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ABSTRACT
Objective: Migraine patients have a high risk of developing anxiety and depression, and the relationship between chronic migraine (CM) and depression is 
believed to be bidirectional. This study aims to evaluate the effects of Botulinum Neurotoxin A (BoNT/A) treatment on migraine-related disability, pain severity, 
and depression in patients with CM.

Materials and Methods: This study included 24 patients aged between 19 and 55 years who were diagnosed with CM and treated with BoNT/A injections every 12 
weeks for six months. Data were collected on demographic characteristics, as well as disability severity, pain severity, and depression levels before and after treatment.

Results: A statistically significant improvement was observed in VAS (Visual Analog Scale), MIDAS (Migraine Disability Assessment Scale), and BDS (Beck Depres-
sion Scale) scores after BoNT/A treatment (p<0.001). The mean changes in scores were as follows: a 4±1-point reduction in VAS, a 61±23-point reduction in MIDAS, 
and a 16±9-point reduction in BDS. Patients reported experiencing initial treatment benefits within 12±3 days, with an average duration of effect lasting 93±38 days.

Conclusion: BoNT/A treatment appears to play a significant role in modulating pain perception and emotional responses, particularly in patients with de-
pression and those resistant to conventional migraine treatments. The findings suggest that BoNT/A may be an effective treatment option for reducing mi-
graine-related disability, pain severity, and associated depressive symptoms.
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INTRODUCTION
Chronic Migraine (CM), according to the International Clas-
sification of Headaches (ICHD-3 beta) diagnostic criteria, 
is defined as the patient having a headache more than 15 
days a month for 3 months, having pain on at least 8 days a 
month, meeting migraine diagnostic criteria, and responding 
to treatments specific for migraine.[1,2]

The most common psychiatric comorbidities associated with 
CM are anxiety and depression. Studies have shown that anx-
iety disorders are 2 to 5 times more common in migraine pa-
tients than in the general population and twice as common 
in individuals with depression.[3] Moreover, migraine-related 
work loss significantly increases when migraine is accompa-
nied by anxiety and/or depression.[4]
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The relationship between migraine and depression appears 
to be bidirectional, as the presence of one is thought to in-
crease the risk of developing the other. Depression is also 
a known risk factor for migraine chronification and is con-
sidered an indicator of poor prognosis. Anxiety disorders, 
depression, and migraine share common triggers such as 
stress, indicating potential overlapping neurobiological 
mechanisms.[5,6] Given that depression is a key factor in mi-
graine chronification, identifying and treating depression in 
migraine patients is of great importance.[7] Consequently, CM 
often requires a more aggressive treatment approach due to 
its resistance to multiple individual treatment modalities.[8]

There are limited studies investigating the effect of Botuli-
num Neurotoxin A (BoNT/A) treatment on depression and 
anxiety and the relationship between migraine-related dis-
ability in CM patients. This study aims to evaluate the ef-
fects of Botulinum Neurotoxin A (BoNT/A) treatment on 
migraine-related disability, pain severity, and depression in 
patients with CM.

MATERIALS and METHODS
Patients diagnosed with CM based on ICHD-3 beta criteria 
and resistant to medical treatment at our neurology out-
patient clinic between 2015 and 2019 were included in the 
study. The demographic characteristics of the patients, as 
well as data on migraine-related disability, attack severity, 
and depression severity before and after treatment, were 
recorded. Written informed consent was obtained from all 
participants. The study was conducted in accordance with 
the principles of the Declaration of Helsinki and was ap-
proved by the Local Hospital Clinical Research Ethics Com-
mittee (2018/297).

BoNT/A injection with a diagnosis of CM resistant to single 
or combination treatments of amitriptyline, propranolol, 
valproic acid, venlafaxine, duloxetine, verapamil, flunarizine, 
and topiramate were included in the study. Exclusion criteria 
were as follows: headaches of non-migraine origin, epilepsy, 
a history of cranial surgery due to organic brain damage, age 
below 18 or above 55 years, psychosis, drug-responsive CM, 
pregnancy, prior surgical or interventional treatments, and 
neuromuscular system diseases.

A structured form was used to collect sociodemographic 
characteristics, including date of birth, occupation, educa-
tional status, dominant hand, presence of temporomandibu-
lar pain, side dominance of migraine pain, disease duration, 
and medications used. Migraine-related disability was as-
sessed using the Migraine Disability Assessment Scale (MI-

DAS), pain severity was measured using the Visual Analog 
Scale (VAS), and depression severity was evaluated using the 
Beck Depression Scale (BDS).

MIDAS: Assesses the impact of migraine over the past three 
months through five questions related to work, household 
tasks, and social activities. Scores range from 0 to 270, with 
higher scores indicating greater disability. A score of 21 or 
higher is classified as severe.[9]

VAS: The scale, developed by Price et al.[10] in 1983, is used to 
determine the severity and level of pain in the patient. This 
scale is used to convert some values that cannot be measured 
numerically into numerical values. The patient marks his or 
her pain on a 10 cm ruler, one end of which indicates no pain 
and the other end indicates the most severe possible pain.

BDS: Used to assess the severity of depression. It consists 
of 21 questions, each scored from 0 to 3, with a total score 
ranging from 0 to 63. Higher scores indicate more severe de-
pressive symptoms. The cut-off score for depression is 17.[11]

BoNT/A Application: According to PREEMPT 1 & 2 studies 
and treatment guidelines, BoNT/A injections were adminis-
tered to seven specific head and neck regions (corrugator, 
procerus, frontal, temporal, occipital, and cervical regions). 
The standard protocol involved 155 U BoNT/A applied at 31 
injection sites every three months. BoNT/A was diluted with 
2 cc of physiological saline, and 5 U (0.1 ml) was injected at 
each site.[2,12,13]

Statistical Analysis 
The data were analyzed using IBM SPSS 25.0 (Statistical 
Package for the Social Sciences). The Shapiro-Wilk test 
was used to assess the normality of data distribution. De-
scriptive statistics were presented as frequency (%), mean 
± standard deviation (SD), and median (minimum–maxi-
mum). The Wilcoxon test was used to compare pre- and 
post-treatment data. A p-value of <0.05 was considered 
statistically significant.

RESULTS
Of the 24 patients included in the study, 17 (71%) were fe-
male, 7 (29%) were male, and their average age was 41±9 
years. The dominant hand of 20 (83%) of the patients was the 
right, and 4 (17%) had the left. Pain dominance was bilater-
al in 15 patients (62%), left in 5 (21%), and right in 4 (17%). 
Temporomandibular joint (TMJ) dysfunction was detected in 
6 (25%) of the patients. Patients reported experiencing initial 
treatment benefits within 12±3 days, with an average dura-
tion of effect lasting 93±38 days (Table 1).
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In the clinical evaluations of the patients before BoNT/A in-
jection, the VAS score was 8±1, the MIDAS score was 75±25, 
and the Beck Depression Score was 27±13. In their evaluation 

after 6 months, the VAS score was 5±1, the MIDAS score was 
14±10, and the Beck Depression Score was 12±8. The mean 
change in scores was as follows: a decrease of 4±1 points in 
VAS, a decrease of 61±23 points in MIDAS, and a decrease of 
16±9 points in BDS (p<0.001) (Table 2).

When the patients were questioned about the medications they 
had previously used for migraine, all of them had used NSAIDs; 
23 (96%) used tricyclic antidepressants, 22 (92%) used SSRIs or 
SNRIs, antiepileptics, triptans, neuropathic pain medications, 
and antipsychotics; 20 people (83%) used calcium channel 
blockers; 15 people (63%) used beta blockers; and 4 (17%) peo-
ple had used ergotamine before. When the number of medica-
tions used by the patients before BoNT/A injection was ques-
tioned, it was found to be 3±1, while the number of medications 
was found to be 2±1 in the 6th month after treatment. A statis-
tically significant decrease in the number of medications used 
was detected after treatment (p<0.001) (Table 2).

The rate of patients benefiting from treatment was found to 
be 100%. Side effects were observed in only one patient (4%), 
who developed a transient droopy eyelid (ptosis), which re-
solved spontaneously within a few weeks without the need 
for additional intervention. No systemic or severe adverse 
effects were recorded (Table 3).

DISCUSSION
In this study, we evaluated the effects of BoNT/A treatment 
on migraine-related pain, disability, and depression severity 
in CM patients. Our results demonstrate a significant reduc-
tion in all three parameters following treatment, indicating 
that BoNT/A is an effective therapeutic option for CM pa-
tients who are resistant to conventional treatments. These 
findings reinforce the clinical relevance of BoNT/A treatment 

Table 1. Demographic data of patients

  n % Mean±SD 
    med (min-max)

Age   41±9

    44 (19–56)

Gender 

 Female 17 71

 Male 7 29

Dominant hand 

 Right 20 83

 Left 4 17

Pain dominance 

 Right 4 17

 Left 5 21

 Bilateral 15 62

Temporo-mandibular 
joint dysfunction 

 Yes 6 25

 No 18 75

Side effects 

 Yes 1 4

 No 23 96

Effect start   12±3

    12 (7–15)

Effect outcome   93±38

    90 (30–150)

SD: Standard deviation

Table 2. Comparison of pre- and post-treatment evaluations

  Before treatment  After treatment Treatment difference p 
  mean±SD med mean±SD mean±SD 
  (min-max) med (min-max) med (min-max)

VAS 8±1 5±1 4±1 <0.001

  8 (7–10) 5 (3–6) 3 (1–5)

MIDAS 75±25 14±10 61±23 <0.001

  75 (35–115) 13 (2–45) 60 (20–93)

BDS 27±13 12±8 16±9 <0.001

  22 (10–56) 8 (3–29) 12 (6–37) 

Number of medications used 3±1 2±1 1±1 <0.001

  3 (1–4) 2 (0–3) 1 (0–3) 

SD: Standard deviation
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in CM patients, not only for reducing pain intensity but also 
for improving overall quality of life, functional capacity, and 
emotional well-being.

Migraine and depression share common pathophysio-
logical mechanisms, including serotonergic dysfunction, 
hypothalamic-pituitary-adrenal (HPA) axis dysregulation, 

and increased inflammatory cytokine levels. Studies sug-
gest that depression is not only a consequence of chron-
ic migraine but may also contribute to its chronification.
[14,15] Our findings align with previous research, suggesting 
that effective migraine management may also alleviate 
comorbid depression.

In addition, it must be said that these patients need continu-
ous support—not only to discourage the biobehavioral ten-
dency toward compulsive self-medication, sometimes even 
carried out in anticipation of a migraine crisis, which guaran-
tees them non-exclusion from the social circuit. Therefore, 
from these considerations, it emerges that the new pharma-
cological classes of prevention must be applied as an early 
interdiction to the chronic phase to express their full rehabil-
itation potential. This increases the importance of examining 
the relationship between the decline in patients' functioning 
and increased mood disorders and CM treatment.

In our study, when the medications the patients had previ-
ously used for migraine were questioned, all of them used 
NSAIDs; 23 people (96%) used tricyclic antidepressants; 22 
people (92%) used SSRIs or SNRIs, antiepileptics, triptans, 
neuropathic pain medications, and antipsychotics; 20 peo-
ple (83%) used calcium channel blockers; 15 people (63%) 
used beta blockers; and 4 people (17%) had used ergota-
mine before. While the patients started to benefit from the 
treatment in 12±3 days, the average duration of benefit was 
found to be 93±38 days.

In the study conducted by Karadaş et al.,[15] pain intensity, 
pain frequency, anxiety, and depression were evaluated in 
a patient group with cervicogenic headache, consisting of 6 
men and 12 women. Patients observed a significant reduc-
tion in anxiety symptoms with BoNT/A application; they em-
phasized that BoNT/A has anxiolytic activity as well as an-
ti-inflammatory and analgesic activity through its inhibitory 
effect on neurotransmitters and neuropeptides.

Yalınay et al.[16] stated that depression and anxiety are closely 
related in migraine patients and that depression also has a 
significant relationship with migraine-related disability and 
migraine frequency. These studies suggest that BoNT/A may 
affect mood disorders by modulating neurotransmitter re-
lease, which may explain the significant decrease in depres-
sion scores observed after BoNT/A treatment in our study.

Bigal et al.[17] reported that patients with chronic migraine 
had significantly higher rates of missing at least 5 days of 
housework, decreased productivity in housework for at least 
5 days, and missed family activities for at least 5 days com-

Table 3. Medication use before treatment and benefit from 
treatment

  n %

Before treatment-NSAID

 Yes 24 100

 No 0 0

Before treatment-SSRI/SNRI

 Yes 22 92

 No 2 8

Before treatment-tricyclic antidepressant

 Yes 23 96

 No 1 4

Before treatment-antiepileptic

 Yes 22 92

 No 2 8

Before treatment-calcium channel blocker

 Yes 20 83

 No 4 17

Before treatment-beta blocker

 Yes 15 63

 No 9 37

Before treatment-ergotamine

 Yes 4 17

 No 20 83

Before treatment-triptan

 Yes 22 92

 No 2 8

Before treatment-neuropathic pain

 Yes 2 8

 No 22 92

Before treatment-antipsychotic

 Yes 2 8

 No 22 92

BoNT/A benefit

 Yes 24 100

 No 0 0

NSAID: Non-steroidal anti inflammatory drug; SSRI: Selective serotonin 
reuptake inhibitor; SNRI: Serotonin-norepinephrine reuptake inhibitor; 
BoNT/A: Botulinum Neurotoxin A
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pared to patients with episodic migraine. It appears that CM 
causes greater disability than episodic migraine in the pop-
ulation, and although most patients with CM seek medical 
attention for their condition, many do not receive specific 
acute or preventive medications. It has been determined that 
existing migraine preventive treatments generally cannot 
satisfy patients with CM due to their limited effectiveness, 
side effects, and drug interactions.

A single-center retrospective study emphasized that poor com-
pliance of patients with treatment is an important problem 
among patients with CM in real-life settings and may be one of 
the main reasons for inadequate control of headaches.[18]

An important observation in our study was the low inci-
dence of reported side effects. Only one patient (4%) expe-
rienced a mild and transient case of ptosis, which resolved 
spontaneously. The low rate of side effects observed in our 
study may be attributed to several factors. Firstly, BoNT/A 
injections were administered by an experienced clinician 
following a standardized protocol based on the PREEMPT 
injection paradigm, which minimizes the risk of compli-
cations. Secondly, BoNT/A has a well-established safety 
profile in chronic migraine treatment, with previous stud-
ies reporting mild and transient side effects in most cases. 
Additionally, our study population consisted of patients 
without neuromuscular disorders or contraindications to 
BoNT/A, further reducing the likelihood of adverse reac-
tions. To ensure accurate recording of side effects, patients 
were closely monitored during follow-up visits, and they 
were instructed to report any adverse reactions immedi-
ately. However, it is important to acknowledge that un-
derreporting of mild or transient side effects by patients 
is a possibility. Future studies with larger cohorts and 
systematic adverse event tracking may provide a more 
comprehensive understanding of BoNT/A’s safety profile 
in chronic migraine patients.

One of the main limitations of our study is the relatively 
small sample size (n=24), which restricts the generalizability 
of our findings. A larger cohort would allow for more ro-
bust statistical analyses and increase the reliability of the 
observed effects. Additionally, the absence of a control group 
prevents us from differentiating the true treatment effect of 
BoNT/A from potential placebo effects or natural disease 
fluctuations. Future studies should aim to include a larger 
sample size with a well-matched control group, such as a 
placebo-injection group or a group receiving an alternative 
migraine treatment. Additionally, long-term follow-up stud-
ies could provide valuable insights into the sustainability of 

BoNT/A’s therapeutic effects and its impact on migraine-re-
lated disability and depression over extended periods.

The strength of our study is that the relationship between 
disability, depression, and pain was evaluated together. This 
gave us the opportunity to assess the impact of BoNT/A treat-
ment on migraine-related work loss, pain-related depressive 
mood, pain frequency, and pain intensity in two ways.

CONCLUSION
As a result of treatment with BoNT/A, patients had signifi-
cantly fewer migraine attacks and the maximum migraine 
severity decreased. It was determined that there was a sig-
nificant decrease in the number of days of using preventive 
medications and painkillers used in the treatment of acute 
migraine, and there was a decrease in the incidence of mi-
graine-related symptoms, inability to perform daily life ac-
tivities, and admission to the emergency clinic. In particular, 
emotional states such as anxiety and depression due to mi-
graine were significantly improved.

We can say that BoNT/A treatment can reduce work loss due 
to migraine, depressive mood due to pain, pain frequency, 
pain intensity, and medication use, and the cost-effectiveness 
of BoNT/A may be better than other treatments because of 
the good response to treatment with BoNT/A in CM patients 
with low compliance to treatment.

Disclosures 
Ethics Committee Approval: The study was approved by 
the Bakirköy Dr. Sadi Konuk Training and Research Hospi-
tal Clinical Research Ethics Committee (No: 2018/297, Date: 
03/09/2018).

Authorship Contributions: Concept: K.Ö., G.Ö.; Design: G.Ö.; 
Supervision: Ç.Ç., K.Ö.; Funding: G.Ö.; Materials: G.Ö.; Data Col-
lection or Processing: Y.S.Ö.; Analysis or Interpretation: T.Ş.; 
Literature Search: A.M.T., Ç.Ç.; Writing: G.Ö.; Critical review: Ç.Ç.

Conflict of Interest: No conflict of interest was declared by 
the authors.

Informed Consent: Written informed consent was obtained 
from all patients.

Use of AI for Writing Assistance: Artificial intelligence 
(AI)-assisted technologies (such as Large Language Models 
[LLMs], chatbots or image generators) were not used in the 
production of the presented work.

Financial Disclosure: The authors declared that this study 
received no financial support.

Peer-review: Externally peer reviewed.



135

Özdemir et al. Botulinum Toxin Treatment on Migraine Patients

REFERENCES
1. Headache Classification Committee of the International Headache So-

ciety (IHS) The International Classification of Headache Disorders, 3rd 
edition. Cephalalgia 2018;38:1–211. [CrossRef]

2. Diener HC, Dodick DW, Aurora SK, Turkel CC, DeGryse RE, Lipton RB, 
et al; PREEMPT 2 Chronic Migraine Study Group. OnabotulinumtoxinA 
for treatment of chronic migraine: results from the double-blind, ran-
domized, placebo-controlled phase of the PREEMPT 2 trial. Cephalalgia 
2010;30:804–14. [CrossRef]

3. Antonaci F, Nappi G, Galli F, Manzoni GC, Calabresi P, Costa A. Migraine 
and psychiatric comorbidity: a review of clinical findings. J Headache 
Pain 2011;12:115–25. [CrossRef]

4. Lanteri-Minet M., Radat F., Chautard M.H., Lucas C. Anxiety and depres-
sion associated with migraine: influence on migraine subjects' disability, 
quality of life and acute migraine management. Pain 2005;118:319–26. 
[CrossRef]

5. Minen MT, Begasse De Dhaem O, Kroon Van Diest A, Powers S, Schwedt 
TJ, Lipton R, et al. Migraine and its psychiatric comorbidities. J Neurol 
Neurosurg Psychiatry 2016;87:741–9. [CrossRef]

6. Merikangas KR, Merikangas JR, Angst J. Headache syndromes and psy-
chiatric disorders: association and familial transmission. J Psychiatr 
Res 1993;27:197–210. [CrossRef]

7. Ashina S, Serrano D, Lipton RB, Maizels M, Manack AN, Turkel CC, et al. 
Depression and risk of transformation of episodic to chronic migraine. J 
Headache Pain 2012;13:615–24. [CrossRef]

8. Blumenfeld AM, Lipton RB, Silberstein S, Tepper SJ, Charleston L 4th, 
Landy S, et al. Multimodal Migraine Management and the Pursuit of 
Migraine Freedom: A Narrative Review. Neurol Ther 2023;12:1533–51. 
[CrossRef]

9. Stewart WF, Lipton RB, Dowson AJ, Sawyer J. Development and testing 
of the Migraine Disability Assessment (MIDAS) Questionnaire to as-
sess headache-related disability. Neurology 2001;56(Suppl 1):S20–8. 
[CrossRef]

10. Price DD, McGrath PA, Rafii A, Buckingham B. The validation of visual 
analogue scales as ratio scale measures for chronic and experimental 
pain. Pain 1983;17:45–56. [CrossRef]

11. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for 
measuring depression. Arch Gen Psychiatry 1961;4:561–71. [CrossRef]

12. Blumenfeld A, Silberstein SD, Dodick DW, Aurora SK, Turkel CC, Binder 
WJ. Method of injection of onabotulinumtoxinA for chronic migraine: 
A safe, well-tolerated, and effective treatment paradigm based on the 
PREEMPT clinical program. Headache J Head Face Pain 2010;50:1406–
18. [CrossRef]

13. Aurora SK, Dodick DW, Turkel CC, DeGryse RE, Silberstein SD, Lipton RB, 
et al; PREEMPT 1 Chronic Migraine Study Group. OnabotulinumtoxinA 
for treatment of chronic migraine: results from the double-blind, ran-
domized, placebo-controlled phase of the PREEMPT 1 trial. Cephalalgia 
2010;30:793–803. [CrossRef]

14. Tertemiz OF, Tepe N. Our experiences in application of botulinum tox-
in type a in chronic migraine patients resistant to medical treatment. 
Kırıkkale Univ Fac Med J 2022;24:443–7. [CrossRef]

15. Karadas O, Ozturk B, Zincir S, Tok F, Celik C, Odabasi Z. Evaluation of 
Anxiety and Depression Levels with Botulinum Toxin Type A Treatment 
in Patients with Cervicogenic Headache. Bullet Clin Psychopharm 
2011;121:232–6.

16. Yalınay Dikmen P, Onur Aysever E, Kosak S, Ilgaz Aydınlar E, Sagduyu 
Kocaman A. Relationship between MIDAS, depression, anxiety and 
alexithymia in migraine patients. Acta Neurol Belg 2020;120:837–44. 
[CrossRef]

17. Bigal ME, Serrano D, Reed M, Lipton RB. Chronic migraine in the pop-
ulation: burden, diagnosis, and satisfaction with treatment. Neurology 
2008;71:559–66. [CrossRef]

18. Yalinay Dikmen P, Kosak S, Ilgaz Aydinlar E, Sagduyu Kocaman A. A 
single-center retrospective study of onabotulinumtoxin A for treatment 
of 245 chronic migraine patients: survey results of a real-world experi-
ence. Acta Neurol Belg 2018;118:475–84. [CrossRef]

https://doi.org/10.1177/0333102417738202
https://doi.org/10.1177/0333102410364677
https://doi.org/10.1007/s10194-010-0282-4
https://doi.org/10.1016/j.pain.2005.09.010
https://doi.org/10.1136/jnnp-2015-312233
https://doi.org/10.1016/0022-3956(93)90008-P
https://doi.org/10.1007/s10194-012-0479-9
https://doi.org/10.1007/s40120-023-00529-x
https://doi.org/10.1212/WNL.56.suppl_1.S20
https://doi.org/10.1016/0304-3959(83)90126-4
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1111/j.1526-4610.2010.01766.x
https://doi.org/10.1177/0333102410364676
https://doi.org/10.24938/kutfd.1088537
https://doi.org/10.1007/s13760-017-0856-x
https://doi.org/10.1212/01.wnl.0000323925.29520.e7
https://doi.org/10.1007/s13760-018-0978-9

