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ABSTRACT

Background: Idiopathic intracranial hypertension (IIH) is a complex neurological disorder 
that primarily affects obese women of reproductive age. Epidemiological data on IIH in 
Asia are scarce, and previous small retrospective studies in Asia have reported a significantly 
different patient profile from what is known for this disorder. We aimed to prospectively 
examine the frequency of IIH in headache clinics and to assess the presence of red flag signs 
in patients with IIH.
Methods: We prospectively collected data on consecutive first-visit patients with IIH who 
visited the headache clinics of 11 hospitals in Korea between January 2022 and March 2024. 
Data on clinical characteristics, lumbar puncture opening pressure, and neuroimaging were 
collected. The SNNOOP10 list was administered to patients with IIH to assess the presence of 
red flags.
Results: Among the 13,028 new headache patients, 22 were diagnosed with IIH (frequency, 
0.17%; 95% confidence interval [CI], 0.11–0.25%; women, 0.19%; 95% CI, 0.12–0.30%; 
men, 0.11%; 95% CI, 0.04–0.28%). The median age of the patients was 33 years 
(interquartile range, 27–44 years), and 18 patients (81.8%) were women. Sixteen (72.7%) 
patients were obese (≥ 25 kg/m2) according to the Asian-Pacific classification, with only 
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11 (50%) having a body mass index ≥ 30 kg/m2. All patients with IIH reported one or more 
red flags in the SNNOOP10 list, with papilledema being the most common (n = 14; 63.6%). 
When patients with papilledema and red flags irrelevant to IIH were excluded, 10 patients 
(45.5%) had no red flags. Among the headache-related red flags, pattern change or new-
onset headache (n = 6; 27.3%) were the most common. Positional headache (n = 2; 9.1%) and 
precipitation due to sneezing, coughing, or exercise (n = 1; 4.5%) were uncommon.
Conclusion: The frequency of IIH in headache clinics in Korea was low. Typical obesity 
profiles, clinical characteristics, and papilledema are less common in Korean patients with 
IIH. Although the SNNOOP10 list seems to be feasible, clinical suspicion alone may not be 
sufficient to screen for IIH, particularly in Asians.

Keywords: Idiopathic Intracranial Hypertension; Headache; Frequency; Papilledema; Obesity

INTRODUCTION

Idiopathic Intracranial Hypertension (IIH) is caused by increased intracranial pressure 
without obstructive or space occupying lesions and predominantly affects obese women of 
reproductive age.1 IIH often presents with chronic headaches, vision loss, or pulsatile tinnitus 
and significantly reduces quality of life. The global increase in obesity has exacerbated 
the severity of IIH.2-4 Additionally, glucagon-like peptide-1 receptor agonists prescribed for 
weight loss may influence IIH outcomes, either by inducing IIH after discontinuation or by 
improving IIH when used, making an accurate diagnosis of IIH more important.5,6

Asian populations have a markedly lower incidence of IIH than Western populations, with 
studies indicating that a lower prevalence of obesity is a potential contributing factor.7-10 
Despite its growing importance, data from Asia remain scarce, with few prospective, 
multicenter studies available.

This study aimed to evaluate the frequency of IIH in patients with new headaches across 
multiple headache clinics in Korea, using a prospective, multicenter approach. Along with 
clinical characteristics and patient profiles, we evaluated the red flags in our IIH cases using 
the SNNOOP10 checklist to assess whether clinical suspicion alone is sufficient to screen 
for IIH.11

METHODS

Study design and inclusion criteria
In this prospective observational study, we collected data from new consecutive outpatients 
with headaches at the headache clinics of 11 hospitals in Korea between January 2022 
and March 2024. Assuming that IIH is rare and relatively milder in severity in the Asian 
population, we decided to use inclusion criteria that can encompass a broader clinical 
spectrum of IIH. In this context, our diagnostic inclusion criteria were modified from 
the revised Friedman criteria12 as follows: 1) elevated lumbar puncture opening pressure 
of ≥ 25 cm cerebrospinal fluid (CSF) or 2) elevated lumbar puncture opening pressure 
of ≥ 20 and < 25 cm CSF with at least one of papilledema, abducens nerve palsy, or 
neuroimaging findings indicative of intracranial hypertension (empty sella, flattening of 
the posterior globe, enlarged perioptic subarachnoid space and/or tortuous optic nerve, 
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and transverse sinus stenosis). Based on a comprehensive diagnostic work-up, patients 
with IIH were diagnosed by experienced headache neurologists based on the inclusion 
criteria. The exclusion criterion was the presence of structural intracranial lesions that could 
potentially lead to secondary intracranial hypertension.

Data collection and measurement
The comprehensive diagnostic workup for the diagnosis of IIH consisted of in-depth medical 
interviews with headache neurologists, neurological examinations, neuro-ophthalmological 
examinations, lumbar punctures, and neuroimaging studies. In this regard, we investigated 
information on demographics, medical comorbidities (migraine, anemia, hypertension, 
polycystic ovary syndrome, sleep apnea, renal failure, chronic obstructive pulmonary disease, 
systemic lupus erythematosus, pregnancy, adrenal insufficiency, Cushing’s syndrome, 
hypo- or hyperthyroidism, hypoparathyroidism, Down syndrome, Turner syndrome, and 
craniosynostosis), medication usage (systemic steroids, fluoroquinolones, tetracycline 
antibiotics, levothyroxine, cyclosporine, tamoxifen, danazol, vitamin A derivatives, nalidixic 
acid, levonorgestrel implant, lithium, growth hormone, indomethacin, and cimetidine), and 
clinical manifestations (headache, pulsatile tinnitus, transient visual obscuration, blurred 
vision or visual impairment, dizziness, double vision, photophobia, cognitive impairment, 
abducens nerve palsy, and neck/back pain). Based on the International Classification 
of Headache Disorders, 3rd edition, headache phenotyping was conducted, which was 
dichotomously classified into migraine or tension-type headache with sub-phenotyping 
of episodic, chronic, or probable.10 Lumbar puncture was performed to measure the CSF 
opening pressure and to conduct routine CSF analysis. Lumbar puncture opening 
pressure was measured using a standard manometer with the patient in a relaxed, lateral 
decubitus position with the neck and legs extended (cm CSF). A neuro-ophthalmological 
examination was conducted by an experienced ophthalmologist at each hospital to determine 
the functional and structural abnormalities of the optic nerves (fundus photography, optical 
coherence tomography, visual acuity, visual field perimetry, and/or transorbital sonography). 
Three-Tesla brain magnetic resonance (MR) imaging scans with contrast were performed in 
all patients to determine the neuroimaging signs of intracranial hypertension, as specified 
in the inclusion criteria. MR or computed tomography (CT) venography was selectively 
performed based on clinical needs and availability.

Application of framework of headache red flags
After the diagnosis of IIH, we investigated the presence of red and orange flags in patients with 
IIH using the SNNOOP10 list.13 A total of 15 items, including 1) systemic symptoms including 
fever; 2) neoplasm in history; 3) neurologic deficit including decreased consciousness; 
4) onset of headache is sudden or abrupt (thunderclap headache); 5) older age (after 50 years); 
6) pattern change or recent onset of new headache; 7) positional headache; 8) precipitated 
by sneezing, coughing, or exercise; 9) papilledema; 10) progressive headache and atypical 
presentations; 11) pregnancy or puerperium; 12) painful eye with autonomic features; 
13) posttraumatic onset of headache, 14) pathology of the immune system such as human 
immunodeficiency virus; and 15) painkiller overuse (medication overuse headache) or new 
drug at onset of headache, were evaluated through SNNOOP10 in this study.

Statistical analysis
The frequency of IIH was calculated as the ratio of the number of patients diagnosed with 
IIH to the total number of new patients visiting the headache clinic during the study period. 
The 95% confidence intervals (CIs) were calculated using the Wilson score method.14 The IIH 
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frequency and the corresponding 95% CI were calculated separately for the overall patient 
population, female patients, and male patients.

Continuous variables are presented as medians with interquartile ranges (IQRs). Categorical 
variables are reported as numbers (percentages), and the test statistics were based on 
the Fisher’s exact or linear-by-linear association test, as appropriate.

The presence and number of SNNOOP10 cells are summarized. We conducted the Fisher’s 
exact test to evaluate whether the total number of red flags differs according to each 
diagnostic inclusion criterion (elevated lumbar puncture opening pressure of ≥ 25 cm CSF, 
papilledema, and neuroimaging sign). To identify IIH-relevant red flags based on the clinical 
history, we also evaluated the presence and number of SNNOOP10 items, excluding 
papilledema and flags irrelevant to IIH (e.g. systemic symptoms, neoplasm history, older 
age, painful eye with autonomic features, post-traumatic onset, and immune compromise). 
All statistical analyses were performed using R software version 4.2.3 (R Foundation for 
Statistical Computing, Vienna, Austria; https://www.r-project.org/), Python 3.8 (Python 
Software Foundation, Wilmington, DE, USA; https://www.python.org/), and SPSS 18.0 (SPSS 
Inc., Chicago, IL, USA). All reported P values were two-tailed, and P < 0.05 were considered 
to indicate statistical significance.

Ethics statement
The present study protocol was reviewed and approved by the Institutional Review Board 
of each hospital (Bundang Jesaeng General Hospital, Dongtan Sacred Heart Hospital, 
Korea University Anam Hospital, Chuncheon Sacred Heart Hospital, Ewha Womans 
University Seoul Hospital, Yongin Severance Hospital, Inje University Ilsan Paik Hospital, 
Uijeongbu Eulji Medical Center, Seoul National University Hospital, Severance Hospital, and 
National Police Hospital; approval No. of main research hospital DH 2021-11-011). Informed 
consent was submitted by all subjects when they were enrolled.

RESULTS

Diagnostic frequency of IIH
Over a two-year period, 13,028 new patients with headaches visited to the participating 
headache clinics (9,403 women and 3,625 men). Of these, 22 patients were diagnosed with 
IIH (frequency, 0.17%; 95% CI, 0.11–0.25%). The median age of the patients was 33 years 
(IQR, 27–44 years), and 18 (81.8%) were women. The diagnostic frequency of IIH according 
to sex was 0.19% (95% CI, 0.12–0.30%) in women and 0.11% (95% CI, 0.04–0.28%) in men, 
respectively. The diagnostic frequency of IIH according to age and duration of outpatient 
visits is shown in Fig. 1.

Opening pressure and signs of intracranial hypertension
The median lumbar puncture pressure was 30 (IQR, 26.5–38) cm CSF. Nineteen (86.3%) 
patients had lumbar puncture opening pressure of ≥ 25 cm CSF, and three (13.6%) had 
lumbar puncture opening pressure of ≥ 20 and < 25 cm CSF (Fig. 2). Fourteen patients 
(63.6%) had papilledema, including 12 (63.1%) among 19 with opening pressure of ≥ 25 cm 
CSF and two (66.6%) out of three with opening pressure of ≥ 20 and < 25 cm CSF. Abducens 
nerve palsy was reported only for 2 patients in the group of elevated lumbar puncture 
opening pressure of ≥ 25 cm CSF.
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Diagnostic frequency of IIH by age decades, %
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Fig. 1. The diagnostic frequency of idiopathic intracranial hypertension by age (decades) and outpatient visit (months). 
IIH = idiopathic intracranial hypertension.

Prospective
enrollment of IIH

N = 22

LPOP ≥ 25 cm CSF
n = 19/22
(86.3%)

Without
papilledema

n = 7/19
(36.8%)

Abducens nerve palsy
n = 2

Neuroimaging sign
n = 4

Neuroimaging sign
n = 7

Neuroimaging sign
n = 1

With
papilledema

n = 12/19
(63.1%)

With
papilledema

n = 2/3
(66.6%)

Without
papilledema

n = 1/3
(33.3%)

LPOP ≥ 20 and
< 25 cm CSF

n = 3/22
(13.6%)

Fig. 2. Flowchart on the prospective enrollment of patients with idiopathic intracranial hypertension according to 
diagnostic inclusion criteria. 
IIH = idiopathic intracranial hypertension, LPOP = lumbar puncture opening pressure.



Neuroimaging abnormalities were identified in 12 (54.5%) patients. Tortuosity of the optic 
nerve or distension of the perioptic subarachnoid spaces was the most frequent finding, 
identified in 11 patients (50.0%), followed by cupping or flattening of the posterior globe 
(n = 7, 31.8%) and empty sella (n = 3, 18.2%). Transverse sinus stenosis was observed in seven 
(63.6%) out of 11 patients who underwent MR or CT venography.

Clinical manifestations
The median body mass index (BMI) was 29.0 (IQR, 24.2–34.2) kg/m2. Sixteen (72.7%) 
patients were obese (≥ 25 kg/m2) according to the Asia-Pacific classification. Only 11 (50%) 
had a BMI ≥ 30 kg/m2.

A total of 20 patients (90.9%) reported headache. Headache was the only presenting 
symptom in 3 patients (13.6%; Table 1). The headache phenotype was classified into 
migraine-like in 12 patients (54.5%; 4 with episodic, 5 with chronic, and 3 with probable 
subtypes), tension-type-like in 3 patients (13.6%; 2 with episodic and 1 with probable 
subtype), and unclassified in 5 patients (22.7%). Medication overuse was identified in only 
2 patients (9.1%). Nine patients had preexisting migraine history (40.9%). The frequency of 
the migraine phenotype was significantly higher in patients with preexisting migraine history 
than in those without (88.9% vs. 36.3%; P = 0.008; Supplementary Table 1).

Nineteen patients (86.3%) reported non-headache symptoms (Table 1). Dizziness (45.5%), 
blurred vision (36.4%), and pulsatile tinnitus (36.4%) were relatively frequently reported, 
whereas photophobia (18.2%), cognitive impairment (13.6%), and abducens nerve palsy 
(9.1%) were rarely reported.

Application of SNNOOP10
Table 2 summarizes the clinical history of SNNOOP10 and the flags potentially relevant 
to IIH. All patients with IIH exhibited one or more red flags (Table 2). Papilledema was 
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Table 1. Clinical manifestations of a total of 22 patients with idiopathic intracranial hypertension
Clinical manifestations Values
Headache 20 (90.9)

Isolated headache 3 (13.6)
Phenotype of headache

Episodic migraine 4 (18.2)
Chronic migraine 5 (22.7)
Probable migraine 3 (13.6)
Episodic TTH 2 (9.1)
Probable TTH 1 (4.5)
Unclassified 5 (22.7)

Medication overuse 2 (9.1)
Non-headache symptoms 19 (86.3)

Blurred vision 8 (36.4)
Dizziness 10 (45.5)
Pulsatile tinnitus 8 (36.4)
Double vision or diplopia 5 (22.7)
Transient visual obscuration 5 (22.7)
Photophobia 4 (18.2)
Abducents nerve palsy 2 (9.1)
Neck pain 6 (27.3)
Cognitive impairment 3 (13.6)

Values are presented as number (%).
TTH = tension-type headache.



the most common red flag (n = 14; 63.6%). Among the headache-related red flags, pattern 
change or new-onset headache (n = 6; 27.3%) was the most common, followed by progressive 
headache (n = 4; 18.2%). Positional headache (n = 2; 9.1%) and precipitation by sneezing, 
coughing, or exercise (n = 1; 4.5%) were uncommon. Detailed findings from each patient are 
presented in Table 3.

The median number of red flags was two (IQR, 1–3) in the patients with IIH. The total number 
of red flags in all patients and subgroups is shown in Fig. 3. The composition did not differ 
between the subgroups of elevated lumbar puncture opening pressure of ≥ 25 cm CSF vs. 
< 25 cm CSF (P = 0.672) and neuroimaging signs suggestive of IIH present vs. absent (P = 0.322). 
Patients without papilledema had more red flags than those with papilledema (P = 0.042).

DISCUSSION

This study presented several key findings that contribute to our understanding of IIH in 
Asian populations. First, the frequency of IIH in our multicenter study was notably low: 
0.17% among new patients with headaches in Korea. Second, our patients showed different 
profiles in terms of BMI and the prevalence of obesity compared to studies from regions 
other than Asia. Third, all patients reported one or more red flags on the SNNOOP10 
checklist; papilledema was the most common, and red flags reflecting the temporal course of 
headaches were the most important clues from history.

This was the first prospective multicenter study to investigate the frequency of IIH in 
headache clinics. The frequency of IIH in our multicenter study was 0.17% among new 
patients visiting headache clinics in Korea. Given that the participating clinics were mostly 
university-based, the frequency of IIH in our hospital-based sample was notably low. 
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Table 2. Red and orange flags observed in patients with idiopathic intracranial hypertension
Variables Values
Systemic symptoms including fever 1 (4.5)
Neoplasm history 1 (4.5)
Neurologic deficit (including decreased consciousness) 4 (18.2)
Onset is sudden or abrupt 4 (18.2)
Older age (onset after age 50 yr) 2 (9.1)
Pattern change or recent onset of new headache 6 (27.3)
Positional headache 2 (9.1)
Precipitated by sneezing, coughing, or exercise 1 (4.5)
Papilledema 14 (63.6)
Progressive headache and atypical presentations 4 (18.2)
Pregnancy or puerperium 0 (0.0)
Painful eye with autonomic features 0 (0.0)
Post-traumatic onset of headache 1 (4.5)
Pathology of the immune system or immunosuppressive therapy 1 (4.5)
Painkiller overuse (includes analgesics, ergot, triptans) 2 (9.1)
Flags potentially relevant to IIH manifestation excluding papilledema

0 10 (45.5)
1 5 (22.7)
2 4 (18.2)
3 3 (13.6)
4+ 0 (0)

Values are presented as number (%).
Flags potentially relevant to idiopathic intracranial hypertension are marked in bold.
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Population-based studies have shown that the incidence of IIH is low in Asia compared to 
that of the United Sates (US) or Europe: 0.9–1.07 per 100,000 per year in the US, 0.28–2.36 
in Europe, and 0.03 in Japan. The low frequency of IIH in our study aligns with previous case 
studies, patient cohort-based studies, or the prevalence estimates from Asia.7,9

Given that obesity is a well-established risk factor for IIH, the lower incidence of IIH in 
Asians can be partially explained by the lower prevalence of obesity in Asians.15,16 The obesity 
profile of patients with IIH in our study differed from that typically reported in modern 
studies from “Western” countries such as the US, Australia, New Zealand, and European 
countries. The median BMI was 29.0 kg/m2 in this study, whereas mean BMIs reported 
from these countries ranged from 35.9–36.1 kg/m2 in cohort studies and 38.1–43.9 kg/m2 in 
Idiopathic Intracranial Hypertension Treatment Trial and other clinical trials.6,17-20 Only 
half the patients had a BMI ≥ 30 kg/m2 in our study, whereas 88% of study participants had 
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Overall
(n = 22)

0 20 40 60 80 100

No. of red flags of the SNNOOP10 list 1 2 3 4

40.9 31.8 18.2 9.1

Lumbar puncture opening pressure

0 20 40 60 80 100

≥ 20 and
< 25 cm CSF

(n = 3)
33.3 66.7

≥ 25 cm CSF
(n = 19) 42.1 26.3 21.1 10.5

Papilledema

0 20 40 60 80 100

Without
papilledema

(n = 8)
12.5 62.5 25.0

With
papilledema

(n = 14)
57.1 14.3 14.3 14.3

Proportion of patients, %

Neuroimaging sign

0 20 40 60 80 100

Absent
(n = 10) 60 20 20

Present
(n = 12) 25.0 41.6 16.7 16.7

Fig. 3. Headache red flags of the SNNOOP10 list in a total of 22 patients with idiopathic intracranial hypertension, 
stratified by diagnostic inclusion criteria of elevated lumbar puncture opening pressure of ≥ 25 cm CSF, 
papilledema, and neuroimaging sign. 
CSF = cerebrospinal fluid.



a BMI ≥ 30 kg/m2 in Idiopathic Intracranial Hypertension Treatment trial.17 When obesity was 
defined using the Asia-Pacific criterion of 25 kg/m2,21 our study showed an obesity prevalence 
of 72.7%, which is still lower than modern studies from Europe and North America but 
comparable to older studies from these regions.22-24 In contrast, the obesity rate was 
surprisingly low in previous Asian studies on IIH: 6% (2/33) in an Indian study, 33% (4/12) in 
a Taiwanese study, and 45.8% (27/59) in a retrospective study in Korea.8,10,16 Taken together, 
the obesity rate in the present study reflects both secular trends of increasing obesity and 
true ethnic differences. Our study better represents typical IIH in Asians, suggesting that 
obesity is still closely related to IIH, despite of lower BMIs in the Asian populations.

In this study, we showed that headache phenotypes in patients with IIH resemble primary 
headaches. Intracranial hypertension, a neurological manifestation of SARS-CoV-2 infection, 
can present with similar features of headache.25-27 This may be a barrier to the early diagnosis 
of IIH. In addition, only two-thirds of the patients in this prospective study reported 
experiencing papilledema, which is in line with our previous retrospective study and much 
lower than the recent studies of IIH from non-Asian regions, where papilledema was 
reported in > 90% of patients.19,28 Non-headache symptoms also differed; blurred vision 
and tinnitus were less prominent.28 These findings support the notion that “atypical” IIH 
is more prevalent in Asians and may contribute to diagnostic delays. Interestingly, a recent 
Taiwan dual-center study reported similar findings: lower prevalence of obesity (BMI ≥ 27.5 
kg/m2; 45.1%) and papilledema (62.6%).29 Therefore, the diagnostic criteria for IIH should be 
modified to reflect these characteristics in Asian populations.

The SNNOOP10 checklist proved to be a valuable tool in our study. Papilledema was 
the most common red flag in our cohort. All patients had at least one red flag other than 
papilledema, which supports the role of SNNOOP10 in screening for IIH. However, 
approximately half of the patients lacked flags relevant to IIH manifestations, indicating 
that the clinical features are not sufficient or typical for suspecting IIH. Pattern change 
in preexisting headache and new onset headache were more frequent than positional 
worsening of headaches and precipitation by sneezing, coughing, or exercise. Interestingly, 
regarding the total number of red flags, patients without papilledema seemed to have more 
secondary headache features than those with papilledema. Conversely, these findings may 
implicate IIH without papilledema and with few secondary headache features as a high-risk 
factor of misdiagnosis.30 In addition to clinical red flags, subtle neuroimaging findings 
such as an empty sella were important for the diagnosis of IIH in our study, as in previous 
studies.31-33 Our study suggests that red flags from the SNNOOP10 checklist, as well as subtle 
neuroimaging findings, should not be missed, particularly in Asian populations.

This study has several limitations. The small sample size and potential selection bias due 
to the study being conducted in headache clinics limit the generalizability of the findings, 
having possibly overlook milder cases. Additionally, focusing on a single nation, particularly 
Korea, reduces the applicability of the results to other regions where genetic, healthcare, and 
diagnostic differences can impact outcomes. The use of modified diagnostic criteria further 
complicates the comparisons with other studies.

In conclusion, IIH is uncommon in Korean patients visiting headache clinics, and clinical 
manifestation was more atypical with lower obesity rates. Tailored diagnostic approaches 
may be required to screen Asian populations for IIH.
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SUPPLEMENTARY MATERIAL

Supplementary Table 1
Comparison of headache phenotype according to preexisting migraine history of a total of 
22 patients with idiopathic intracranial hypertension

REFERENCES

	 1.	 Raoof N, Hoffmann J. Diagnosis and treatment of idiopathic intracranial hypertension. Cephalalgia 
2021;41(4):472-8.    PUBMED | CROSSREF

	 2.	 Miah L, Strafford H, Fonferko-Shadrach B, Hollinghurst J, Sawhney IMS, Hadjikoutis S, et al. Incidence, 
prevalence, and health care outcomes in idiopathic intracranial hypertension: a population study. 
Neurology 2021;96(8):e1251-61.    PUBMED | CROSSREF

	 3.	 Kilgore KP, Lee MS, Leavitt JA, Mokri B, Hodge DO, Frank RD, et al. Re-evaluating the incidence of 
idiopathic intracranial hypertension in an era of increasing obesity. Ophthalmology 2017;124(5):697-700.    
PUBMED | CROSSREF

	 4.	 Sundholm A, Burkill S, Waldenlind E, Bahmanyar S, Nilsson Remahl AIM. A national Swedish case-
control study investigating incidence and factors associated with idiopathic intracranial hypertension. 
Cephalalgia 2021;41(14):1427-36.    PUBMED | CROSSREF

	 5.	 Heckel B. Idiopathic intracranial hypertension after abrupt cessation of medication: a case report of 
abrupt glucagon-like peptide-1 (GLP-1) receptor agonist cessation and review of the literature. Curr Pain 
Headache Rep 2024;28(6):453-6.    PUBMED | CROSSREF

	 6.	 Mitchell JL, Lyons HS, Walker JK, Yiangou A, Grech O, Alimajstorovic Z, et al. The effect of GLP-1RA 
exenatide on idiopathic intracranial hypertension: a randomized clinical trial. Brain 2023;146(5):1821-30.    
PUBMED | CROSSREF

	 7.	 McCluskey G, Doherty-Allan R, McCarron P, Loftus AM, McCarron LV, Mulholland D, et al. Meta-
analysis and systematic review of population-based epidemiological studies in idiopathic intracranial 
hypertension. Eur J Neurol 2018;25(10):1218-27.    PUBMED | CROSSREF

	 8.	 Liu IH, Wang AG, Yen MY. Idiopathic intracranial hypertension: clinical features in Chinese patients. Jpn J 
Ophthalmol 2011;55(2):138-42.    PUBMED | CROSSREF

	 9.	 Yabe I, Moriwaka F, Notoya A, Ohtaki M, Tashiro K. Incidence of idiopathic intracranial hypertension in 
Hokkaido, the northernmost island of Japan. J Neurol 2000;247(6):474-5.    PUBMED | CROSSREF

	10.	 Cho KH, Baek SH, Kim SH, Kim BS, Sohn JH, Chu MK, et al. Clinical profile and treatment outcomes 
of idiopathic intracranial hypertension: a multicenter study from Korea. J Headache Pain 2024;25(1):106.    
PUBMED | CROSSREF

	11.	 García-Azorín D, Abelaira-Freire J, González-García N, Rodriguez-Adrada E, Schytz HW, Barloese 
M, et al. Sensitivity of the SNNOOP10 list in the high-risk secondary headache detection. Cephalalgia 
2022;42(14):1521-31.    PUBMED | CROSSREF

	12.	 Friedman DI, Liu GT, Digre KB. Revised diagnostic criteria for the pseudotumor cerebri syndrome in 
adults and children. Neurology 2013;81(13):1159-65.    PUBMED | CROSSREF

	13.	 Do TP, Remmers A, Schytz HW, Schankin C, Nelson SE, Obermann M, et al. Red and orange flags for 
secondary headaches in clinical practice: SNNOOP10 list. Neurology 2019;92(3):134-44.    PUBMED | CROSSREF

	14.	 Wilson EB. Probable inference, the law of succession, and statistical inference. J Am Stat Assoc 
1927;22(158):209-12.    CROSSREF

	15.	 Kim TW, Choung HK, Khwarg SI, Hwang JM, Yang HJ. Obesity may not be a risk factor for idiopathic 
intracranial hypertension in Asians. Eur J Neurol 2008;15(8):876-9.    PUBMED | CROSSREF

	16.	 Pal A, Sengupta P, Biswas D, Sen C, Mukherjee A, Pal S. Pattern of idiopathic intracranial hypertension in 
Indian population. Ann Indian Acad Neurol 2019;22(1):47-51.    PUBMED | CROSSREF

	17.	 Wall M, Kupersmith MJ, Kieburtz KD, Corbett JJ, Feldon SE, Friedman DI, et al. The idiopathic 
intracranial hypertension treatment trial: clinical profile at baseline. JAMA Neurol 2014;71(6):693-701.    
PUBMED | CROSSREF

	18.	 Xu W, Prime Z, Papchenko T, Danesh-Meyer HV. Long term outcomes of idiopathic intracranial 
hypertension: observational study and literature review. Clin Neurol Neurosurg 2021;205:106463.    PUBMED | 
CROSSREF

11/12

Frequency of Idiopathic Intracranial Hypertension

https://doi.org/10.3346/jkms.2025.40.e278https://jkms.org

https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2025.40.e278&fn=jkms-40-e278-s001.doc
http://www.ncbi.nlm.nih.gov/pubmed/33631966
https://doi.org/10.1177/0333102421997093
http://www.ncbi.nlm.nih.gov/pubmed/33472926
https://doi.org/10.1212/WNL.0000000000011463
http://www.ncbi.nlm.nih.gov/pubmed/28187976
https://doi.org/10.1016/j.ophtha.2017.01.006
http://www.ncbi.nlm.nih.gov/pubmed/34407644
https://doi.org/10.1177/03331024211024166
http://www.ncbi.nlm.nih.gov/pubmed/38573570
https://doi.org/10.1007/s11916-024-01215-9
http://www.ncbi.nlm.nih.gov/pubmed/36907221
https://doi.org/10.1093/brain/awad003
http://www.ncbi.nlm.nih.gov/pubmed/29953685
https://doi.org/10.1111/ene.13739
http://www.ncbi.nlm.nih.gov/pubmed/21400059
https://doi.org/10.1007/s10384-010-0907-9
http://www.ncbi.nlm.nih.gov/pubmed/10929282
https://doi.org/10.1007/s004150070182
http://www.ncbi.nlm.nih.gov/pubmed/38918698
https://doi.org/10.1186/s10194-024-01794-3
http://www.ncbi.nlm.nih.gov/pubmed/36003002
https://doi.org/10.1177/03331024221120249
http://www.ncbi.nlm.nih.gov/pubmed/23966248
https://doi.org/10.1212/WNL.0b013e3182a55f17
http://www.ncbi.nlm.nih.gov/pubmed/30587518
https://doi.org/10.1212/WNL.0000000000006697
https://doi.org/10.1080/01621459.1927.10502953
http://www.ncbi.nlm.nih.gov/pubmed/18684312
https://doi.org/10.1111/j.1468-1331.2008.02207.x
http://www.ncbi.nlm.nih.gov/pubmed/30692759
https://doi.org/10.4103/aian.AIAN_116_18
http://www.ncbi.nlm.nih.gov/pubmed/24756302
https://doi.org/10.1001/jamaneurol.2014.133
http://www.ncbi.nlm.nih.gov/pubmed/33962145
https://doi.org/10.1016/j.clineuro.2020.106463


	19.	 Hermes SM, Miller NR, Waslo CS, Benes SC, Tanne E. Mortality among patients with idiopathic 
intracranial hypertension enrolled in the IH registry. Neurology 2020;95(7):e921-9.    PUBMED | CROSSREF

	20.	 Mollan SP, Wakerley BR, Alimajstorovic Z, Mitchell J, Ottridge R, Yiangou A, et al. Intracranial 
pressure directly predicts headache morbidity in idiopathic intracranial hypertension. J Headache Pain 
2021;22(1):118.    PUBMED | CROSSREF

	21.	 Haam JH, Kim BT, Kim EM, Kwon H, Kang JH, Park JH, et al. Diagnosis of obesity: 2022 update of 
clinical practice guidelines for obesity by the Korean Society for the Study of Obesity. J Obes Metab Syndr 
2023;32(2):121-9.    PUBMED | CROSSREF

	22.	 Radhakrishnan K, Ahlskog JE, Cross SA, Kurland LT, O’Fallon WM. Idiopathic intracranial hypertension 
(pseudotumor cerebri). Descriptive epidemiology in Rochester, Minn, 1976 to 1990. Arch Neurol 
1993;50(1):78-80.    PUBMED | CROSSREF

	23.	 Durcan FJ, Corbett JJ, Wall M. The incidence of pseudotumor cerebri. Population studies in Iowa and 
Louisiana. Arch Neurol 1988;45(8):875-7.    PUBMED | CROSSREF

	24.	 Radhakrishnan K, Thacker AK, Bohlaga NH, Maloo JC, Gerryo SE. Epidemiology of idiopathic intracranial 
hypertension: a prospective and case-control study. J Neurol Sci 1993;116(1):18-28.    PUBMED | CROSSREF

	25.	 Chang Y, Song TJ. COVID-19 Infection-related headache: a narrative review. Headache Pain Res 
2024;25(1):24-33.    CROSSREF

	26.	 Park WSS, Jung DE, Lee JH, Chu MK. Intracranial hypertension after COVID-19 infection. J Korean Neurol 
Assoc 2023;41(2):141-4.    CROSSREF

	27.	 Park H, Lim E, Jun S, Lee H, Lee HA, Park H, et al. Reported adverse events and associated factors in 
Korean coronavirus disease 2019 vaccinations. J Korean Med Sci 2024;39(42):e274.    PUBMED | CROSSREF

	28.	 Korsbæk JJ, Jensen RH, Høgedal L, Molander LD, Hagen SM, Beier D. Diagnosis of idiopathic intracranial 
hypertension: a proposal for evidence-based diagnostic criteria. Cephalalgia 2023;43(3):3331024231152795.    
PUBMED | CROSSREF

	29.	 Hsu HT, Cheng HC, Hou TW, Tzeng YS, Fuh JL, Chen SP, et al. Idiopathic intracranial hypertension in 
Asians: a retrospective dual-center study. J Headache Pain 2024;25(1):144.    PUBMED | CROSSREF

	30.	 Julayanont P, Karukote A, Ruthirago D, Panikkath D, Panikkath R. Idiopathic intracranial hypertension: 
ongoing clinical challenges and future prospects. J Pain Res 2016;9:87-99.   PUBMED

	31.	 Kim BS, Kim SK, Kim JM, Moon HS, Park KY, Park JW, et al. Factors associated with incidental neuroimaging 
abnormalities in new primary headache patients. J Clin Neurol 2020;16(2):222-9.    PUBMED | CROSSREF

	32.	 Mollan SP, Davies B, Silver NC, Shaw S, Mallucci CL, Wakerley BR, et al. Idiopathic intracranial 
hypertension: consensus guidelines on management. J Neurol Neurosurg Psychiatry 2018;89(10):1088-100.    
PUBMED | CROSSREF

	33.	 Beier D, Korsbæk JJ, Bsteh G, Macher S, Marik W, Pemp B, et al. Magnetic resonance imaging signs of 
idiopathic intracranial hypertension. JAMA Netw Open 2024;7(7):e2420138.    PUBMED | CROSSREF

12/12https://jkms.org https://doi.org/10.3346/jkms.2025.40.e278

Frequency of Idiopathic Intracranial Hypertension

http://www.ncbi.nlm.nih.gov/pubmed/32221030
https://doi.org/10.1212/WNL.0000000000009312
http://www.ncbi.nlm.nih.gov/pubmed/34620087
https://doi.org/10.1186/s10194-021-01321-8
http://www.ncbi.nlm.nih.gov/pubmed/37386771
https://doi.org/10.7570/jomes23031
http://www.ncbi.nlm.nih.gov/pubmed/8418804
https://doi.org/10.1001/archneur.1993.00540010072020
http://www.ncbi.nlm.nih.gov/pubmed/3395261
https://doi.org/10.1001/archneur.1988.00520320065016
http://www.ncbi.nlm.nih.gov/pubmed/8509801
https://doi.org/10.1016/0022-510X(93)90084-C
https://doi.org/10.62087/hpr.2024.0008
https://doi.org/10.17340/jkna.2023.2.7
http://www.ncbi.nlm.nih.gov/pubmed/39497564
https://doi.org/10.3346/jkms.2024.39.e274
http://www.ncbi.nlm.nih.gov/pubmed/36786317
https://doi.org/10.1177/03331024231152795
http://www.ncbi.nlm.nih.gov/pubmed/39232671
https://doi.org/10.1186/s10194-024-01852-w
http://www.ncbi.nlm.nih.gov/pubmed/26929666
http://www.ncbi.nlm.nih.gov/pubmed/32319238
https://doi.org/10.3988/jcn.2020.16.2.222
http://www.ncbi.nlm.nih.gov/pubmed/29903905
https://doi.org/10.1136/jnnp-2017-317440
http://www.ncbi.nlm.nih.gov/pubmed/38958974
https://doi.org/10.1001/jamanetworkopen.2024.20138

	A Prospective Multicenter Study on the Evaluation of Frequency of Idiopathic Intracranial Hypertension in Korea
	INTRODUCTION
	METHODS
	Data collection and measurement
	Application of framework of headache red flags
	Statistical analysis
	Ethics statement

	RESULTS
	Opening pressure and signs of intracranial hypertension
	Clinical manifestations
	Application of SNNOOP10

	DISCUSSION
	SUPPLEMENTARY MATERIAL
	Supplementary Table 1



