satisfaction over the treatment cycle varied with
onset, peak, and trough of treatment effects and patients and physicians expressed a need for treatment
individualization.
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Introduction
Spasticity is characterized by a hypertonic motor
dysfunction and is part of the upper motor neuron
syndrome (UMNS). UMNS may be caused by a variety
of etiologies including cerebral or spinal ischemia,
traumatic brain or spinal cord injury, multiple sclerosis,
cerebral palsy, and other neurological diseases1,2.
Globally, UMNS is estimated to affect more than
12 million people3,4. In 2010, an estimated 16.9 million
people worldwide experienced a first-ever stroke, and the
overall prevalence of stroke survivors was 33.0 million5.
Prevalence estimates of post-stroke spasticity are highly
variable. A recent literature review found that the prevalence of post-stroke spasticity ranged from 4–42.6% of
patients who had suffered a stroke, and the prevalence of
disabling spasticity was 2–13%. Post-stroke spasticity
develops over time and was evident in 4–27% of stroke
survivors in the first 1–4 weeks after stroke; in 19–26.7%
of post-acute patients (1–3 months post-stroke); and in
17–42.6% of patients in the chronic phase (43 months
post-stroke)6.
Botulinum toxins have been extensively used for the
treatment of spasticity. An American Academy of
Neurology evidence-based review of the safety and efficacy of botulinum toxin for the treatment of spasticity
recommends that botulinum toxin should be offered as
a treatment option to reduce muscle tone and improve
passive function in adults with spasticity (level A), and
should also be considered to improve active function
(level B)7,8. European Consensus Statements also recommend botulinum toxin type A as a valuable tool in
the multi-modal treatment of adult spasticity9,10. While
botulinum toxin is a highly effective treatment for
spasticity, treatment effects are temporary and many
patients experience partial to complete re-emergence
of symptoms towards the end of each injection cycle
as the benefits of the previous dose begin to wear off.
The current standard of care is injection intervals of
3 months or longer11. This recommendation is largely
based on a retrospective patient review by Greene
et al.12 from 1994 in patients with cervical dystonia.
Importantly, however, the patients described in this
study had been treated with the original botulinum
toxin formulation (Allergan lot 79-11), which has
been reported to be associated with an antibody
formation rate of up to 10.5%12. In a subsequent
study comparing lot 79-11 with the current
onabotulinumtoxinA (Botox*), which has a reduced
protein load, the number of patients developing resistance was much reduced compared with lot 79-1113.
Importantly, an individualized dosing schedule, customized to patients’ symptoms, might improve patient
*

Botox is a registered trademark of Allergan Inc.
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satisfaction during the entire treatment cycle.
However, in the absence of long-term data regarding
a potential effect of flexible, individualized botulinum
toxin treatment intervals, a minimum injection interval of 3 months has today become the standard of care
for many patients receiving botulinum toxin treatment.
Owing to inflexible dosing schedules, patients may
have to tolerate mild-to-severe symptoms towards the
end of each treatment cycle before the next injection
is administered.
In addition to flexible treatment intervals, individualized dosing is also important for treatment efficacy and
satisfaction. Some studies in upper-limb post-stroke spasticity have permitted individualized dosing14–16, while
others have not17–25. Doses administered in clinical
trials vary widely. In a systematic review, Elia et al.26
report that dose ranges administered to finger flexor
muscles in patients with post-stroke spasticity ranged
from 7.5–225 U for onabotulinumtoxinA, and from
100–500 U for abobotulinumtoxinA (Dysporty). Current
dosing guidelines for spasticity in adults give broad dose
ranges for onabotulinumtoxinA and recommend a total
maximum body dose of 600 U per visit10. To optimize
treatment outcomes, physicians need to have the flexibility to administer individualized doses according to
patient needs. However, as the use of higher doses has
not been systematically evaluated, in many countries the
approved maximum doses are lower than doses recommended in current treatment guidelines. Moreover, in
most countries, the treatment of lower-limb spasticity is
not included in the prescribing information for botulinum
toxin formulations.
Structured patient and physician surveys were
conducted to characterize treatment satisfaction with the
current standard-of-care botulinum toxin type A dosing
regimens for the symptomatic control of post-stroke spasticity. The aim was to capture the perspectives of patients
affected by post-stroke spasticity and physicians who treat
such patients.

Patients and methods
Study design
The survey questionnaire was refined following pilot interviews in Canada, France, and Germany. Structured surveys
were carried out in four countries (Canada, France,
Germany, and the US) in 2008 (see Supplementary
Appendix for survey questionnaire). At this time,
onabotulinumtoxinA was approved for the treatment of
upper-limb post-stroke spasticity in Europe and Canada
and abobotulinumtoxinA was approved for this indication
yDysport is a registered trademark of Ipsen Biopharm Ltd.
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in Europe, but incobotulinumtoxinA (Xeominz) was not
approved for the treatment of upper-limb post-stroke
spasticity at the time of the survey.
To be included in the patient survey, patients had to
have undergone at least two treatment sessions with any
formulation of botulinum toxin type A. Patients who had
received botulinum toxin injections at less than 10-week
intervals were excluded. Patients were asked by their
physicians if they were willing to participate and interested
patients consented to being contacted by the interviewer.
Information was collected on patient demographics,
disease characteristics, and previous treatments with botulinum toxin. Interviews were conducted by medically
experienced interviewers and took place 7–10 weeks
after patients’ last botulinum toxin treatment.
Physicians were contacted via telephone to enquire if
they would like to participate in the survey. To be
included, physicians must have had experience in administering botulinum toxin injections for medical purposes
for 3 years, including experience in injecting botulinum
toxin for the treatment of post-stroke spasticity.

treatment in post-stroke spasticity. Satisfaction was rated
using a numeric rating scale ranging from 1–10, where 1–3
was classed as ‘not at all satisfied’, 4–7 as ‘moderately
satisfied’, and 8–10 as ‘very satisfied’ for the analysis.
In addition, physicians were asked about restrictions to
dosing and treatment interval that they encountered in
their respective countries. The responses were based on
physicians’ own knowledge and interpretation of restrictions; no information was provided by the interviewer to
the physicians.

Statistical methodology
Descriptive statistics were used to summarize all survey
data collected in this study. For both the physician
and patient surveys, percentages presented are based
upon non-missing data.

Results
Patient survey

Evaluation of treatment
The survey asked patients about their most recent botulinum toxin injection cycle, including general impression
of treatment, injection intervals, as well as perceived time
of onset of treatment effect, peak effect, and waning of
treatment effect. Patients evaluated their satisfaction
with therapy at different stages of their latest treatment
cycle (current, at peak effect, and right before their last
injection) using a visual analog scale (VAS) ranging from
1–10. For the analysis, observed values 1–3 were classed
as ‘not at all satisfied’, 4–7 were classed as ‘somewhat
satisfied’, and 8–10 were classed as ‘very satisfied’.
Patients also stated their preference for a re-injection of
botulinum toxin on the day of interview using a VAS
ranging from 1–10, where 1–3 was classed as ‘not at all’,
4–7 as ‘somewhat’, and 8–10 as ‘very much’. The questionnaire further asked for the preferred interval length
for receiving botulinum toxin injections (in weeks). The
survey questionnaire was also used to assess quality of life,
based on general subjective ratings of current state of
health as well as assessments of the impact of spasticity
on specific aspects of patients’ lives. Patients rated their
current state of health on a VAS ranging from 0 (worst
possible) to 100 (best possible). The use of this subjective
scale was intended to ensure that results reflected patients’
own perspectives.
The physician survey assessed physicians’ perspectives
on botulinum toxin treatment for patients with post-stroke
spasticity. Information collected included treatment
intervals, dosing, and satisfaction with botulinum toxin
zXeomin is a registered trademark of Merz Pharma GmbH & Co. KGaA.
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Patients
A total of 79 patients with post-stroke spasticity were interviewed (Germany, n ¼ 35 [44.3%]; France, n ¼ 10 [12.7%];
USA, n ¼ 26 [32.9%]; Canada, n ¼ 8 [10.1%]). Of these,
15 were currently being treated with abobotulinumtoxinA
(19%), 61 (77%) with onabotulinumtoxinA, and three
(4%) with incobotulinumtoxinA. Demographic and
baseline disease-related characteristics are shown in
Table 1. At the time of the survey, the mean duration of
spasticity was 4.1 (SD ¼ 4.0) years and patients had been
receiving botulinum toxin type A injections for a mean of
2.0 (SD ¼ 2.3) years. More than half of the patients
(59.5%) had co-morbid chronic diseases that required
medical management.
Treatment intervals
Patients usually received botulinum toxin treatment
at intervals of 10 weeks (6.3%), 11–12 weeks (39.2%),
13–14 weeks (32.9%), 15–16 weeks (8.9%), or 17
weeks (12.7%) (Figure 1a). The mean injection interval
was 13.7 (SD ¼ 3.5) weeks. Patients were asked if they had
received an explanation for the reason leading physicians
to choose a particular treatment interval and, if so, what
the explanation was. Patients who stated that they had
received a reason (n ¼ 27, 34.2%) provided the following
explanations: ‘you just shouldn’t give it more often’
(n ¼ 9); ‘this injection interval is the most successful’
(n ¼ 5); ‘need to avoid formation of antibodies’ (n ¼ 4);
‘risk of side-effects with shorter intervals’ (n ¼ 4); ‘this is
standard procedure’ (n ¼ 3); ‘individual state of the
patient’ (n ¼ 1), ‘according to the state of approval’
www.informahealthcare.com/jme ! 2014 Informa UK Ltd
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(n ¼ 1), and ‘according to studies available’ (n ¼ 1).
Reasons were not mutually exclusive, i.e., more than one
reason may have been provided.

Evaluation of the current injection cycle
When asked about satisfaction with their current therapy,
most patients (88.6%) were at least somewhat satisfied,
while 11.4% of patients were not satisfied at all
(Table 2). When asked about their satisfaction with
therapy just before the last injection, 36.4% of patients
were not satisfied at all. At the time of peak of therapy
effect, the majority of patients were at least somewhat
satisfied, but 2.3% were not satisfied at all (Table 2).
The majority of patients stated that they would prefer to
have a re-injection on the day of the interview (7–10
weeks after their most recent injection) if they were
given a choice (36.7% somewhat and 36.7% very much).
However, when patients were specifically asked about
their preference for injection intervals, the median preferred interval was 12 weeks (mean ¼ 12.2; SD ¼ 6.5
weeks). Interestingly, 33 patients (43.4%) said they
would prefer injection cycles shorter than 10 weeks
(Figure 1b).

Table 1. Patient demographic and baseline disease characteristics
(patient survey).
Patients (n ¼ 79)

Female, n (%)
Age group, n (%)
18–35 years
36–55 years
56–75 years
76–85 years
485 years
Mean (SD) duration of spasticity, years
Area of spasticity, n (%)
Patients with lower-limb spasticity
Patients with upper-limb spasticity
Patients with upper- and lower-limb spasticity
Patients with missing data regarding area
Mean (SD) duration of botulinum toxin
treatment, years
Other chronic disease being medically
managed, n (%)

32 (40.5)
4 (5.1)
20 (25.3)
42 (53.2)
13 (16.5)
0
4.1 (4.0)
19 (24.1)
26 (32.9)
29 (36.7)
5 (6.3)
2.0 (2.3)
47 (59.5)

SD, standard deviation.
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These patients estimated that the mean time to onset of
treatment effect was 8.6 (SD ¼ 6.4) days, that the mean
time to peak effect was 3.7 (SD ¼ 2.4) weeks, and that
treatment effects declined at a mean of 9.3 (SD ¼ 4.0)
weeks.

Evaluation of the last injection cycle
When asked, 44 patients were able to recall the onset,
peak, and decline of effects of their most recent injection.

Characteristic

Volume 17, Number 9

11.8
7.9

6.6

5
0.0

0.0

<7

7-8

9-10

11-12
Weeks

13-14

15-16

≥17

0

1.3

<7

7-8

9-10

11-12
Weeks

13-14

15-16

≥17

Figure 1. (a) Injection intervals given (n ¼ 79). (b) Injection intervals preferred (n ¼ 76). Patients with injection intervals510 weeks were excluded from the
survey.

Table 2. Information regarding current injection cycle (patient survey).
Satisfaction VAS

Not satisfied at all (1–3 on VAS), n (%)
Somewhat satisfied (4–7 on VAS), n (%)
Very satisfied (8–10 on VAS), n (%),
Mean (SD)

Current therapy
(n ¼ 79)

Just prior to last injection
(n ¼ 44)*

Peak effect of therapy
(n ¼ 44)*

9 (11.4)
38 (48.1)
32 (40.5)
6.6 (2.3)

16 (36.4)
24 (54.6)
4 (9.1)
4.4 (2.3)

1 (2.3)
13 (29.6)
30 (68.2)
8.2 (1.8)

*Patients were only asked to answer this question if they had stated that they had experienced a typical course of action during this treatment
cycle. One patient had a missing data point for each question and was not included.
VAS, visual analog scale.

! 2014 Informa UK Ltd www.informahealthcare.com/jme
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Current state of health
Patients’ overall mean rating of their state of health on the
day of the interview was 53.2 (SD ¼ 22.0) on a VAS scale
ranging from 0 (worst possible state of health) to 100
(best possible state of health).

abobotulinumtoxinA (3–24 weeks), and incobotulinumtoxinA (8–14 weeks). In line with product labeling, the
median maximum doses physicians used for treating poststroke spasticity were 400 U for onabotulinumtoxinA
(n ¼ 61) and incobotulinumtoxinA (n ¼ 11), and 1500 U
for abobotulinumtoxinA (n ¼ 30).

Physician survey
Physicians
One-hundred and five physicians with experience in treating post-stroke spasticity with botulinum toxin
injections were interviewed. Their demographic and
professional characteristics are summarized in Table 3.
The mean time in their current specialty was 15.3
(SD ¼ 7.9) years and their mean experience in using
botulinum toxin for medical reasons was 9.2 (SD ¼ 5.3)
years. On average, 49.6% (SD ¼ 32.1%) of the physicians’
patients with post-stroke spasticity received treatment
with botulinum toxin.
Satisfaction with botulinum toxin for treating
post-stroke spasticity
Most of the 104 physicians who answered this question
were either moderately satisfied (57.7%) or very satisfied
(36.5%); 5.8% were not at all satisfied.
Treatment of post-stroke spasticity with
botulinum toxin
The median treatment interval for post-stroke spasticity
was 12 weeks for onabotulinumtoxinA (4–24 weeks),
Table 3. Physician demographic and professional characteristics
(physician survey).
Characteristic

Physicians (n ¼ 105)

Female, n (%)
21 (20.0)
Age group, n (%)
35 years
9 (8.6)
436–45 years
44 (41.9)
46–55 years
41 (39.1)
56–65 years
11 (10.5)
Mean (SD) time in current specialty, years
15.3 (7.9)*
Mean (SD) time using botulinum toxin
9.2 (5.1)
for medical reasons, years, mean (SD)
Number of patients treated per month
Mean (SD)
224.7 (135.8)
Median
200
Range
16–600
Number of patients with post-stroke spasticity treated per month
Mean (SD)
29.6 (42.4)
Median
15
Range
1–300
Approximate percentage of patients with post-stroke spasticity treated
with botulinum toxin
Mean (SD)
49.6 (32.1)
Median
50
Range
1–100
*One physician had missing data.
SD, standard deviation.
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Treatment intervals in post-stroke spasticity
Physicians interviewed felt that, on average, 16.2%
(range ¼0–90%) of patients would benefit from shorter
injection intervals than those currently permitted.
Physicians stated that lifting current restrictions on treatment intervals would improve botulinum toxin therapy
outcomes very much (24.0%), moderately (42.0%), or
would not change outcomes (34.0%), and would improve
patient satisfaction very much (25.7%), moderately
(45.5%), or not at all (28.7%) (Figure 2a).
Maximum dosing in post-stroke spasticity
Physicians interviewed felt that, on average, 24.6%
(range ¼0–100%) of patients would benefit from higher
doses than those currently permitted. They further
reported that lifting current restrictions on dosing would
improve botulinum toxin therapy outcomes very much
(30.3%), moderately (45.5%), or not at all (24.2%), and
would improve patient satisfaction very much (35.4%),
moderately (43.4%), or not at all (21.2%) (Figure 2b).

Discussion
Post-stroke spasticity considerably diminishes healthrelated quality of life in stroke survivors, affecting
physical, social, and emotional domains27,28. Treatment
with botulinum toxin has been found to be well tolerated
and effective in this population and may improve quality
of life15,16,29. These structured patient and physician surveys were conducted to determine the level of satisfaction
with botulinum toxin treatment, from the perspectives of
both patients with post-stroke spasticity and physicians
who treat post-stroke spasticity. Although most patients
were generally satisfied with their current therapy at the
time of the interview (7–10 weeks after their last
injection), only 40.5% were very satisfied; 48.1% of
patients were somewhat satisfied and 11.4% were not at
all satisfied. The trend of patients’ satisfaction generally
followed the onset, peak, and trough of efficacy. However,
treatment effects are individual and time to onset, peak,
and trough of efficacy varies between patients. Satisfaction
was lowest just before the next injection (36.4% not satisfied at all), when the effects of the previous treatment were
diminishing, and were highest at the time of peak effect,
with 68.2% of patients very satisfied.
www.informahealthcare.com/jme ! 2014 Informa UK Ltd
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30.3

30
24.2

21.2
20

10

0

0
Improvement of therapy outcome Improvement of patient satisfaction
(N=100)
(N=101)

Improvement of therapy outcome Improvement of patient satisfaction
(N=99)
(N=99)

Figure 2. Impact of shortening treatment intervals (a) and of higher dosing (b), if restrictions could be removed. Physicians were asked if in their opinion there
would be an improvement in therapy outcomes and patient satisfaction if restrictions regarding treatment intervals (a) or dosing (b) were removed.
Percentages based on non-missing data only.

While the mean treatment interval was 13.7 (3.5)
weeks, nearly half of patients (43.4%) stated that they
would prefer a treatment interval of 10 weeks or less.
On the other hand, more than one-fifth of patients
(21.1%) would prefer to be treated less frequently than
what is current practice. The vast majority of physicians
interviewed (94.2%) were at least moderately satisfied
with botulinum toxin treatment for post-stroke spasticity.
However, many felt that the restrictions on treatment
intervals and dosing in their respective countries were
impeding both treatment outcomes and patient satisfaction. Hence, there is a need for further treatment optimization through individualized dosing and injection intervals.
Physicians felt that, on average, 16.2% of their patients
would benefit from shorter treatment intervals than those
currently permitted and that their patients would benefit
in terms of both therapy outcomes and patient satisfaction.
However, not all patients will require treatment intervals
shorter than the 12-week standard-of-care interval.
Indeed, the majority of patients may not need to change
their treatment intervals. Whether shorter or longer, it is
important that botulinum toxin treatment intervals can be
individualized to maximize patient outcomes.
The physician survey results confirm the desire for more
flexibility in dosing. The physicians in this survey felt that
24.6% of their patients would gain additional benefit from
higher doses of botulinum toxin than those currently
permitted and, again, that higher doses would improve
both therapy outcomes and patient satisfaction. The use
of higher than labeled doses of incobotulinumtoxinA or
onabotulinumtoxinA has been reported and recommended10,30, but clinical data from well-designed, prospective clinical trials are lacking. Moreover, in most
countries botulinum toxin treatment is not yet approved
for lower-limb post-stroke spasticity. While not all
physicians who participated in this survey believed that
! 2014 Informa UK Ltd www.informahealthcare.com/jme

their patients would benefit from doses higher than those
currently permitted in their respective country, higher
doses were nonetheless generally desired to maximize
patient outcomes.
The patient and physician surveys presented in this
study have some clear methodological limitations.
Patient responses were based on patients’ subjective recollections. Similarly, physicians’ responses were also based
on general impressions rather than more objective data
such as chart reviews. Another limitation of the study is
the small sample size, which may limit generalization of
the results to the total population of patients with poststroke spasticity treated with botulinum toxin.
A similar cross-sectional survey has previously been
conducted in patients with cervical dystonia and reported
comparable findings regarding patient satisfaction with
botulinum toxin treatment31. Most patients with cervical
dystonia reported that they were satisfied with their
current botulinum toxin therapy and, as seen in this
survey, patient satisfaction was lowest just before the
next injection. Of note, patients with cervical dystonia
tend to receive lower doses of botulinum toxin than
many patients with spasticity, who may receive treatment
for multiple muscle groups.
The duration of treatment effects with botulinum toxin
varies from patient to patient. Furthermore, in patients
with post-stroke spasticity the duration of treatment
effects may also depend on the stage of post-stroke
recovery. Most clinical studies involve patients who
have stabilized for at least 3–6 months after a stroke
rather than patients in the more acute stage of recovery.
To improve patients’ treatment satisfaction and optimize
treatment outcomes, individualization of the injection
interval should be considered. Further studies are required
to determine if other conditions treated with repeated
botulinum toxin injections, such as blepharospasm, show
Patient evaluation of botulinum toxin treatment Bensmail et al.
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a similar need for treatment individualization. Ideally,
patients should experience only a mild re-emergence of
symptoms towards the end of their individualized
treatment cycle, and dosing and treatment should be
adjusted accordingly. Shorter treatment intervals would
likely help to achieve this, provided that they are not
associated with an increased risk of side-effects. Further
prospective studies are required to fully understand the
lifecycle of patients’ satisfaction with botulinum toxin
treatment. An individualized treatment would also avoid
‘over-treatment’, since quite a significant number of
patients would prefer to be injected less frequently,
which would also contribute to improved patient satisfaction in the end.

Conclusions
The results of these surveys indicate that overall
patients’ and physicians’ satisfaction with botulinum
toxin injections in treating post-stroke spasticity is very
good. Throughout the botulinum toxin treatment cycle,
patient satisfaction with treatment followed the onset,
peak, and trough of treatment efficacy. However, these
may vary among the patient population and patients and
physicians
expressed
a
need
for
treatment
individualization.
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