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ABSTRACT

Aim To develop and validate a screening questionnaire for migra-
ine without aura with sufficient diagnostic accuracy to be used in 
primary care settings.

Methods The study was designed as cross-sectional, multicentric, 
diagnostic accuracy trial of new questionnaire for screening pati-
ents who visit general practitioners, with an aim to reveal migraine 
without aura. The instrument was constructed for the purpose of 
this study, and validated on the sample of 429 primary care out-
patients. The gold standard of diagnosing migraine without aura 
was clinical estimate by a neurologist based on the International 
Classification of Headache Disorders 3rd edition (ICHD-III) cri-
teria. Diagnostic accuracy of the instrument was tested through 
construction of the Receiver Operator Curve.

Results The Balkan Migraine Screening Questionnaire (BMSQ) 
instrument showed good diagnostic accuracy (sensitivity 83.4% 
and specificity 79.9%) for migraine without aura, with significant 
screening yield among previously undiagnosed patients of 75.9%. 
The study also confirmed a high percentage of patients with hidden 
migraine without aura (MWA) (52.9%) revealed by the BMSQ and 
the ICHD-III criteria that would otherwise remain undiagnosed.

Conclusion The BMSQ is a valid and reliable clinical instrument 
for revealing migraine without aura, which could be easily self-
administered by patients. It has high screening yield, discovering 
majority of patients with previously undiagnosed migraine wit-
hout aura, whose definite diagnosis should later on be confirmed 
by the attending physicians using the ICHD-III criteria.              

Key words: diagnosis, migraine without aura, questionnaire desi-
gn, screening migraine disorders, validation studies
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INTRODUCTION

Migraine is a type of headache which almost 
completely incapacitates a sufferer during the 
attack. According to the International Classifica-
tion of Headache Disorders 3rd edition (ICHD-
III) there are two main types of migraine: with 
and without aura (1). The diagnosis of migraine 
without aura (MWA) could be ascertained if the 
following criteria were met: at least 5 atacks of 
headache in the past; duration of the attack 4-72 
hours; at least two of the following - unilateral, 
pulsating, moderate or severe headache deterio-
rating with physical activity; and appearance of 
at least one of these symptoms: nausea and/or 
vomiting, photophobia and phonophobia. The 
prevalence of migraine is high, and varies from 
nation to nation: e.g. in Japan the prevalence is 
14% in general population, and about 18% in 
women (2), while the prevalence in the United 
States of America amounts to 14.9% in total 
(20.2% in women and 9.4% in men) (3). About 
57% of patients with migraine suffer from ’mi-
graine without aura’ type (4).
Although there are clinical criteria for diagno-
sing migraine without aura, standardized que-
stionnaires with high diagnostic accuracy and 
administered by the patients themselves could 
be of great help to reveal patients with undia-
gnosed MWA in busy and often understaffed 
primary care settings. Almost 30 to 59% of pati-
ents with MWA are undiagnosed and improperly 
treated, mainly because they were not given 
enough attention in the primary care (5,6). Alt-
hough a questionnaire for screening migraine 
(MS-Q – Migraine Screen Questionnaire) with 
good diagnostic accuracy (sensitivity 82% and 
specificity 97%) was developed and validated 
(7), showing good screening performance (8), it 
is rather general and not focused on the MWA. 
Since the role of a general practitioner is crucial 
for revealing MWA (9), questionnaires that are 
simple but more focused to the MWA may signi-
ficantly improve screening results.
The aim of our study was to develop and validate 
a screening questionnaire for migraine without 
aura with sufficient diagnostic accuracy to be 
used in primary care settings.

PATIENTS AND METHODS

Patients and study design

The study was designed as cross-sectional, mul-
ticentric, diagnostic accuracy trial of new questi-
onnaire for screening patients who visit general 
practitioners, with an aim to reveal migraine wit-
hout aura. The instrument was constructed for the 
purpose of this study, and validated on the pri-
mary care outpatients. 
The study was conducted in the first half of 2018 
on primary care outpatients from the following 
cities in Bosnia and Herzegovina (B&H): Sara-
jevo, Hadžići, Zenica, Tuzla and Kalesija. The 
inclusion criteria were: the patients visiting gen-
eral practitioners of the public heath care system, 
of both sex, age between 18 and 65 years, with 
normal cognition as judged by the attending gen-
eral practitioners, literate and agreed to sign the 
informed consent. The exclusion criteria were: 
pregnancy, schizophrenia, major depression, bi-
polar disorder, epilepsy, acute diseases that dis-
tract the attention of a patient, and reporting any 
type of aura in relation to the headache. 
The study was approved by the Ethics Committee 
of the Clinical Center of Kragujevac. 
The sample was consecutive, i.e. all patients 
within the study period that fulfilled inclusion 
criteria and did not meet exclusion criteria were 
enrolled after signing the informed consent. 

Methods 

Development of the new questionnaire with a 
working title „ the Balkan Migraine Screening 
Questionnaire“ (BMSQ) was undertaken accor-
ding to the guidelines set by Robert F. DeVellis 
(10,11) in six steps. In the first step (determining 
object of measurement) migraine without aura 
was chosen as an object of measurement since 
it is a separate entity within the framework of 
headaches and the most frequent among the mi-
graine headache types. The second step, genera-
ting an item pool, was conducted at two meetings 
of the authors one week apart. In the third step 
(determining format for measurement) the items 
were formulated as closed, and each item reflec-
ted one element of diagnosis of migraine without 
aura. Each item had two answeres offered, “Yes” 
or “No”. The fourth step (revision and correction 
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of the -initial pool of items) was made by a five-
member expert committee composed of two spe-
cialists of neurology and three experienced gene-
ral practitioners. Every member of the committee 
evaluated each item in regard to the relevance (1 
– not relevant, 2 – the item should be modified, 
3 – relevant item, but minimal changes are necce-
ssary and 4 – very relevant item) and clarity (1 
– not clear, 2 – the item should be modified, 3 – 
the item is clear, but minimal changes are necce-
ssary and 4 – very clear item). For each item the 
content validity index was calculated: number of 
marks 3 or 4 divided by number of experts, i.e. 
with 5 in this case. Only the items with the con-
tent validity index of 0.8 or more were retained 
in the final questionnaire (12). Within the fifth 
step one validation item for discovering socially 
desirable behavior of respondents was included 
in the questionnaire: “I always try to help other 
patients.“ In the sixth step the initial pool of the 
BMSQ’s items was tested on 10 primary care 
patients for clarity and comprehension. After the 
pilot testing certain minor changes were made, 
and the final version of the BMSQ was copied 
and prepared for testing diagnostic accuracy on 
the study sample (Table 1). 

BMSQ was tested for all possible values of its 
score (since the answers to each of 6 questions 
were either “Yes” or “No”, which was coded with 
1 and 0, respectively, there were in total 7 possi-
ble score values: 0, 1, 2, 3, 4, 5 and 6). Based on 
the calculated values of sensitivity and specificity 
for each score value we constructed the Receiver 
Operating Characteristics curve abbreviated as 
ROC curve, and calculated the area under the cu-
rve (13). The ROC curve was drawn by the onli-
ne software „Cut-off  Finder“ (available at: http://
molpath.charite.de/cutoff/index.jsp). Furthermo-
re, by graphic Manhattan method and Youden’s 
statistics the cut-off value with the highest sensi-
tivity and specificity was found (14), and Cohen 
Kappa together with diagnostic accuracy indexes 
(sensitivity, specificity, positive predictive value, 
negative predictive value, positive likelihood ra-
tio and negative likelihood ratio) were calculated 
for BMSQ using this cut-off point. 

Statistical analysis

Characteristics of the study sample were des-
cribed using descriptive statistics by rates and 
percentages when categorical in nature, and by 
means and standard deviations when continuous.  

RESULTS

In total 429 patients visiting general practitioners 
in primary health care centres of Bosnia and Her-
zegovina took part in the study. Mean age of pati-
ents was 46.4 ± 12.7 years. Female patients were 
more numerous and somewhat younger (46.0 ± 
12.7 years) than male patients (47.6 ± 12.6 ye-
ars). According to the ICHD-III, the criteria for 
migraine without aura were met in 195 (62.5%) 
females and in 70 (59.8%) males, based on clini-
cal judgement (Table 2).
The area under the ROC curve for BMSQ was 
0.89 (Figure 1).
The cut-off point of the BMSQ score with maxi-
mal sensitivity and specificity calculated by Ma-
nhattan graphical method and Youden’s statistics 
was 3.5, i.e. four or more responses „Yes“ to the 
items of the BMSQ. Sensitivity and specificity of 
the BMSQ for this cut-off point were higher and 
equal to 80%, respectively, indicating satisfac-
tory accuracy (Table 3). 
The Cohen Kappa coefficient of agreement 
between diagnosis of migraine without aura by 

Item Answers

Is your headache long lasting (4 hours or more)?      Yes
No

Is your headache mostly present at one side of the head 
(left or right)?  

Yes
No

Does your headache have a pulsating character? Yes
No

Does physical activity aggravate your headache?       Yes
No

Do you have an urge to vomit after you get the headache?       Yes
No

Do sounds, scents or light bother you after you get the 
headache?       

Yes
No

Table 1. Items of the final version of the Balkan Migraine 
Screening Questionnaire (BMSQ) scale

The questionnaire was self-administered by the 
study subjects. As a gold standard of diagnosing 
migraine without aura we used clinical estima-
te by an independent neurologist based on the 
ICHD-III criteria: at least four of them should be 
present: at least 5 atacks of headache in the past; 
duration of the attack 4-72 hours; at least two of 
the following - unilateral, pulsating, moderate 
or severe headache deteriorating with physical 
activity; and appearance of at least one of these 
symptoms: nausea and/or vomiting, photophobia 
and phonophobia (1). Diagnostic accuracy of the 
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the BMSQ score ≥ 4 and diagnosis by the ICHD-
III criteria (gold standard) was 0.625 (standard 
error 0.039; p=0.000). 
Among the patients who did not have diagnosis of 
migraine without aura before participation in the 
study (n = 312), 154 (49.4%) met the ICHD-III 
criteria and were newly diagnosed („de novo“) as 
having the MWA. The BMSQ with cut-off score 
of 4 correctly made diagnoses of the MWA in 117 
(75.9%) newly diagnosed patients suggesting a 
significant screening yield. On the other hand, six 
(5.1%) patients from those who had diagnosis of 
migraine without aura before the study did not 
meet the ICHD-III criteria; the BMSQ correctly 
classified these patients as not having the MWA, 
but it also wrongly classified five (4.3%) patients 
as not having the MWA, while they actually met 
the ICHD-III criteria.
The so-called „hidden migraine without aura“ 
was found in 58.1%, i.e. there were 154 patients 
with de novo diagnosis out of total 265 migraine 
patients without aura diagnosed by both ICHD-
III criteria and BMSQ.

DISCUSSION

The BMSQ instrument showed good diagno-
stic accuracy (sensitivity 83.4% and specificity 
79.9%) for migraine without aura, with signifi-
cant screening yield among previously undiagno-
sed patients of 75.9%. The study also confirmed 
a high percentage of patients with hidden MWA 
(58.1%) revealed by the BMSQ and ICHD-III 
criteria that would otherwise remain undiagno-
sed.
The diagnosis of migraine without aura is usu-
ally established by checking compliance with 
the ICHD-III criteria of patients with frequent 
headaches, either through interviewing them or 
using headache diaries or structured input forms 
for headaches (15).  However, these methods take 
considerable time to complete and require fami-
liarity of attending physicians with the ICHD-III 
criteria, which makes them unsuitable for the use 
in primary care settings. Unfortunately, to date 

Variable No (%) of 
participants 

Gender
Females 312 (72.7)
Males 117 (27.3)
Education
Elementary school 50 (11.7)
High school 265 (61.8)
Higher education 114 (26.5)
Primary reason for visiting a general practitioner
Cardiovascular disorder 78 (18.2)
Respiratory disorder 9 (2.1)
Psychiatric disorder 11 (2.6)
Neurological disorder 226 (52.7)
Gastrointestinal disorder 10 (2.3)
Musculoskeletal disorder 26 (6.1)
Endocrinological disorder 17 (4.0)
Infection 37 (8.6)
Other 15 (3.5)
Previous diagnosis of migraine without aura
Yes 117 (27.3)
No 312 (72.7)
Family diagnosis of migraine
Yes 142 (33.1)
No 287 (66.9)
Smoking
Yes 151 (35.2)
No 278 (64.8)
Drinking coffee
Yes 370 (86.2)
No 59 (13.8)
Diagnosis of migraine without aura according to the Internatio-
nal Headache Society (IHS) criteria
Yes 265 (61.8)
No 164 (38.2)

Table 2. Characteristics of 429 study participants

Questionnaire Sensitivity Specificity Positive Predicti-
ve Value

Negative Predicti-
ve Value

Positive Likeliho-
od Ratio

Negative Likeliho-
od Ratio Accuracy

BMSQ 83.4%
(78.4% - 87.7%)

79.9%
(72.9% - 85.7%)

87.0%
(83.1% - 90.1%)

74.8 %
(69.2% - 79.7%)

4.1
(3.0 - 5.6)

0.2
(0.2 - 0.3)

82.1%
(78.1% - 85.6%)

Table 3. Accuracy of the Balkan Migraine Screening Questionnaire (BMSQ) instrument when used for screening of migraine 
without aura

*95% confidence intervals are shown in parenthesis

Figure 1. The Receiver Operator Curve (ROC) for the Balkan 
Migraine Screening Questionnaire (BMSQ) score as a positive 
marker for the diagnosis of migraine without aura according to 
the International Headache Society criteria 
X, cut-off point
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only two short questionnaires were developed 
and validated for rapid diagnosis and screening 
of migraine in general, the three-item ID-Mi-
graine (focusing to headache disability, nausea, 
and photophobia) (15) and the five-item MS-Q 
(referring to the ICHD-III criteria) (7). Both que-
stionnaires have solid diagnostic accuracy (sensi-
tivity and specificity 0.82 and 0.75 for ID-Migra-
ine, and 0.82 and 0.97 for MS-Q, respectively), 
but are not targeted to migraine without aura. The 
items of the BMSQ are somewhat more corres-
ponding to the ICHD-III criteria for diagnosing 
the MWA, although it did not result with much 
higher sensitivity and specificity. However, this 
could have been the consequence of unusually 
high prevalence of MWA in the study sample 
(61.8%), which was not representative of the ge-
neral population in Bosnia & Herzegovina.
There is an ongoing debate whether migraine with 
and without aura are separate clinical entities, or 
just two variations of the same one. Proponents 
of the second opinion stress commonalities in 
the pathophysiology of both migraine types (16), 
while the opponents underline differences in epi-
demiology, clinical picture, patient behaviour du-
ring attacks, age at onset and age at resolution, the 
pattern of attacks, risk factors, comorbidities and 
response to drugs (17). However, even if patho-
physiology is common, the two migraine types do 
produce different symptoms and signs, which are 
accompanied by differences in the patients’ per-
ception of their disorder. These differences require 
separate communication patterns when taking the 
patients’ history, and this explains why questionna-
ires for diagnosing migraine with and without aura 
should differ.  Like the MS-Q and the ID-Migra-
ine, the BMSQ is not differentiating between the 
two migraine types, but may reveal the MWA cases 
which, due to the absence of aura, could be misdi-
agnosed as some other type of headache. The fact 
that the BMSQ was targeted to the MWA is further 
confirmed by a relatively high value of Cohen’s 
Kappa coefficient (0.625), which corresponds to 
moderate agreement (18) between the BMSQ sco-
re ≥ 4 and the diagnosis of the MWA by the ICHD-
III criteria specific for this migraine type. 
Besides having considerable validity and reliabi-
lity, the BMSQ has a significant screening yield, 
since positive predicted value was high (87%) 
in our study, and the test correctly recognized 

75.9% of previously undiagnosed MWA cases. 
The prevalence of the MWA was higher in our 
patient sample than that in general population, 
which may explain so high yield, but according 
to general recommendations for screening tests, 
prevalence of migraine without aura is high eno-
ugh to justify the use of the BMSQ for screening 
purposes (19). It is illustrated by overall accuracy 
of the BMSQ, which was 82.1% in our study 
sample, but decreased just a little to 79.6% when 
actual prevalence of MWA (8.5%) in general po-
pulation was taken into account (19).
The main limitation of our study was the use of 
an unrepresentative sample with high prevalence 
of MWA to test reliability, validity and screening 
yield of the BMSQ, but it was dictated by ava-
ilability of the study sites, some of them being 
linked to neurology departments of nearby hos-
pitals more than average primary care facilities. 
It could contribute to overestimation of the scre-
ening yield, which should be taken into account 
when utility of the BMSQ for screening purposes 
is judged upon.
In conclusion, the BMSQ is valid and reliable cli-
nical instrument for revealing migraine without 
aura, which could be easily self-administered by 
the patients. It has high screening yield, disco-
vering majority of patients with previously un-
diagnosed migraine without aura, whose definite 
diagnosis should be later on confirmed by the 
attending physicians using the ICHD-III criteria.
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