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Abstract

Background The Migraine Interictal Burden Scale (MIBS-4) is a brief validated patient-reported measure of migraine inter-
ictal impact; however, an official Italian translation is not currently available.

Methods The MIBS-4 was translated and culturally adapted into Italian language and psychometrically evaluated in adults
with episodic or chronic migraine enrolled in the Italian Headache Registry (RICe). In a 4-week test-retest design, partici-
pants completed the Italian version of MIBS-4 and the Migraine Disability Assessment (MIDAS) at baseline (T0) and at fol-
low up (T1). We assessed internal consistency, dimensionality, test—retest reliability, convergent validity, and known-groups
validity across MIDAS disability grades.

Results A total of 191 patients with migraine were included in test-retest analyses. Internal consistency was good to excel-
lent (Cronbach’s 0.=0.86 at TO; 0.90 at T1; ordinal 0=0.91-0.94; McDonald’s ©=0.88—0.91). Parallel analysis supported a
stable one-factor solution at both timepoints. Item-level agreement was moderate (weighted k=0.45-0.60; all p<0.001), as
was the total-score stability (ICC[A,1]=0.62, 95% CI 0.50-0.72). Convergent validity with MIDAS was moderate (p=0.40
at TO; p=0.33 at T1; both p<0.001).

Discussion The present findings indicate that the Italian MIBS-4 is psychometrically robust and captures a dimension of
migraine burden that is only partially explained by conventional attack-focused disability measures.

Conclusion The Italian version of MIBS-4 provides a reliable instrument for quantifying interictal burden in Italian-speaking
migraine individuals, enabling a more comprehensive evaluation of migraine and supporting individualized management.
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Introduction burden on migraine individuals, families, and society, with

the greatest impact observed among women of reproductive

Migraine is a chronic neurovascular disorder characterized
by recurrent headache attacks accompanied by nausea and/
or vomiting, photophobia and phonophobia. It may present
with, or be preceded by, transient focal neurological symp-
toms, known as aura [1]. The disease imposes a substantial
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age [2].

Migraine is a cyclical disturbance of brain function
comprising premonitory (including prodrome and aura),
ictal, postdrome, and interictal phases, each involving dis-
tinct pathophysiological mechanisms and characteristic

@ Springer


https://doi.org/10.1007/s10072-026-09029-w
http://orcid.org/0000-0002-0706-3632
http://crossmark.crossref.org/dialog/?doi=10.1007/s10072-026-09029-w&domain=pdf&date_stamp=2026-4-15

430 Page 2 of 8

Neurological Sciences (2026) 47:430

symptoms profile [3]. While the ictal phase of migraine has
been extensively investigated, the interictal burden remains
largely underexplored [4, 5]. Between attacks, patients may
exhibit features such as allodynia, heightened sensory sen-
sitivities, mood or cognitive changes, and reductions in
health-related quality of life [4, 6]. Data from the Eurolight
project indicates that 26% of individuals with migraine
experience interictal symptoms, with 10.6% reporting anxi-
ety associated with functional impairment. Similarly, the
OVERCOME study showed that more than half of partici-
pants reported a meaningful burden even during headache-
free intervals [7, 8]. A reduced sense of control over attacks
can heighten interictal distress, particularly among indi-
viduals with migraine who have previously failed multiple
preventive treatments. The fear of unforeseen attack fosters
avoidance behaviors, including cephalalgiaphobia, which
further amplify interictal disability and lower the threshold
for acute medication use, increasing the risk of medication
overuse [9, 10]. However, most clinical assessments of
migraine severity remain centered on attack frequency and
ictal disability, potentially overlooking a clinically relevant
dimension of disease burden occurring between attacks.
Therefore, assessing the interictal component of migraine
is essential for comprehensive clinical management, which
cannot be inferred from ictal measures alone.

Patient-reported outcome measures (PROMs) are invalu-
able in capturing the lived experience of migraine and
quantifying its functional impact [11]. Among these, the
Migraine Disability Assessment (MIDAS) is widely used to
evaluate headache-related disability. Its reliability and sim-
plicity have led to extensive clinical and research adoption
[12]. MIDAS has been translated and validated in multiple
languages, including Italian; however, by design, it captures
only attack-related disability [13—16].

Despite its growing clinical relevance, only a limited
number of validated instruments are currently available to
quantify interictal burden [17]. To address this gap, Buse et
al. developed the Migraine Interictal Burden Scale (MIBS-
4), a brief four-item PROM that, to the best of our knowl-
edge remains the only validated instrument specifically
designed to quantify migraine interictal disability [5]. This
instrument demonstrates moderate correlations with health-
related quality of life and measures of ictal disability, sup-
porting its use in both research and clinical practice [9].

This PROM was originally developed and validated in
English, with subsequent translation in Portuguese [18].
However, no Italian translation or formal psychometric
validation has been available to date, thereby limiting the
assessment of interictal burden in Italian-speaking popu-
lations. Cultural and linguistic adaptation is critical in
migraine research, as symptom expression and perceived
disability may vary across sociocultural contexts [17]. This
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study aimed to validate an Italian version of the MIBS-4 as a
reliable, conceptually equivalent, and clinically meaningful
PROM for the assessment of interictal burden in migraine.
Our final goal is to enhance multidimensional clinical eval-
uation and support more individualized treatment strate-
gies that address both the ictal and interictal phases of the
disease.

Materials and methods
Study design and ethics

In this prospective observational multicentre study, adult
patients meeting ICHD-3 criteria for episodic (EM) or
chronic migraine (CM) were recruited between July 2024
and February 2025. Participants were enrolled in the Ital-
ian Headache Registry (RICe). The local Ethics committee
approved the study as part of the Registro Italiano Cefalee
(RICe) study (Studio RICe, 14591 oss CEAVC Studio
RICe, 14591 oss and subsequent amendments). Detailed
information on the RICe study is reported in detail elsewhere
[19]. All procedures were conducted in accordance with the
Declaration of Helsinki and the European Union General
Data Protection Regulation (GDPR) (EU 2016/679). Writ-
ten informed consent was obtained from all participants
prior to enrollment.

Translation of the MIBS-4 questionnaire

Translation protocol followed international recommenda-
tions previously published [20]. The two translators respon-
sible for the Italian adaptation were selected according to
established criteria: both were native speakers of the tar-
get language, with one being a headache specialist and the
other a bilingual professional with expertise in translation.
The back-translation was subsequently performed by two
independent bilingual translators with no prior knowledge
of the original scale. All versions were reviewed by a mul-
tidisciplinary committee of translators and domain experts,
who resolved discrepancies and ensured full lexical and
cultural equivalence, producing the final Italian version of
the instrument. The Italian translation of the questionnaire
is available in Online Resource.

Study population

To evaluate the applicability of the MIBS-4 question-
naire, we enrolled eligible patients with migraine with
and without aura from 14 Italian tertiary headache cen-
ters. Eligibility criteria were: (i) age>18 years; (ii) diag-
nosis of episodic or chronic migraine according to ICHD-3



Neurological Sciences (2026) 47:430

Page30of8 430

criteria; and (iii) clinical stability, defined as no changes
in migraine preventive treatment during the study period.
Patients were excluded if, in the judgment of the attending
physician, they were unable to complete the questionnaire
(e.g., cognitive impairment, illiteracy, or insufficient pro-
ficiency in Italian).

After obtaining written informed consent, participants
completed an online survey administered via the Research
Electronic Data Capture (REDCap) platform integrated
within the RICe electronic data system. Participants com-
pleted the MIBS-4 and MIDAS questionnaires both at
baseline (TO) and at 4-week follow-up (T1). Each patient
received a unique identifier to link baseline and follow up
assessments. Individuals with incomplete data on either
questionnaire were excluded.

Measures

In the present study, the translate version of the MIBS-4 and
the validated Italian version of the MIDAS were adminis-
tered. The MIBS-4 uses a 4-week recall period and com-
prises four items assessing functional impairment in work/
study and family/social domains, difficulty planning or com-
mitting to activities, and emotional/affective and cognitive
distress (Table 1) [9]. Item responses are summed to yield a
total score ranging from 0 to 12, indicating: None (0), Mild
(1-2), Moderate (3—4), Severe (=5) interictal burden.

The MIDAS is a widely used PROM to quantify
headache-related disability in both clinical practice and
research. With a 3-month recall period, it captures dis-
ability as days of missed or markedly reduced productiv-
ity across three domains: paid work or school, household
work, and non-work activities. The total score is obtained
by summing responses to the five items, yielding a con-
tinuous measure (ranging from 0 to 270) that is commonly
stratified into four disability grades: little/none (0-5), mild
(6-10), moderate (11-20), severe (>21). MIDAS has dem-
onstrated high test-retest reliability and reasonably good
validity [13].

Statistical analysis

All statistical analyses were performed using R (version
4.5.1). Continuous variables were summarized using means
and standard deviations, whereas categorical variables were
reported as frequencies and percentages. The psychometric
evaluation of the Italian MIBS-4 followed established rec-
ommendations for the validation of PROMs. Sample size
adequacy was assessed according to COSMIN recommen-
dations, which consider samples> 100 participants adequate
for studies of measurement properties [21].

Internal consistency was assessed at TO and T1. Given
the ordinal (0-3) response format of the items, reliability
was evaluated using Cronbach’s alpha (o) and McDonald’s
omega (®) computed from polychoric correlation matrices.
The dimensionality of the instrument was explored through
Horn’s parallel analysis and exploratory factor analysis
(EFA), conducted on both Pearson and polychoric correla-
tion matrices. One-factor EFA models were then fitted at TO
and T1 using maximum-likelihood extraction.

Test—retest reliability over the 4-weeks interval was
assessed in participants with complete MIBS-4 data at both
timepoints. Item-level agreement between TO and T1 was
quantified using weighted Cohen’s k with quadratic weights,
whereas the stability of the total score was evaluated using
the single-measure intraclass correlation coefficient (ICC,
two-way mixed-effects model, absolute agreement). The
magnitude of change between baseline and retest MIBS-4
total scores was quantified using Cohen’s d effect size
calculated on paired observations. Agreement at the scale
level was further explored through Bland—Altman analysis.
Convergent validity was examined by correlating MIBS-4
total scores with MIDAS scores collected at corresponding
timepoints using Spearman’s rank correlation coefficient.
Known-groups validity was assessed by classifying partici-
pants according to standard MIDAS disability grades and
comparing MIBS-4 scores across groups using the Krus-
kal-Wallis test. To assess potential attrition bias, baseline
characteristics were compared between participants who

Table 1 Items included in the English version of the MIBS-4 questionnaire (adapted from Buse et al. [9])

Item Don't know/ Never Rarely Some Much Most or
NA of the of'the all of

time time the time

1. My headaches affect my work or school at times when I do not have a headache ] m] m] O m] m]

2. I worry about planning social or leisure activities because I might have a headache o o i o o o

3. My headaches impact my life at times when I do not have a headache o m] o m] m] m]

4. At times when I do not have a headache, I feel helpless because of my headaches o m] o O O m]

Multiply number of checks by value=total score per column *0 *0 *1 *2 *3 *3

Total score per column
Total score

Sum of column totals:
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completed the retest and those lost to follow-up using inde-
pendent-samples t-tests for continuous variables and chi-
square tests for categorical variables.

Results
Study populations characteristics

A total of 248 participants were enrolled in the study. Of
these, 191 participants provided complete data at both
timepoints and were included in the test-retest analy-
ses (162 female, 84.4%; mean age 46.43+13.43 years).
Among these, only 32 participants were affected by Chronic
Migraine (CM; 16.75%). The mean Monthly Migraine Days
(MMD) was 8.20+7.05, while the mean Monthly Medica-
tion Intake (MMI) was 7.81+7.86. Migraine with aura was
reported by 37 patients (20.7%) in the test—retest subsam-
ple. Demographic and clinical characteristics of the sample
are summarized in Tables 2 and 3. The level of interictal
disability was categorized into four classes according to the
MIBS (Table 4).

Internal consistency and factor structure

At baseline, the Italian MIBS-4 demonstrated a good
internal consistency, with Cronbach’s a=0.86 (95% CI:
0.83-0.89) and corrected item—total correlations ranging
from 0.68 to 0.79. At T1, internal consistency increased
to =0.90 (95% CI: 0.88-0.92), with item—total correla-
tions between 0.72 and 0.91. Reliability estimates based on
polychoric correlations yielded comparable results (ordinal
0=0.91 at TO and 0.94 at T1), while McDonald’s ® further
supported strong internal consistency (0=0.88 at TO; 0.91
at T1). Horn’s parallel analysis supported a one-factor solu-
tion at both timepoints using both Pearson and polychoric
matrices, confirming the unidimensional structure of the
Italian MIBS-4.

Test-retest reliability

Test-retest agreement was examined in the 191 partici-
pants with complete data. Weighted Cohen’s k indicated
moderate agreement for all items (k=0.60, 0.59, 0.56, and
0.45 for items 1-4; all p<0.001). The stability of the total
score was also moderate, with an ICC(A,1) of 0.62 (95%
CI: 0.50-0.72). Mean MIBS-4 total scores varied from
5.4044.00 at baseline to 4.25+3.71 at retest, correspond-
ing to a small-to-moderate standardized mean change
(Cohen’s d= —0.35). The Bland—Altman plot showed a
small negative mean difference (bias), with most obser-
vations falling within the 95% limits of agreement and
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Table 2 Demographic and clinical characteristics of the total sample
and of the subgroup with valid MIBS-4 scores at both timepoints (T0-

T1)
Variable TO sample (N=248) TO-T1
sample
(N=191)
Age (years) 45.36+13.75 46.43+13.43
Age at migraine onset 18.78+11.10 19.24+11.38
(years)
Sex 216 (87.1%) 162 (84.8%)
Aura 43 (17.1%) 37 (20.7%)
MMD 8.31+7.05 8.20+7.05
MMI 7.98+7.76 7.81+7.86
MIDAS baseline 33.79+43.47 34.10+44.95
MIDAS retest 23.43+30.70 23.15+30.65
MIBS-4 TO 5.40+3.93 5.40+4.00
MIBS-4 Tl — 4.25+3.71

Abbreviations: MIBS-4 four-item migraine interictal burden scale,
MIDAS migraine disability assessment scale, MMD monthly
migraine days, MM/ monthly medication intake

Table 3 Sex and age distribution across migraine frequency groups
among participants with valid MIBS-4 at T1 (N=191)

Migraine frequency group n Female n Age

(%) mean+SD
Low-frequency episodic migraine 114 93 (81.6%) 46.1+13.5
High-frequency episodic migraine 45 41 (91.1%) 46.0+13.8
Chronic migraine 32 28(87.5%) 48.1+12.8

Table 4 Distribution of MIBS-4 disability grades at baseline (T0) and
retest (T1)

MIBS-4 score Level of interictal burden TO n (%) T1 n (%)

0 None 27 (14.1%) 38(19.9%)
1-2 Mild 34 (17.8%) 42 (22.0%)
34 Moderate 28 (14.7%) 33 (17.3%)
5+ Severe 102 (53.4%) 78 (40.8%)

no evidence of proportional bias across the range of total
scores (Fig. 1).

Convergent validity and known-groups validity

Convergent validity with migraine-related disability was
examined by correlating MIBS-4 total scores with MIDAS
scores. At baseline, MIBS-4 and MIDAS were moder-
ately correlated (p=0.40, p<0.001). A similar correlation
was observed at retest (p=0.33, p<0.001). Known-groups
validity was supported by a clear gradient in MIBS-4 scores
across standard MIDAS disability categories. At base-
line, MIBS-4 scores differed significantly among minimal,
mild, moderate, and severe MIDAS groups (Kruskal-Wal-
lis ¥%(3)=32.51, p<0.001), with higher interictal burden
in the more impaired groups. A similar pattern emerged at
retest (x%(3)=23.62, p<0.001). MIBS-4 scores were also
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Fig. 1 Bland—Altman plot showing agreement between MIBS-4 total
scores at baseline (T0) and retest (T1). Dots represent individual par-
ticipants plotted against the mean of TO and T1 scores; the solid hori-

comparable between patients with and without aura at both
baseline and retest. The dropout rate between baseline and
retest was 23%. No significant differences were observed
between completers and non-completers in baseline MIBS-4
scores (p=0.99), MIDAS scores (p=0.80), or sex distribu-
tion (p=0.35), indicating limited risk of attrition bias.

Discussion

In this prospective, observational, multicentre study, we
evaluated the psychometric properties of the Italian ver-
sion of the MIBS-4 in a clinical sample of patients with
migraine. Overall, the findings support the reliability,
unidimensional structure, and construct validity of the

zontal line indicates the mean difference (bias), and the dashed lines
indicate the 95% limits of agreement (LoA)

instrument, confirming its suitability for the assessment
of interictal burden. The convergence of our findings with
those of Ferrdo et al. supports the cross-cultural robustness
of the MIBS-4 [18]. The Italian version showed good inter-
nal consistency at both baseline and retest, with Cronbach’s
o and McDonald’s © values consistently exceeding recom-
mended thresholds [21]. These results indicate that the four
items coherently measure a single underlying construct,
despite the brevity of the scale. Test—retest reliability analy-
ses demonstrated moderate stability over the 4-week inter-
val, as reflected by weighted Cohen’s kappa coefficients,
and based on the intraclass correlation coefficient. Despite a
small decrease in MIBS-4 scores at retest, stability indices
indicated consistent measurement across time, supporting
the reliability of the Italian MIBS-4. Bland—Altman analysis
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showed limited bias and no evidence of proportional bias,
suggesting that this change likely reflects sensitivity to vari-
ations in interictal burden rather than measurement instabil-
ity (Fig. 1).

Construct validity was further supported by moderate
correlations with MIDAS scores, indicating that interictal
burden is related to, but not redundant with, migraine-related
disability [S]. In addition, known-groups validity analyses
showed progressively higher MIBS-4 scores across increas-
ing MIDAS disability categories, supporting the clinical rel-
evance of the scale.

The translation and validation of this questionnaire pro-
vide clinicians with an additional instrument to assess the
full impact of the disease on the patient and to support the
migraine management, a condition increasingly recognized
as a continuous disorder of brain function rather than a
sequence of isolated pain episodes. Accumulating evidence
indicates that patients frequently experience physical, cog-
nitive, and affective symptoms between attacks, with a mea-
surable impact on daily functioning [5, 22]. Consistently,
neurophysiological studies have documented heightened
cortical excitability between attacks, a plausible substrate
for the sensory hypersensitivity that may persist even during
headache-free intervals [23, 24].

Interictal symptoms have a substantial impact on patients’
quality of life and therefore warrant systematic assessment
in routine clinical care. Despite increasing scientific inter-
est, interictal disability remains underexplored in clinical
practice, partly because of the limited availability of specific
PROMs validated in the target languages. As a result, assess-
ment often relies on monthly migraine days and ictal features,
without capturing the overall clinical picture of the disease
[5]. The MIBS-4 may serve as a practical decision-support
tool, enabling individualized care by tailoring therapeutic
strategies to the patient’s perceived overall disease burden.

From a clinical research perspective, it is worth high-
lighting that clinical guidelines recommend the use of
disability measures as secondary outcomes to evaluate
response to preventive treatments. However, a recent review
of migraine clinical trials reported that only 40.3% included
PROMSs, underscoring the need for broader validation and
cross-cultural adaptation of these instruments across lan-
guages [25].

The study benefited from a nationwide cohort recruited
through specialized headache centers, where the higher
level of expertise supports greater diagnostic accuracy. Nev-
ertheless, several limitations should be acknowledged. Our
sample was predominantly female (84.4%), a pattern that is
common in headache centers but still limits generalizability
to males. Most participants had episodic migraines, particu-
larly low-frequency episodic migraine (59.7%), whereas
chronic migraine accounted for only 16.8% of the sample.
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This imbalance in migraine subtypes may reduce the rep-
resentativeness of the full clinical spectrum. Although this
distribution is consistent with epidemiological data show-
ing that episodic migraine is more prevalent than chronic
migraine in the general population, it may nonetheless limit
the representativeness of the full clinical spectrum, particu-
larly for higher-burden patients.

A further point that warrants consideration is that the
study sample was recruited from tertiary headache centres,
potentially limiting the generalizability of the findings to
non-specialist clinical settings; nevertheless, this context
enhances the applicability of the results to clinical trial
populations.

Even though the dropout rate between baseline and retest
was 23%, no major differences emerged at baseline between
those who completed follow-up and those who did not. More-
over, the available sample of 191 participants with complete
test—retest data fulfils the threshold recommended by COS-
MIN for studies evaluating measurement properties [21].

The availability of a validated Italian version facilitates
the integration of the MIBS-4 into routine practice to moni-
tor interictal burden over time given its short length and
apparent sensitivity to short-term changes. Its use encour-
ages a more comprehensive assessment of migraine, captur-
ing the broader and often underestimated consequences of
the disorder between attacks. Future studies in more diverse
samples and longitudinal designs specifically addressing
responsiveness to treatment-related changes are warranted.
This perspective is essential for aligning treatment strate-
gies with the lived experience of patients.

Conclusion

This study provides a validated Italian version of the MIBS-
4, which to date is the only available validated questionnaire
specifically designed to assess migraine-related interictal
disability. This is particularly relevant because routine clini-
cal evaluation, migraine evaluation is still largely driven
by monthly migraine days, an approach that may underes-
timate the broader impact of the disease on patients’ lives.
Its use may enhance clinical management by integrating
interictal burden into patient assessment and improve out-
come characterization in clinical trials. Additional studies in
non-tertiary care settings and in samples with greater male
representation is needed to further establish generalizability
and external validity across broader, more heterogeneous
populations.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s10072-0
26-09029-w.


https://doi.org/10.1007/s10072-026-09029-w
https://doi.org/10.1007/s10072-026-09029-w

Neurological Sciences (2026) 47:430

Page70of 8 430

Acknowledgements The “Societa Italiana per lo Studio delle Cefalee”
(SISC) is acknowledged for the “Registro Italiano delle Cefalee
(RICe)”. Ttalian Ministry of the University (MUR), projects “Diparti-
menti di Eccellenza 2023-2027”, to the Department of Neuroscience
“Rita Levi-Montalcini”, University of Torino, Italy; We would like to
extend our profound gratitude to Professor Richard B. Lipton for his
role in the development and validation of the original MIBS-4; Figure
1 is created with R.

Italian Headache Registry (RICe) Study Group: Fabio Ferrandes',
Milena Zuccal, Diego Centonze>?, Vittoria Carla D’Agostinoz, Chiara
Zilli®, Roberto De Icco”®, Michele Corrado’®, Antonio Taglialatelalo,
Yan Tereshko'?, Martino Gentile'®

Author contributions All authors contributed to the data collection.
Study design, material preparation and analysis were performed by
Innocenzo Rainero, Maria Pia Prudenzano, Elisa Maria Piella and Al-
berto Mario Chiarandon. The first draft of the manuscript was written
by Elisa Maria Piella, Alberto Mario Chiarandon, Innocenzo Rainero
and all authors commented on previous versions of the manuscript. All
authors read and approved the final manuscript.

Funding The study was funded by grants from the Italian Ministry of
University (MUR), the “Departments of Excellence 2023—-2027” proj-
ect to the Department of Neuroscience “Rita Levi Montalcini”.

Data availability The data collected and analyzed for the current study
are available from the corresponding author on reasonable request.

Declarations
Ethical approval None

Conflicts of interest MA received financial support, consulting fees for
the participation in advisory boards and support for attending meetings
from: Teva, Eli Lilly, Lundbeck, Pfizer, Organon and AbbVie.

Research involving human participants The local Ethics committee
approved the study as part of the Registro Italiano Cefalee (RICe)
study (Studio RICe, 14591 oss CEAVC Studio RICe, 14591 oss and
subsequent amendments). All procedures were conducted in accor-
dance with the Declaration of Helsinki and the European Union Gen-
eral Data Protection Regulation (GDPR) (EU 2016/679).

Informed consent Written informed consent was obtained from all
participants prior to enrollment.

References

1. Headache Classification Committee of the International Head-
ache Society (IHS) (2018) The international classification of
headache disorders, 3rd edition. Cephalalgia 38:1-211. https://do
i.org/10.1177/0333102417738202

2. Vos T, Lim SS, Abbafati C et al (2020) Global burden of 369
diseases and injuries in 204 countries and territories, 1990-2019:
a systematic analysis for the global burden of disease study 2019.
Lancet 396:1204—1222. https://doi.org/10.1016/S0140-6736(20)
30925-9

3. Ferrari MD, Goadsby PJ, Burstein R et al (2022) Migraine. Nat
Rev Dis Primers 8:2. https://doi.org/10.1038/s41572-021-00328-4

4. Vincent M, Viktrup L, Nicholson RA et al (2022) The not so hidden
impact of interictal burden in migraine: a narrative review. Front
Neurol 13:1032103. https://doi.org/10.3389/fneur.2022.1032103

10.

11.

13.

14.

15.

16.

18.

19.

20.

Patel M, Parikh SK (2026) The interictal state of migraine: under-
standing the hidden burden between attacks. Curr Pain Headache
Rep 30:19. https://doi.org/10.1007/s11916-025-01459-z

Raggi A, Leonardi M, Arruda M et al (2024) Hallmarks of pri-
mary headache: part 1 — migraine. J Headache Pain 25:189. https
://doi.org/10.1186/s10194-024-01889-x

Matsumori Y, Ueda K, Komori M et al (2022) Burden of migraine
in Japan: results of the ObserVational survey of the EPIDEMIOL-
OGY, tReatment, and care of MigrainE (OVERCOME [Japan])
study. Neurol Ther 11:205-222. https://doi.org/10.1007/s40120-0
21-00305-9

Lampl C, Thomas H, Stovner LJ et al (2016) Interictal burden
attributable to episodic headache: findings from the Eurolight
project. J Headache Pain 17:9. https://doi.org/10.1186/s10194-0
16-0599-8

Buse DC, Rupnow MFT, Lipton RB (2009) Assessing and man-
aging all aspects of migraine: migraine attacks, migraine-related
functional impairment, common comorbidities, and quality of
life. Mayo Clin Proc 84:422-435. https://doi.org/10.1016/S002
5-6196(11)60561-2

Peres MFP, Mercante JPP, Guendler VZ et al (2007) Cephalal-
giaphobia: a possible specific phobia of illness. ] Headache Pain
8:56-59. https://doi.org/10.1007/s10194-007-0361-3

Ford J, Nichols RM, Ye W et al (2021) Patient-reported outcomes
for migraine in the US and Europe: burden associated with mul-
tiple preventive treatment failures. Clinicoecon Outcomes Res
13:647-660. https://doi.org/10.2147/CEOR.S304158

Stewart W, Lipton R, Kolodner K et al (1999) Reliability of the
migraine disability assessment score in a population-based sam-
ple of headache sufferers. Cephalalgia 19:107—114. https://doi.or
2/10.1046/7.1468-2982.1999.019002107.x

D’Amico D, Mosconi P, Genco S et al (2001) The migraine dis-
ability assessment (MIDAS) questionnaire: translation and reli-
ability of the Italian version. Cephalalgia 21:947-952. https://doi
.org/10.1046/j.0333-1024.2001.00277.x

Benz T, Lehmann S, Gantenbein AR et al (2018) Translation,
cross-cultural adaptation and reliability of the German version
of the migraine disability assessment (MIDAS) questionnaire.
Health Qual Life Outcomes 16:42. https://doi.org/10.1186/s129
55-018-0871-5

Magnoux E, Freeman M, Zlotnik G (2008) MIDAS and HIT-6
French translation: reliability and correlation between tests.
Cephalalgia 28:26-34. https://doi.org/10.1111/j.1468-2982.2007
.01461.x

Gedikoglu U, Coskun O, Inan L et al (2005) Validity and reli-
ability of Turkish translation of migraine disability assessment
(MIDAS) questionnaire in patients with migraine. Cephalalgia
25:452-456. https://doi.org/10.1111/j.1468-2982.2004.00881.x

. Wild D, Eremenco S, Mear I et al (2009) Multinational trials—

recommendations on the translations required, approaches to
using the same language in different countries, and the approaches
to support pooling the data: the ISPOR patient-reported outcomes
translation and linguistic validation good research practices task
force report. Value Health 12:430—-440. https://doi.org/10.1111/j.
1524-4733.2008.00471.x

FerraoMalheiro S, DouradoSotero F, Pereira MB et al (2025) Val-
idation of a Portuguese version of the four-item Migraine Interic-
tal Burden Scale. Headache 65:1107-1115. https://doi.org/10.111
1/head.14958

Caponnetto V, Russo A, Silvestro M et al (2023) Long-term
treatment over 52 weeks with monthly fremanezumab in drug-
resistant migraine: a prospective multicenter cohort study. CNS
Drugs 37:1069-1080. https://doi.org/10.1007/s40263-023-010
50-3

Beaton DE, Bombardier C, Guillemin F, Ferraz MB (2000) Guide-
lines for the process of cross-cultural adaptation of self-report

@ Springer


https://doi.org/10.1007/s11916-025-01459-z
https://doi.org/10.1186/s10194-024-01889-x
https://doi.org/10.1186/s10194-024-01889-x
https://doi.org/10.1007/s40120-021-00305-9
https://doi.org/10.1007/s40120-021-00305-9
https://doi.org/10.1186/s10194-016-0599-8
https://doi.org/10.1186/s10194-016-0599-8
https://doi.org/10.1016/S0025-6196(11)60561-2
https://doi.org/10.1016/S0025-6196(11)60561-2
https://doi.org/10.1007/s10194-007-0361-3
https://doi.org/10.2147/CEOR.S304158
https://doi.org/10.1046/j.1468-2982.1999.019002107.x
https://doi.org/10.1046/j.1468-2982.1999.019002107.x
https://doi.org/10.1046/j.0333-1024.2001.00277.x
https://doi.org/10.1046/j.0333-1024.2001.00277.x
https://doi.org/10.1186/s12955-018-0871-5
https://doi.org/10.1186/s12955-018-0871-5
https://doi.org/10.1111/j.1468-2982.2007.01461.x
https://doi.org/10.1111/j.1468-2982.2007.01461.x
https://doi.org/10.1111/j.1468-2982.2004.00881.x
https://doi.org/10.1111/j.1524-4733.2008.00471.x
https://doi.org/10.1111/j.1524-4733.2008.00471.x
https://doi.org/10.1111/head.14958
https://doi.org/10.1111/head.14958
https://doi.org/10.1007/s40263-023-01050-3
https://doi.org/10.1007/s40263-023-01050-3
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1038/s41572-021-00328-4
https://doi.org/10.3389/fneur.2022.1032103

430

Page 8 of 8

Neurological Sciences (2026) 47:430

21.

22.

23.

24.

measures. Spine 25:3186-3191. https://doi.org/10.1097/0000763
2-200012150-00014

Mokkink LB, Terwee CB, Patrick DL et al (2010) The COSMIN
study reached international consensus on taxonomy, terminol-
ogy, and definitions of measurement properties for health-related
patient-reported outcomes. J Clin Epidemiol 63:737-745. https://
doi.org/10.1016/j.jclinepi.2010.02.006

Lampl C, Seng E, Vincent M et al (2024) Interictal burden in
migraine patients at the outset of CGRP monoclonal antibody
prevention. J Headache Pain 25:220. https://doi.org/10.1186/s101
94-024-01927-8

Aurora S, Wilkinson F (2007) The brain is hyperexcitable in
migraine. Cephalalgia 27:1442—-1453. https://doi.org/10.1111/j.1
468-2982.2007.01502.x

Vincent M, Pedra E, Mourdo-Miranda J et al (2003) Enhanced
interictal responsiveness of the migraineous visual cortex to

Authors and Affiliations

Elisa Maria Piella’

25.

incongruent bar stimulation: a functional MRI visual activation
study. Cephalalgia 23:860-868. https://doi.org/10.1046/j.1468-2
982.2003.00609.x

McGinley JS, Houts CR, Nishida TK et al (2021) Systematic
review of outcomes and endpoints in preventive migraine clinical
trials. Headache 61:253-262. https://doi.org/10.1111/head.14069

Publisher's Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

- Alberto Mario Chiarandon’ - Maria Albanese?? - Enrica Maria Puddu? - Francesca Pistoia* -

Gennaro Saporito® - Marta Altieri® - Giada Giuliani® - Gloria Vaghi’® - Grazia Sances’ - Antonio Munafé® -
Alberto Chiarugi®'° - Raffaele Ornello* - Federico De Santis* - Mariarosaria Valente'" - Renata Rao'? -
Antonio Russo'® - Marcello Silvestro'® - Fausto Roveta' - Danilo Antonio Montisano'* - Licia Grazzi'* -
Stefania Battistini'® - Francesca Boscain'® - Edoardo Mampreso'® - Damiano Paolicelli'” - Simona Sacco® -
Cristina Tassorelli’® - Elisa Rubino' - Maria Pia Prudenzano'’ - Innocenzo Rainero’ -

on behalf of the Italian Headache Registry (RICe) Study Group

< Elisa Maria Piella

elisamaria.piella@unito.it
Headache Center, Department of Neurosciences “Rita Levi
Montalcini”, University of Turin, Turin, Italy

Unit of Neurology, Department of Systems Medicine,
University of Rome Tor Vergata, Rome, Italy

IRCCS Neuromed, Pozzilli, IS, Italy

Department of Biotechnological and Applied Clinical
Sciences, University of L’Aquila, L’ Aquila, Italy

Headache Center, San Salvatore Hospital, L’ Aquila, Italy

Department of Human Neurosciences, Sapienza University
of Rome, Rome, Italy

Department of Brain and Behavioral Sciences, University of
Pavia, Pavia, Italy

Headache Science and Neurorehabilitation Unit, IRCCS
Mondino Foundation, Pavia, Italy

Headache Center and Clinical Pharmacology Unit, Careggi
University Hospital, Florence, Italy

@ Springer

Department of Health Sciences, University of Florence,
Florence, Italy

DMED, University of Udine and Clinical Neurology, Udine
University Hospital, Udine, Italy

Neurology Unit, Department of Clinical and Experimental
Sciences, University of Brescia, Piazzale Spedali Civili 1,
25123 Brescia, BS, Italy

Headache Centre, Department of Advanced Medical
and Surgical Sciences, University of Campania “Luigi
Vanvitelli”, Naples, Italy

Neuroalgology Unit and Headache Center, Fondazione
IRCCS Istituto Neurologico Carlo Besta, Milan, Italy

Department of Medical, Surgical and Neurological Sciences,
University of Siena, Siena, Italy

Headache Centre, Neurology—FEuganea, Health Unit, Padua,
Italy

“L. Amaducci” Neurological Clinics, Department of
Translational Biomedicine and Neuroscience (DiBraiN),
University of Bari, Bari, Italy


https://doi.org/10.1046/j.1468-2982.2003.00609.x
https://doi.org/10.1046/j.1468-2982.2003.00609.x
https://doi.org/10.1111/head.14069
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1186/s10194-024-01927-8
https://doi.org/10.1186/s10194-024-01927-8
https://doi.org/10.1111/j.1468-2982.2007.01502.x
https://doi.org/10.1111/j.1468-2982.2007.01502.x
http://orcid.org/0000-0002-0706-3632

	﻿Translation and validation of the Migraine Interictal Burden Scale (MIBS-4) in an Italian clinical cohort
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study design and ethics
	﻿Translation of the MIBS-4 questionnaire
	﻿Study population
	﻿Measures
	﻿Statistical analysis

	﻿Results
	﻿Study populations characteristics
	﻿Internal consistency and factor structure
	﻿Test–retest reliability
	﻿Convergent validity and known-groups validity

	﻿Discussion
	﻿Conclusion
	﻿References


