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ABSTRACT

Objective There is limited literature on the knowledge, attitude, and perceptions (KAP) of botulinum toxin (BoNT) treatment
among patients and caregivers. The objective of this study was to assess the KAP in patients undergoing BoNT treatment for move-
ment disorders.

Methods One hundred patients with movement disorders from National Institute of Mental Health and Neurosciences Hos-
pital in Bengaluru, South India, were recruited. The patients underwent demographic, clinical, and Patient Knowledge Question-
naire on Botulinum Toxin Use in Movement Disorders (PKQ-BMD)-based evaluations.

Results The mean age of patients at the time of presentation was 47.97 + 14.19 years (range, 12-79). Of all the patients, 26 (28%)
patients were anxious, and 86% of these patients were reassured after appropriate counseling. There were 83 (89%) patients who
found BoNT to be a costlier option. Education and previous Internet searches influenced positive performance in the “knowledge”
domain and overall PKQ-BMD scores. The “number of injections” was also positively correlated with KAP performance.
Conclusion This study showed that knowledge and perceptions about BoNT treatment need to be further improved. Wider
availability of the Internet has provided a positive impact on patients’ and carers’ KAP. Internet-based information, higher educa-
tional qualifications of the patients, and a higher number of BoNT injection sessions are the most important predictors of satisfac-
tory KAP related to BoNT injection treatment in patients with movement disorders.
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Botulinum neurotoxin (BoNT) is the most toxic substance
known to humans, with an LD50 (median lethal dose) ranging
from 0.1 to 1 ng/kg." It blocks the release of the neurotransmit-
ter acetylcholine at cholinergic nerve terminals of autonomic
and peripheral nerves. Currently, seven serotypes of BONT are
available, and each has unique and specific activity at the mo-
lecular level* The safety and efficacy of serotypes A and B are
well established and are clinically useful in many neurological
disorders.** In the 1970s, BoNT type A was studied as a phar-
maceutical drug for the management of strabismus and focal/
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segmental dystonias.>” Currently, the spectrum of its usage has
widened, and it is used in focal dystonia, inappropriate detru-
sor/sphincter contraction, hyperkinetic movement disorders,
spasticity, eyeball movement disorders, cosmetic purposes, au-
tonomic dysfunctions such as hyperhidrosis, and some chronic
pain syndromes.*’

Gradually, the usage of BONT has spread worldwide, but there
is limited literature available on the knowledge, attitude, and
perceptions (KAP) of BoNT treatment among patients and
caregivers globally."
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Hence, studies are required to know the existing knowledge
among patients receiving BoNT to focus on education related
to its use, the fears and apprehensions of adverse effects, its du-
ration and mechanism of action, and the frequency of injections
before starting the treatment.'®"! Thus, we planned to study the
knowledge, attitude, and perception of patients with movement
disorders coming to a tertiary care center in South India for BONT
treatment.

MATERIALS & METHODS

Study design

This was a hospital-based prospective cross-sectional study.
One hundred patients (age > 18 years) with movement disor-
ders who had been advised or were already on BoNT treatment
at the “Movement disorders sub-specialty” Neurology services
of the National Institute of Mental Health and Neurosciences
(NIMHANS), Bengaluru, India were recruited. Consecutive
patients with movement disorders and other disorders requir-
ing BoNT treatment were included after obtaining informed
consent. Patients not willing to participate in the study were ex-
cluded. Subjects were recruited from the “Botulinum Toxin
Clinic” Seven patients were excluded due to insufficient data,
and 93 were included in the final analysis. The study period was
from November 2018 to March 2020. All the participants and
caregivers gave written informed consent. All subjects under-
went detailed demographic, clinical, and questionnaire-based
evaluations of knowledge, attitudes, and perceptions according
to a structured protocol. During the interview, the Patient Knowl-
edge Questionnaire on Botulinum Toxin Use in Movement Dis-
orders (PKQ-BMD) questionnaire was applied in a language
that participants found familiar and comfortable for compre-
hending and giving an appropriate response.'’ The question-
naire had four domains, namely, general knowledge, expecta-
tions, pathophysiology, and adverse effects. The initially designed
questionnaire by Schoffer et al.'’ had two responses: “Right”
and “Wrong” We modified it for the Indian population and add-
ed another response, “No idea (do not know),” which indicated
a lack of knowledge about the question that was asked. We used
the third response to avoid bias.

Statistical analysis

Data were analyzed using SPSS software version 25 (IBM
Corp., Armonk, NY, USA). We used descriptive statistics for
continuous variables and frequency distributions for categori-
cal variables. After assessing normality, we used an appropriate
test for the comparison of groups. The different educational lev-
els, the mode of acquiring information on BoNT and the num-
ber of BONT injections were correlated with the various domains
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of the PKQ-BMD. Kruskal-Wallis tests of significance and Spear-
mans rank correlation tests were used. P values < 0.05 were con-
sidered statistically significant.

RESULTS

We recruited 93 patients in the study. The mean age of the pa-
tients at the time of presentation was 47.97 + 14.19 years (range,
12-79 years). There were 58 (62.4%) males and 35 (37.6%) fe-
males. The education level of patients varied from illiterate to
postgraduate education. Most of the patients (33.5%, n = 33)
were employed either in the private or government sector. The
detailed demographic characteristics are shown in Table 1.

The median duration of illness was 36 [interquartile range
(IQR) 72, range 0-336] months, and the median duration of
treatment was 24 [IQR 48, range 0-204] months. The chief in-
dication for BoNT therapy was hemifacial spasm (1 = 29, 31.1%),
followed by cervical dystonia (n = 20, 21.5%) and blepharo-
spasm (n = 11, 11.8%), and other conditions, such as lingual
and oromandibular dystonias, spasmodic dysphonia, writer’s
cramp, poststroke spasticity, familial ALS, and hemidystonia,
constituted the indication for 35.6% (1 = 33). Most of them (n
= 86, 92.4%) were self-paying with no medical insurance, and
some benefitted from federal funding.

Nearly half (n = 46, 49%) of the patients had heard about
BoNT before the consultation, and 25.8% (n = 24) of the pa-
tients had acquired the knowledge by browsing the Internet.
Although 28% (n = 26) had a fear of BoNT treatment, 86% (1 =

Table 1. Demographic characteristics of the patients with movement
disorders recruited in the study

Age at presentation (years)* 47.97 £ 14.19 (12-79)
36 [72] (0-336)
24 [48] (0-204)

Duration of illness (months)*
Duration of treatment (months)*
Type of movement disorders, n (%)

Hemifacial spasm 29 (31.2)
Blepharospasm 11 (11.8)
Writer’s cramp 6 (6.5)
Cervicofacial and other dystonia 41 (44.1)
Others 6 (6.5)
Education, n (%)
lliterate 6 (6.4)
Primary school 11 (11.8)
Secondary school 38 (40.8)
Graduate 23 (24.7)
Post graduate 12 (12.9)
Not available 3(3.2)

*Data are shown as mean * standard deviation (range). tData are shown
as median [interquartile range] (range).
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80) were reassured after receiving the treatment. The median
number of injections received by patients was 2 [IQR 4, range
0-46]. The dose of BoNT varied from 10 units to 500 units based
on the indication.

Only four patients had adverse effects, such as headaches, pto-
sis, nausea, and transient dysphagia, for a few days. The major-
ity (n = 83, 89%) found BoNT treatment to be costlier and had
difficulty with its affordability. Approximately 68% (1 = 63) of
the patients were satisfied with the treatment response, and
11% (n = 10) were disappointed based on their level of expec-
tation. A complete cure was the expectation of 57 (61.3%) pa-
tients for their medical condition, although they were periodi-
cally doing well on regular BoNT injections.

PKQ-BMD questionnaire: A large subset of the patients (1 =
64, 68.8%) knew that BoNT injections are usually given once
over a few months period of time, and 65.6% (n = 61) of pa-
tients were aware that only physicians with expertise could give
the injections. In the next domain, most patients were aware that
BoNT treatment was “not a cure” (n = 64, 68.8%) and “the aver-
age duration of action of BoNT is for three months” (n = 67, 72%
patients). Nearly 40.9% (1 = 38) of patients incorrectly respond-
ed that with every subsequent injection, the clinical response
would be better. In the “adverse effects” domain, the question
regarding permanent side effects not seen with BoNT treat-
ment was answered correctly by 34.4% (n = 32) of patients. In
general, the patients poorly understood the other aspects (Fig-
ure 1). The summary of answers obtained from the PKQ-BMD
questionnaire is shown in Table 2.

The understanding of BoNT varied across domains and de-
pended on the educational status of the patients. Graduate and
postgraduates answered better in general knowledge and ex-
pectation domains. Although patients came from different ed-
ucational backgrounds, they performed well in the “General

knowledge” domain compared to the others, and this difference
was statistically significant (p = 0.005).

Each domain was analyzed by grouping the patients into dif-
ferent phenotypes, such as hemifacial spasm, blepharospasm,
writer’s cramp, cervicofacial and other dystonias (cervical, oro-
mandibular and lingual), and others (dysphonia, poststroke
spasticity, ALS). There were no statistically significant differenc-
es noted between the different phenotypes among the various
domains.

The patients who had performed Internet searches about
BoNT before the consultation clearly showed better perfor-
mance than those who did not (Figure 2). We looked for a cor-
relation between the number of injections and performance on
the PKQ-BMD questionnaire. There were 85 patients who had
previous experience with BoNT (i.e., who had received BONT
at least once), and 8 were BoNT-naive patients. The patients who
had previous experience with BoNT performed better in the
“General knowledge” and “Expectation” domains. In addition,
there was a positive correlation between the number of injec-
tion sessions and performance scores (Supplementary Table 1,
2 and 3 in the online-only Data Supplement; Figure 2).

DISCUSSION

Our study is one of the few studies assessing the existing knowl-
edge, attitude, and perception regarding BoNT treatment among
a large cohort of patients with various movement disorders.

The mean age in the current study shows that our cohort in-
cluded people who were at least a decade younger than the study
by Del Brutto and Del Brutto.”” They analyzed 579 adults with
movement disorders from Ecuador, and the overall mean age
was 62.9 * 17.5 years, whereas the mean age in patients with
involuntary movements (tics, dystonia, chorea, athetosis, and

Adverse effects 14.59 41.23 44.18
@ Pathophysiology 18.11 36.55 45.34
©
IS
a

Expectation 49.27 28.50 22.23
General knowledge 45.00 25.19 29.81
0 20 40 60 80 100
Responses (%)
I Correct response [ Wrong response [ No response
Knowledge gap = Wrong response + No response

Figure 1. Distribution of responses to the botulinum toxin knowledge questionnaire.
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Table 2. PKQ-BMD
Interpretation of responses [n (%)]

Knowledge gap
(wrong response +
no response)

Correct response Wrong response

No response

General knowledge

Fish toxin 14 (15.1) 28 (30.1) 51 (54.8) 79 (84.9)
Treat wrinkles 44 (47.3) 20 (21.5) 29 (31.2) 49 (52.7)
Used as it is less expensive 44 (47.3) 28 (30.1) 21 (22.6) 49 (52.7)
The only botox brand 20 (21.5) 44 (47.3) 29 (31.2) 73 (78.5)
Any doctor can give injection 61 (65.6) 15 (16.1) 17 (18.3) 32(344)
Only limited injection 46 (49.5) 15 (16.1) 32 (34.4) 47 (50.5)
Given once in 3 months 64 (68.8) 14 (15.1) 15 (16.1) 29 (31.2)
Expectation
Not a cure 64 (68.8) 15 (16.1) 14 (15.1) 29 (31.2)
98% improve 37 (39.8) 37 (39.8) 19 (20.4) 56 (60.2)
Every subsequent injection 36 (38.7) 38 (40.9) 19 (20.4) 57 (61.1)
Average 3 months 67 (72.0) 14 (15.1) 12 (12.9) 26 (28.0)
Higher dose lasts longer 28 (30.1) 31(33.3) 34 (36.6) 65 (69.9)
Toxin works within 2—3 hours 43 (46.2) 24 (25.8) 26 (28.0) 50 (53.8)
Pathophysiology
Acts on brain 18 (19.4) 38 (40.9) 37 (39.8) 75 (80.7)
Bacteria injected-release toxin 17 (18.3) 36 (38.7) 40 (43.0) 76 (81.7)
Toxin into muscle’s blood supply 10 (10.8) 39 (41.9) 44 (47.3) 83 (89.2)
Blocks muscle’s signal to nerve 11 (11.8) 35 (37.6) 47 (50.5) 82 (88.1)
Blocks nerve’s signal to muscle 29 (31.2) 23 (24.7) 41 (44.1) 64 (68.8)
Toxin spreads outside muscle 16 (17.2) 33 (35.5) 44 (47.3) 77 (82.8)
Adverse effects
Large doses-tetanus 6 (6.5) 42 (45.2) 45 (48.4) 87 (93.6)
Permanent side effects 32 (34.4) 32 (34.4) 29 (31.2) 61 (65.6)
Cannot be reversed 18 (19.4) 39 (41.9) 36 (38.7) 75 (80.6)
Toxin can be removed in emergency 10 (10.8) 44 (47.3) 39 (41.9) 83 (89.2)
Flu-like reaction 22 (23.7) 44 (47.3) 27 (29.0) 71(76.3)
Addictive 20 (21.5) 43 (46.2) 30 (32.3) 73 (78.5)
Egg-cross allergy 9(9.7) 43 (46.2) 41 (44.1) 84 (90.3)
Safe in pregnancy 17 (18.3) 31(33.3) 45 (48.4) 76 (81.7)
No drug interaction 12 (12.9) 39 (41.9) 42 (45.2) 81(87.1)
Antibodies, if developed, will not respond to antibiotics 2(2.2) 32 (34.4) 59 (63.4) 91 (97.8)
Antibodies make it less effective 1(1.1) 33 (35.5) 59 (63.4) 92 (98.9)

PKQ-BMD: Patient Knowledge Questionnaire on Botulinum Toxin Use in Movement Disorders.

ballismus) was younger at 49.8 + 19.4 years, which is compara-
ble with the mean age of 47.97 £ 14.19 years in our study com-
prising a majority of patients with movement disorders. Cra-
niocervical dystonias are more common in women, and most
focal task-specific dystonias and tics are common in men.” In
our study, which was a combination of all movement disorders,
we observed a slight male predominance that was similar to
the cohort from Baumer et al." that included children suffer-
ing from movement disorders in Germany.

Educational status was variable. The number of uneducated
patients was fewer than the patients with different educational
backgrounds, which reflects the poor reach/awareness of BONT
treatment among the less educated and illiterate patients with
movement disorders.

Our study showed that hemifacial spasm was the most com-
mon movement disorder treated by BoNT; this was similar to
a study by Tan® but in contrast to Hsiung et al.,'® which was a
study from Canada where cervical dystonia was the most fre-
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Internet search
(p=0.02)

Number of injection
sessions
(p=0.001)

Education
(p=0.011)

Botulinum
toxin
therapy in
movement
disorders

Figure 2. Significant factors in the study that increased awareness of
knowledge, expectations, mechanism of action and adverse effects
of botulinum toxin treatment in patients with movement disorders.

quent, followed by hemifacial spasm, blepharospasm and other
focal/segmental dystonias. The other indications for BoNT in
our study were similar to those in other studies.' The adverse ef-
fects of BONT were minimal, which was similar to Kwan et al.,"””
who reported only minor, transient complications such as pto-
sis, mild facial asymmetry, and epiphora that are generally dose-
and site-related. A few other studies have also observed a similar
profile of side effects.'®*!

Almost all patients were self-financed, and < 1% benefited
from federal health schemes/sponsorship. Health insurance
coverage should be widened to include treatments such as BONT.
In India, it is common to seek indigenous/alternative medicines
before consulting physicians/specialists. Our study found that
one-third of the patients had tried Ayurveda and homeopathic
medications but without benefit.

Many patients were not aware of the use of BONT in the man-
agement of various neurological illnesses, and only half of the
cohort was aware either by browsing the Internet or by hearsay.
Robust measures that publicize the availability of BONT as a
treatment for a broader range of conditions are needed. A pro-
portionate number of people who are qualified injectors of BONT
should be trained.”> BoNT is not easily affordable by people be-
longing to low socioeconomic status. Approximately 89% of pa-
tients in the study found BoNT as a costlier treatment option.
However, few studies have investigated the cost comparison for
various movement disorders requiring BoNT. In developing
countries, it is necessary to consider the cost of any therapy be-
fore initiation, or it might result in poor compliance and clini-
cal response. Our study also showed that 82.7% (n = 77) of the
patients reported either nonavailability or unawareness about
the existence of expertise in their residential locations. There is
a need to propose guidelines for training an adequate number
of physicians/neurologists/movement disorder specialists who
intend to treat patients with BONT.** BoNT cannot be given ac-
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cording to a standard treatment protocol. It must be planned ac-
cording to the needs and therapeutic response of the individual
patient. Injections should be given only by physicians who are
skilled in the diagnosis and management of movement disorders.

When patients were asked about their satisfaction after re-
ceiving the BoNT treatment, 68% (1 = 63) of patients were hap-
py and satisfied with the therapy but had expected a “complete
cure” and “reduction in frequency” of taking BoNT injections.
Those who were not satisfied with the therapy had an inade-
quate clinical response. The possible reasons for this may be in-
appropriate doses, reconstitutions, or incorrect injection sites.
Bensmail et al.” performed cross-sectional surveys on patients’
and physicians’ satisfaction with BoNT for poststroke spastici-
ty and found it to be very good overall. In their study on 79 pa-
tients, 40.5% of patients were very satisfied, and 48.1% were some-
what satisfied; among 109 physicians, 57.7% were moderately
or very (36.5%) satisfied. Our observations were also consistent
with the above study in terms of satisfaction in the study group.

Schoffer et al.'"’ formulated the PKQ-BMD questionnaire,
which can be used to assess knowledge about BoNT for pa-
tients with various movement disorders. This questionnaire was
adapted for our study, and we found the “General knowledge”
and “Expectations” domains to be well answered. It is evident
from our study that more than half of the patients on BoNT un-
derstood that it was not a cure, and the average duration of ac-
tion was approximately 3 months. They also experienced that
the toxin starts working a few days after receiving the injection.
More than 50% (n = 65) of the patients had false assumptions
about or were unaware that a higher dose of BONT may have a
longer duration of action, and therefore, the BoNT injections
could be administered at longer intervals.

Despite having a maximum duration of treatment up to 204
months, many of them had less knowledge about the “Patho-
physiology” and “Adverse effects” of BoNT injections. Hence,
patient education should focus on these domains, which in-
cludes common aspects such as “how does BoNT act” and “what
are the adverse effects” Queries on the pathophysiology and ad-
verse effects of BONT, which elicited incorrect answers, were the
most encountered questions in our outpatient clinics. Measures
to educate patients through reliable Internet sources, regular
awareness through radio/TV talks, pharmaceutical pamphlets,
and non-neurological health professionals such as speech thera-
pists are significant sources of knowledge in the current world.

A study by Beniwal et al.* from India on the assessment of
awareness, attitude, and behavior of patients with common
chronic diseases, such as coronary artery disease, chronic pul-
monary disease, hypertension, and diabetes, noticed that a ma-
jority of patients were ignorant about their disease, the impor-
tance of compliance with medicines and precautions regarding



the disease. Likewise, a study performed by Shetty et al.”” showed
that awareness about the diagnosis and treatment of various
movement disorders in different subpopulations was limited
even among patients who were on regular follow-up. We also
observed that satisfactory performance in the “knowledge do-
main” compared to other domains was not related to demo-
graphic, educational, occupational, or geographical backgrounds.
Unlike the observations by Shetty et al.,”” the number of follow-
up visits had a positive impact on patient responses. The num-
ber of correct answers positively correlated with the number of
injections received. This indicates that knowledge about the
treatment comes with repeated education about the illness, as
there is ample opportunity to interact with treating staff to clar-
ify doubts and address queries.*®

A dedicated “movement disorders” clinic may also help to im-
prove the knowledge and perception of these patients, as they
will have more exposure to other patients suffering from move-
ment disorders with whom they can have discussions and inter-
act with people that have similar problems.

The strength of the study was an adequate sample size, and
the study was carried out at a dedicated movement disorder cen-
ter. We acknowledge the lack of a control group for comparison
as a limitation of the study. The results may not be generalizable,
as the characteristics of the patient population will determine the
outcomes in a similar scenario.

Patient education plays a pivotal role in increasing public and
societal awareness of this treatment and successful treatment
strategies.” It is essential to educate the community, general
practitioners, and policymakers regarding the availability of
advanced BoNT treatment, cost factors, efficacy, safety, etc. to
accentuate the utility of BONT for a larger number of patients.
Our study shows that there is a gap in the various KAP param-
eters in patients undergoing botulinum toxin therapy, and the
Internet can be a very powerful tool in addition to health care
providers to improve knowledge about this advanced and com-
plex therapy. The health care providers of BONT therapy should
develop reliable sources of information on the Internet where
patients can find answers in a “frequently asked questions for-
mat” in their native language.
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Supplementary Table 1. Comparison of each domain across different educational levels in the study group

Domain llliterate (n = 6) Primary (n = 11) Secondary (n = 38) Graduate (n=23) Post graduate (n =12) p-value
General knowledge 3(1.50, 3.25) 3(1,4) 3(1,4) 4(3,5) 5(3.25, 6.75) 0.01
Expectation 2 (0.75, 2.75) 3(2,4) 2(0.75, 5) 4(2,4) 4 (3, 4.75) 0.32
Pathophysiology 0.5 (0, 1.25) 0(0, 1) 1(0, 1.25) 2(0,2) 2 (0.25, 4.75) 0.05
Adverse effects 1 (0, 2.50) 1(0, 3) 1(0, 2) 1(0, 2) 1.5(1, 5.25) 0.37
Total score 7 (4.5,8.75) 9(3, 11) 7.5(2.75, 11.25) 11 (8, 13) 13 (8, 19.25) 0.01

Data are shown as median (Q1, Q3).



Supplementary Table 2. Comparison between Referred versus Direct cases and prior internet search affecting the performance of PKQ-
BMD questionnaire

Domain Referred (n = 47) Direct (n = 46) Prior internet search (n = 24) No prior search (n = 69)
General knowledge 0.47 £0.26 0.42+£0.28 0.6 £ 0.26 0.39+£0.25
Expectations 0.52 £ 0.31 0.47 £0.31 0.63 £ 0.25 0.45 £ 0.31
Pathophysiology 0.17£0.20 0.19£0.22 0.31£0.30 0.13£0.15
Adverse effects 0.15%0.14 0.13£0.19 0.23 £0.25 0.11 £ 0.11

Data are shown as mean * standard deviation. PKQ-BMD: Patient Knowledge Questionnaire on Botulinum Toxin Use in Movement Disorders.



Supplementary Table 3. Correlation between the number of injec-
tions and the performance scores

Number of injections

Domain
Correlation coefficient p-value
General knowledge 0.341* 0.001
Expectations 0.439* <0.001
Pathophysiology 0.149 0.155
Adverse effects 0.156 0.134
Total score 0.343* 0.001

*correlation is significant at the 0.01 level (2-tailed).



