
1458  |  	﻿�  Headache. 2023;63:1458–1461.wileyonlinelibrary.com/journal/head

Received: 25 July 2023  | Accepted: 9 October 2023

DOI: 10.1111/head.14646  

R E S E A R C H  L E T T E R

A qualitative study on the long-term effectiveness of occipital 
nerve stimulation in patients with chronic cluster headache

​E. Kurt MD1,2 |   R. W. Volkers BSc1 |   Y. Engels PhD1 |   W. M. Mulleners MD, PhD3 |    
R. L. Witkam MD1 |   R. T. M. van Dongen MD, PhD1

1Department of Anesthesiology, Pain and Palliative Care, Radboud University Medical Centre, Nijmegen, The Netherlands
2Department of Neurosurgery, Radboud University Medical Centre, Nijmegen, The Netherlands
3Department of Neurology, Canisius-Wilhelmina Hospital, Nijmegen, The Netherlands

Correspondence
E. Kurt, Department of Neurosurgery, Radboud University Medical Centre, Geert Grooteplein Zuid 10, 6525 EZ, Nijmegen, The Netherlands.
Email: erkan.kurt@radboudumc.nl

Keywords: cluster headache, neuromodulation, occipital nerve stimulation, quality of life

INTRODUC TION

Cluster headache (CH) is a headache disorder that greatly incapac-
itates patients and leads to a considerable negative impact on their 
well-being, the ability to perform daily activities or work, social func-
tioning, and quality of life (QoL).1,2 About 15% of patients with CH 
have no proper response to medication, in which case it is labeled 
as “medically intractable chronic cluster headache” (MICCH).3 For 
these patients, occipital nerve stimulation (ONS) could provide a last 
resort3,4 and can be very effective as it significantly reduces head-
ache frequency and intensity5; however, there are no qualitative 
studies yet that have studied the long-term effects of ONS on QoL. 
Therefore, this study aimed to provide a qualitative in-depth insight 
into the long-term effect of ONS in patients with MICCH using a 
broad view on QoL.

METHODS

Included participants were part of the occipital nerve stimulation 
in medically intractable chronic cluster headache (study) or ONS 
in MICCH (study) (ICON) group3 from the region of Nijmegen, The 
Netherlands. This ICON study was a double-blind randomized con-
trolled clinical trial to assess the effectiveness of ONS in MICCH; in 

total 131 patients underwent ONS. From this group, 18 patients un-
derwent the surgical procedure in our hospital, of whom 4 patients 
refused to participate in the current study stating that participation 
in the ICON study was enough for them. Qualitative semi-structured 
in-depth interviews were conducted with the remaining 14 pa-
tients to provide insight into the long-term effect of ONS using a 
broad view on QoL. The topic list was structured using the model 
of Positive Health6 containing six domains: (1) bodily functions; (2) 
mental functions and perception; (3) spiritual/existential dimension; 
(4) QoL; (5) social and societal participation; and (6) daily functioning. 
The consolidated criteria for reporting qualitative research (COREQ) 
checklist was used to structure this study. Participants were encour-
aged to express their experiences and thoughts by using open-ended 
questions. Quantitative data (e.g., pain scores and attack duration) 
were collected as well from the retrieved data in medical records. 
The interviews were audio-recorded and transcribed verbatim. The 
coding of all interviews was done using Atlas.ti software. When all 
interviews were coded, the categories and themes were extracted for 
analysis. Participants were not subject to any additional treatment, 
nor were they required to behave in a particular way. Ethical approval 
was granted by the local research ethical committee of the region 
Arnhem-Nijmegen (dossier number: 2021-13326). The interviewer 
did not have any personal or professional relationship with the partic-
ipants. Written informed consent was obtained from all participants.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Headache: The Journal of Head and Face Pain published by Wiley Periodicals LLC on behalf of American Headache Society.
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chronic cluster headache; ONS, occipital nerve stimulation; QoL, quality of life.

www.wileyonlinelibrary.com/journal/head
mailto:
mailto:erkan.kurt@radboudumc.nl
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fhead.14646&domain=pdf&date_stamp=2023-11-07


    | 1459H​EAD​ACH​E

TA
B

LE
 1

 
O

ve
rv

ie
w

 o
f p

ar
tic

ip
an

t c
ha

ra
ct

er
is

tic
s.

Pa
rt

ic
ip

an
t n

um
be

r
Se

x
A

ge

A
ge

 a
t f

irs
t 

cl
us

te
r a

tt
ac

k 
(y

ea
rs

)
D

ur
at

io
n 

of
 c

lu
st

er
 d

is
ea

se
 a

t 
tim

e 
of

 O
N

S 
pl

ac
em

en
t (

ye
ar

s)

O
N

S 
in

 s
itu

 
(y

ea
rs

)

A
tt

ac
k 

fr
eq

ue
nc

y 
be

fo
re

 O
N

S
A

tt
ac

k 
fr

eq
ue

nc
y 

af
te

r O
N

S

M
ax

im
um

 p
ai

n 
sc

or
e 

be
fo

re
 O

N
S 

(N
RS

)
M

ax
im

um
 p

ai
n 

sc
or

e 
af

te
r O

N
S 

(N
RS

)

1
M

al
e

36
23

13
5

8/
da

y
4/

w
ee

k
9–

10
6

2
Fe

m
al

e
46

37
9

5
5–

6/
da

y
2–

3/
da

y
7–

10
3–

6

3
M

al
e

44
37

7
5

3–
4/

da
y

8–
10

/m
on

th
8

4–
5

4
Fe

m
al

e
65

63
2

6
6–

10
/d

ay
3 

in
 la

st
 8

 m
on

th
s

10
10

5
Fe

m
al

e
64

55
9

8
8–

10
/d

ay
2–

3/
w

ee
k

9
7

6
Fe

m
al

e
46

38
8

4
5–

6/
da

y
1/

m
on

th
8–

9
3–

4

7
M

al
e

72
69

3
5

3–
4/

w
ee

k
3–

4/
w

ee
k

9–
10

3

8
Fe

m
al

e
74

62
12

10
12

/d
ay

N
on

e 
in

 la
st

 
9 

m
on

th
s

9–
10

9–
10

9
Fe

m
al

e
31

29
2

8
10

/d
ay

5–
6/

da
y

10
8–

10

10
M

al
e

40
34

6
9

6/
da

y
6/

da
y

7–
10

5

11
M

al
e

63
60

3
8

6–
7/

da
y

4–
5/

ni
gh

t
8–

10
2–

3

12
M

al
e

35
26

9
8

8–
12

/d
ay

6–
8/

da
y

10
10

13
Fe

m
al

e
35

33
2

4
4–

12
/d

ay
1–

3/
da

y
8–

10
6–

8

14
M

al
e

55
49

6
11

8/
da

y
5–

6 
in

 la
st

 9
 m

on
th

s
10

1

A
bb

re
vi

at
io

ns
: N

RS
, n

um
er

ic
 ra

tin
g 

sc
al

e;
 O

N
S,

 o
cc

ip
ita

l n
er

ve
 s

tim
ul

at
io

n.

 15264610, 2023, 10, D
ow

nloaded from
 https://headachejournal.onlinelibrary.w

iley.com
/doi/10.1111/head.14646 by R

adboud U
niversity N

ijm
egen, W

iley O
nline L

ibrary on [08/12/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1460  |    HEADA​CHE​

RESULTS

A total of 14 participants were included (Table  1). Saturation was 
reached after 11 interviews as the remaining interviews yielded no 
novel themes. The participants comprised seven males and seven 
females, and median age was 46 years (ranging from 31 to 74 years). 
The median duration of CH prior to ONS implantation was 7 years 
(ranging from 2 to 13 years). The median follow-up time until the 
interview was 7 years (ranging from 4 to 10 years). The interviews 
lasted, on average, 63 min. Detailed participant characteristics can 
be found in Table  1. From the data, 27 categories emerged. From 
those, the researchers identified seven themes as depicted in 
Figure  1: (1) symptoms and impact; (2) energy level and manage-
ment; (3) mental functions and perception; (4) social participation; 
(5) daily activities; (6) personal acceptance and coping; and (7) future 
perspectives.

COMMENTS

Although one of the limitations of this study arises from a potential 
selection bias, this semi-structured in-depth interview study shows 
long-term positive overall benefits of ONS on multiple domains of 
QoL in patients with MICCH. Generally, participants had increased 
mood and energy levels, a greater sense of feeling in control, more 
social participation and activities, a more positive future outlook, and 
better overall acceptance. These findings allow for more elaborate 
insight into the long-term effects of ONS and provide information 

for patients and practitioners on the expected outcomes of this 
treatment beyond reduction of attack frequency and pain intensity. 
This novel insight could help the implementation and the acceptance 
of this treatment as standard care in severe MICCH.
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