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Abstract

Purpose: Treatment improves medication overuse headache (MOH), but interictal burden may persist. Limited longjtudinal
data leave uncertainty about whether residual burden reflects persistent impairment, recovery, or newly emerging burden. We
investigated changes in interictal burden during the 3 years after MOH diagnosis.

Methods: This single-center substudy of a nationwide prospective MOH registry enrolled 149 patients at baseline and as-
sessed interictal burden at the 2- and 3-year follow-ups using the 4-item Migraine Interictal Burden Scale (MIBS-4). The Wilcox-
on signed-rank test and exact McNemar test were used to analyze paired changes.

Results: At 3 years, clinical follow-up was completed by 89 patients and the MIBS-4 by 61; 57 had paired assessments at 2
and 3 years. At this follow-up, 9 of 89 patients (10.1%) had medication overuse (MO). Among patients with paired MIBS-4 as-
sessments, the median score decreased from 2.0 (0.0-4.0) at 2 years to 1.0 (0.0-3.0) at 3 years (p=0.006), and the propor-
tion with substantial-to-severe interictal burden decreased from 47.4% to 29.8% (p=0.031). Recurrence by 3 years affected
8.3% of patients whose MO had resolved at 2 years. At 3 years, substantial-to-severe interictal burden persisted in 28.6% of
patients whose MO had resolved.

Conclusion: Interictal burden improved between 2 and 3 years after MOH diagnosis, yet clinically relevant burden persisted in
more than one-quarter of patients whose MO had resolved. These findings suggest that recovery from MO and recovery from
interictal burden do not necessarily proceed in parallel, supporting the inclusion of interictal burden in long-term MOH assess-
ment.

Keywords: Longitudinal studies, Medication overuse headache, Migraine disorders, Migraine Interictal Burden Scale, Patient
Reported Outcome Measures

INTRODUCTION ondary headache disorder that develops in individuals
with a pre-existing primary headache, most commonly
Medication overuse headache (MOH) is a disabling sec-  migraine, in association with regular overuse of acute
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headache medications."” Treatment aimed at reducing
medication overuse, together with appropriate preventive
therapy, can substantially reduce headache frequency and
acute medication use, and many patients no longer meet
medication-overuse criteria during follow-up.’ Never-
theless, long-term outcomes remain heterogeneous, and
relapse may occur even after successful initial treatment."’
These observations suggest that recovery from MOH is
a longitudinal process that may not be fully captured by
headache frequency or medication-use status alone.
Interictal burden represents an additional dimension of
migraine-related disability that occurs outside headache
attacks.”’ It includes impairment in work or school and
family or social activities, difficulty making plans or com-
mitments, and emotional or cognitive distress related to
future headaches.”” The Migraine Interictal Burden Scale
(MIBS-4) was developed to quantify these effects during
headache-free pelriods,8 and has since demonstrated as-
sociations with migraine-related disability and other pa-
tient-reported outcomes, including work productivity.”"
Longitudinal studies have shown that MIBS-4 scores may
improve during onabotulinumtoxinA treatment for chron-

ic migraine."”"’

However, longer-term longitudinal data on
interictal burden remain limited.

In our previous 2-year follow-up study of patients with
MOH, headache frequency and medication overuse im-
proved markedly, whereas nearly half of the patients con-
tinued to experience substantial-to-severe interictal bur-
den." However, because the MIBS-4 was first assessed at
the 2-year follow-up, that study provided only a cross-sec-
tional snapshot of residual burden. It therefore remained
unclear whether interictal burden observed at 2 years
represented persistent impairment, continued recovery,
or a dynamic state in which burden could subsequently
improve or worsen. Addressing this question requires re-
peated assessment within the same individuals.

The present study extended follow-up of the same pro-
spective MOH cohort to 3 years and incorporated repeated
MIBS-4 assessments at the 2- and 3-year time points. We
aimed to characterize longitudinal changes in interictal
burden between 2 and 3 years after MOH diagnosis and
to determine whether these changes paralleled medica-
tion-overuse trajectories.
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MATERIALS AND METHODS
1. Ethical approval

The study was approved by the Institutional Review Board
(IRB) of Hallym University Dongtan Sacred Heart Hospi-
tal (IRB No. 2020-02-004). Written informed consent was
obtained from all participants before enrollment, and the
study was conducted in accordance with the Declaration
of Helsinki.

2. Study design and participants

This study was a single-center longitudinal sub-study of
the Registry for Load and Management of MEdicAtion
OveruSE Headache (RELEASE), a nationwide multicenter
prospective observational registry investigating the clinical
characteristics and outcomes of patients with MOH in the
Republic of Korea.

At our center, 149 consecutive patients with MOH were
enrolled between April 2020 and November 2022 and
followed prospectively. Although the original registry pro-
tocol included 1-year follow-up, participants at our center
underwent extended follow-up for up to 3 years. All par-
ticipants met the diagnostic criteria for MOH according to
the International Classification of Headache Disorders, 3rd
edition.' Eligible participants were aged >19 years, were
able to communicate and complete study questionnaires,
and provided written informed consent. Patients with se-
vere neurological, psychiatric, or systemic medical condi-
tions that could interfere with participation or data validity
were excluded.

Of the 149 participants enrolled at baseline, 124 com-
pleted the 1-year follow-up and 117 completed the 2-year
follow-up, all of whom completed the MIBS-4 at that visit.
At 3 years, 89 patients completed clinical follow-up: 85
continued from among the 117 2-year completers (28 with
clinical follow-up only and 57 with paired 2- and 3-year
MIBS-4 data), and four additional patients who had missed
the 2-year visit entirely re-entered follow-up at 3 years,
completing clinical assessment and the MIBS-4 for the first
time. Sixty-one patients therefore completed the MIBS-4 at
3 years (57 paired plus these four new completers) (Figure

1.
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Figure 1. Study flow and MIBS-4 assessment cohorts. Of the 149 patients enrolled at baseline, 124, 117, and 89 completed clinical
follow-up at 1, 2, and 3 years, respectively. The MIBS-4 was first administered at 2 years and completed by all 117 patients attending
that visit. Among the 89 patients with 3-year clinical follow-up, 85 had also attended the 2-year visit, whereas four returned after miss-
ing the 2-year visit. At 3 years, 61 patients completed the MIBS-4, including 57 with paired 2- and 3-year assessments (the primary
analysis cohort) and four assessed at 3 years only. The remaining 28 patients completed clinical follow-up without a 3-year MIBS-4

assessment.

MOH, medication overuse headache; MIBS-4, 4-item Migraine Interictal Burden Scale.

3. Clinical assessments

At baseline, demographic and clinical characteristics were
collected using structured questionnaires. Headache-re-
lated variables included monthly headache days, monthly
severe headache days, and monthly days of acute medica-
tion use. Acute medications were categorized as simple an-
algesics, combination analgesics, triptans, ergotamine, or
opioids, and use of preventive medications was recorded.
Headache impact was evaluated using the Headache Im-
pact Test-6 (HIT-6),"” and headache-related disability was
assessed using the Migraine Disability Assessment (MI-
DAS)." Depressive and anxiety symptoms were evaluated
using the Patient Health Questionnaire-9 (PHQ-9)'" and
Generalized Anxiety Disorder-7 (GAD-7),"" respectively.
Clinical follow-up was performed at 1, 2, and 3 years.
Monthly headache days, monthly severe headache days,
monthly days of acute medication use, and medica-
tion-overuse status were reassessed at each visit. Med-
ication overuse was defined according to the medica-
tion-specific thresholds of the International Classification

of Headache Disorders, 3rd edition: use of triptans, ergot-
amines, opioids, or combination analgesics on 210 days/
month, or simple analgesics on >15 days/ month.' Medi-
cation-overuse status during follow-up was determined
according to these medication-use thresholds alone and
did not represent MOH remission, which additionally re-
quires consideration of headache frequency. Preventive
treatment use was also recorded at follow-up.

4. Assessment of interictal burden

Interictal burden was assessed using the MIBS-4 at the 2-
and 3-year follow-ups.

The MIBS-4 is a four-item self-administered question-
naire with a 4-week recall period that assesses migraine-re-
lated burden during headache-free periods, including
difficulties at work or school, challenges in family and
social life, difficulty making plans or appointments, and

6,8,10

emotional or cognitive distress.” " Each item contributes

to a total score ranging from 0 to 12, with higher scores in-

dicating greater interictal burden.”"’
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Consistent with our previous 2-year report,'* MIBS-4
scores were categorized as none (0), mild (1-2), substantial
(3-4), or severe (=5). Substantial-to-severe interictal bur-
den was defined as a MIBS-4 score >3, and severe interictal
burden as a score >5." Longitudinal changes in the preva-
lence of substantial-to-severe and severe interictal burden
were assessed between the 2- and 3-year follow-ups. For
longitudinal analyses, changes in MIBS-4 grade between 2
and 3 years were categorized as improvement, no change,
or worsening. Persistent severe burden was defined as se-
vere burden at both assessments; resolved severe burden
as severe burden at 2 years followed by non-severe burden
at 3 years; and incident severe burden as non-severe bur-
den at 2 years followed by severe burden at 3 years.

5. Study outcomes

The primary outcome was the longitudinal change in
MIBS-4 total score between the 2- and 3-year follow-ups.
Secondary outcomes included changes in the prevalence
of substantial-to-severe interictal burden (MIBS-4>3) and
severe interictal burden (MIBS-4>5), transitions in MIBS-
4 severity grades, changes in individual MIBS-4 items,
and medication-overuse status during follow-up. We also
explored the relationship between medication-overuse
resolution and residual interictal burden at 3 years.

6. Statistical analysis

Continuous variables were assessed for normality using
the Shapiro-Wilk test and were presented as median (in-
terquartile range). Categorical variables were presented as
numbers and percentages. Paired continuous variables be-
tween the 2- and 3-year assessments were compared using
the Wilcoxon signed-rank test. Changes in paired binary
variables, including substantial-to-severe interictal burden
(MIBS-4>3) and severe interictal burden (MIBS-4>5), were
assessed using the exact McNemar test. MIBS-4 grade
transitions were summarized using transition frequencies
and visualized using a Sankey diagram. Attrition between
the 2- and 3-year MIBS-4 assessments was explored by
comparing patients with and without paired 3-year as-
sessments using the Mann-Whitney U-test for continuous
variables and Fisher’s exact test for categorical variables.
Given the small number of patients with ongoing medica-
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tion overuse at 3 years, comparisons of interictal burden
according to medication-overuse status were considered
descriptive, and no formal inferential testing was per-
formed. A two-sided p-value <0.05 was considered statisti-
cally significant. Statistical analyses were performed using
R version 4.5.2 (R Foundation for Statistical Computing).
This observational study was reported in accordance with
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines. "

RESULTS
1. Study population

Among 149 patients enrolled at baseline, 124 (83.2%) com-
pleted the 1-year follow-up and 117 (78.5%) completed
the 2-year follow-up. At 3 years, 89 patients (59.7% of the
baseline cohort) completed clinical follow-up and 61 com-
pleted the MIBS-4. Fifty-seven patients had paired MIBS-4
assessments at both 2 and 3 years (Figure 1).

Among the 117 patients with 2-year data, no statistically
significant differences were observed between patients
with and without paired 3-year MIBS-4 assessments in
2-year monthly headache days, monthly medication days,
MIBS-4 total score, prevalence of severe interictal burden,
or baseline medication days, HIT-6, PHQ-9, and GAD-7
scores (all p=0.456).

2. Clinical outcomes over 3 years

Reductions in headache frequency and acute medication
use observed during earlier follow-up were also evident
among patients assessed at 3 years (Table 1). Median
monthly headache days decreased from 20.0 (17.0-29.0) at
baseline to 7.0 (4.0-10.0) at 1 year, 6.0 (3.0-9.0) at 2 years,
and 5.0 (2.0-7.0) at 3 years. Monthly medication days sim-
ilarly decreased from 16.0 (13.0-23.0) at baseline to 3.0
(0.0-6.0) at 3 years. Medication overuse was present in all
patients at baseline and decreased to 24.2% at 1 year, 17.1%
at 2 years, and 10.1% at 3 years. Among the 61 patients who
completed the 3-year MIBS-4, 30 (49.2%) had no interictal
burden, 12 (19.7%) had mild burden, 11 (18.0%) had sub-
stantial burden, and 8 (13.1%) had severe burden. Thus, 19
patients (31.1%) had substantial-to-severe interictal bur-
den at 3 years.



Hongetal. Interictal Burden in Medication Overuse Headache

Table 1. Clinical outcomes at follow-up assessments after diagnosis of medication overuse headache

1-year follow-up  2-year follow-up  3-year follow-up

Characteristics Baseline (n=149) (n=124) (n=117) (n=89)*
Headache parameters
Monthly headache days 20.0 (17.0-29.0) 7.0 (4.0-10.0) 6.0 (3.0-9.0) 5.0 (2.0-7.0)
Monthly severe headache days 10.0 (5.0-15.0) 2.0 (0.0-5.0) 2.0(0.0-4.0) 2.0 (0.0-5.0)
Days of medication use per month 16.0 (13.0-23.0) 5.0 (2.0-9.0) 4.0 (2.0-7.0) 3.0(0.0-6.0)
Medication overuse, n (%)* 149 (100.0) 30(24.2) 20 (17.1) 9 (10.1)
MIBS-4 (past 4 weeks)
Patients assessed with the MIBS-4, n 117 61"
Item 1: Impact on work or school 0.0 (0.0-1.0) 0.0 (0.0-1.0)
Item 2: Worry about planning social or leisure activities 1.0 (0.0-2.0) 0.0 (0.0-1.0)
ltem 3: Impact on life 0.0 (0.0-1.0) 0.0 (0.0-1.0)
Item 4: Feeling helpless 0.0 (0.0-1.0) 0.0 (0.0-1.0)
MIBS-4 total score 2.0(0.0-4.0) 1.0 (0.0-3.0)
MIBS-4 grade, n (%)
None (0) 45 (38.5) 30 (49.2)
Mild (1-2) 15 (12.8) 12 (19.7)
Substantial (3-4) 32 (27.4) 11 (18.0)
Severe (25) 25 (21.4) 8(13.1)

Continuous variables are reported as medians (interquartile ranges). Each time point includes participants with available assessments, so

the denominators vary across follow-up visits.
MIBS-4, 4-item Migraine Interictal Burden Scale.

*The clinical outcome data at the 3-year follow-up covered headache characteristics and medication-overuse status in 89 patients. At the
3-year follow-up, 61 patients completed the MIBS-4. Paired longitudinal analyses included the 57 who had also completed the 2-year as-
sessment; the other four completed the questionnaire only at 3 years. *Medication overuse was defined as use on 210 days/month for trip-
tans, ergotamines, opioids, or combination analgesics, or on 215 days/month for simple analgesics.

3. Longitudinal changes in interictal burden

Among the 57 patients with paired MIBS-4 assessments,
median MIBS-4 total score decreased significantly from 2.0
(0.0-4.0) at 2 years to 1.0 (0.0-3.0) at 3 years (p=0.006) (Table
2). The median within-patient change was -1.0 (-3.0 to 0.0).
Among individual MIBS-4 items, worry related to planning
social or leisure activities decreased from 1.0 (0.0-2.0) to
0.0 (0.0-1.0) (p=0.012), whereas changes in the other three
items were not statistically significant. The proportion with
substantial-to-severe interictal burden (MIBS-4>3) de-
creased significantly from 27 of 57 patients (47.4%) at 2 years
to 17 of 57 (29.8%) at 3 years (exact McNemar p=0.031).
Severe interictal burden (MIBS-4>5) decreased numerically
from 12 (21.1%) to 8 (14.0%), but the paired change was not
statistically significant (exact McNemar p=0.289).
Regarding preventive treatment during the same fol-
low-up period, calcitonin gene-related peptide mono-
clonal antibody use increased from 9 (15.8%) at 2 years
to 10 (17.5%) at 3 years (7 continuing, 3 newly started, 2

discontinued), and onabotulinumtoxinA use increased
from 3 (5.3%) to 7 (12.3%) (2 continuing, 5 newly started, 1
discontinued). Among the eight patients who newly start-
ed a preventive treatment between the 2- and 3-year as-
sessments, median MIBS-4 change was -2, compared with
0 among the remaining 49 patients (Mann-Whitney U-test,
p=0.216).

4. Individual transitions in interictal burden

Despite the overall decrease in MIBS-4 scores, individual
trajectories were heterogeneous (Figure 2). Between the
2- and 3-year assessments, 18 patients (31.6%) moved to
a lower MIBS-4 grade, 32 (56.1%) remained in the same
grade, and 7 (12.3%) moved to a higher grade. Among 23
patients with no burden at 2 years, 21 remained in the same
category and two worsened. Among seven with mild bur-
den, two improved to no burden, two remained mild, and
three progressed to substantial burden. Among 15 with
substantial burden, 10 improved to none or mild, three re-
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Table 2. Longitudinal changes in interictal burden from the 2-year to the 3-year follow-up in patients with paired MIBS-4 assessments
(n=57)

Characteristics 2-year follow-up (n=57) 3-year follow-up (n=57) p-value
MIBS-4 items (past 4 weeks)

Item 1: Impact on work or school 0 (0.0-1.0) 0 (0.0-1.0) 0.317
Item 2: Worry about planning social or leisure activities 0 (0.0-2.0) 0 (0.0-1.0) 0.012
Item 3: Impact on life 0 (0.0-1.0) 0 (0.0-1.0) 0.317
Item 4: Feeling helpless 0.0 (0.0-1.0) 0(0.0-1.0) 0.563
MIBS-4 total score 0 (0.0-4.0) O (0.0-3.0) 0.006
Substantial-to-severe interictal burden (MIBS-423), n (%) 7 (47.4) 17 (29.8) 0.031*
Severe interictal burden (MIBS-425), n (%) 2(21.1) 8(14.0) 0.289*

Change from 2 to 3 years
MIBS-4 total score, median change (3- to 2-year) -1.0(-3.0t00.0) -
Decrease in grade (improved), n (%) 18 (31.6) -
No change in grade, n (%) 2 (56.1) -
Increase in grade (worsened), n (%) 7(12.3) -

Continuous variables are reported as medians (interquartile ranges). Of the 61 patients who completed the MIBS-4 at the 3-year follow-up, the 57 with
paired 2- and 3-year assessments are included in this table. The other four completed the questionnaire only at 3 years. Paired values were compared
using the Wilcoxon signed-rank test.

MIBS-4, 4-item Migraine Interictal Burden Scale.

*Exact McNemar test.
MIBS-4 grade at 2 years MIBS-4 grade at 3 years
(n=57) (n=57)
None (0) |21
n=23 None (0)
n=29
L
==
Mild (1-2) |3
n=7 3
2 N Mild (1-2)
hstantia n=11
6
3 b

Figure 2. Transitions in MIBS-4 burden grade between the 2- and 3-year follow-ups. The Sankey diagram depicts changes in burden
grade for individual patients among the 57 with paired MIBS-4 assessments. Burden was classified as none (0), mild (1-2), substan-
tial (3-4), or severe (25). A lower burden grade was observed in 18 patients (improvement), an unchanged grade in 32, and a higher
grade in 7 (worsening).

MIBS-4, 4-item Migraine Interictal Burden Scale.
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mained substantial, and two progressed to severe burden.
Of the 12 patients with severe interictal burden at 2 years,
six (50.0%) remained severely affected at 3 years, whereas
six improved to lower burden categories. Conversely, two
patients who were non-severe at 2 years newly developed
severe burden at 3 years. Despite the absence of a signifi-
cant net change in severe-burden prevalence, both resolu-
tion and incident severe burden were observed.

5. Medication-overuse trajectories

Medication-overuse status also changed during the third
year (Figure 3). Of the 89 patients with 3-year clinical fol-
low-up, 85 had complete medication-overuse status at
both 2 and 3 years and were included in this analysis; the
remaining four had missing 2-year medication-overuse
data. Among these 85 patients, 72 no longer met medica-
tion-overuse criteria at 2 years, whereas 13 continued to
meet the criteria. Of the 72 patients with resolved overuse,
66 maintained resolution at 3 years, whereas six again met
criteria for medication overuse, corresponding to a recur-

2-year follow-up:
(n=85)*

rence rate of 8.3%. Of the 13 patients with ongoing overuse
at 2 years, 10 achieved late resolution and three continued
to have medication overuse at 3 years. Overall, the four
medication-overuse trajectories comprised sustained
resolution in 66 patients (77.6% of the paired cohort), late
resolution in 10 (11.8%), recurrence in six (7.1%), and per-
sistent medication overuse in three (3.5%).

6. Interictal burden according to medication-overuse
status

Among the 61 patients who completed the MIBS-4 at 3
years, 56 no longer met medication-overuse criteria and
five continued to meet the criteria. Severe interictal bur-
den was present in two of five patients (40.0%) with ongo-
ing medication overuse and six of 56 patients (10.7%) with
resolved overuse. Importantly, among the 56 patients with
resolved medication overuse, 16 (28.6%) continued to ex-
perience substantial-to-severe interictal burden. Because
only five patients had ongoing medication overuse, these
findings were considered descriptive. However, clinically

3-year follow-up
(n=85)*

MO resolved
n=72
(84.7%)

66 (77.6%)

Medication-overuse
trajectory

v Sustained resolution
66 (77.6%)

MO resolved

n=76 A

(89.4%)

Late resolution
10 (11.8%)

U Recurrence
6 (7.1%)

Persistent MO

Ongoing MO
n=13 (15.3%)

 10(11.8%

)

3 (3.5%)

Ongoing MO
n=9 (10.6%)

Figure 3. Medication-overuse trajectories between the 2- and 3-year follow-ups. For the 85 patients with medication-overuse status re-
corded at both 2 and 3 years*, trajectories comprised sustained resolution in 66 (77.6%), late resolution in 10 (11.8%), recurrence in
6 (7.1%), and persistent medication overuse in 3 (3.5%). Ribbon width and node height are proportional to patient counts. Medication
overuse was defined as use on 210 days/month for triptans, ergotamines, opioids, or combination analgesics, or on 215 days/month
for simple analgesics. Percentages were calculated using the full paired cohort (n=85) as the denominator.

MO, medication overuse.

*Four patients who returned for clinical follow-up at 3 years had missed the 2-year visit and therefore lacked 2-year medication-over-
use status. They were excluded from the paired analysis (n=85 of 89).

www.e-hprorg 217



Headache Pain Res 2026;27(3):211-220

relevant interictal burden persisted in some patients de-
spite resolution of medication overuse.

DISCUSSION

In this 3-year longitudinal study of patients with MOH,
interictal burden improved overall between the second
and third years after diagnosis, but individual trajectories
remained heterogeneous. MIBS-4 total scores and the
proportion of patients with substantial-to-severe interic-
tal burden decreased significantly, while improvement,
persistence, and worsening were all observed within the
same cohort. Importantly, substantial-to-severe interictal
burden persisted in 28.6% of patients despite resolution of
medication overuse, suggesting that recovery from medi-
cation overuse and recovery from interictal burden do not
necessarily occur in parallel. These findings indicate that
interictal burden remains dynamic beyond 2 years after
MOH diagnosis. Because a substantial proportion of pa-
tients with MOH had already achieved resolution of med-
ication overuse by the time MIBS-4 assessments began at
2 years, the present findings should be interpreted as char-
acterizing patients with a history of MOH who remained
under follow-up between 2 and 3 years, rather than the
original baseline MOH cohort as a whole.

Interictal burden is increasingly recognized as a clin-
ically relevant dimension of migraine that is not fully
captured by conventional measures focused on headache
attacks.””"'

Recent large-scale data further support ictal and interic-
tal burden as related but distinct dimensions of migraine,
with higher interictal burden associated with impairment
across multiple aspects of daily life.”’ Studies using the
MIBS-4 have demonstrated associations with disability,
quality of life, psychological symptoms, and work produc-
tivity, 9,11,21

of migraine-related burden. Our previous 2-year study

supporting its role as a complementary measure

showed that clinically relevant interictal burden remained
common despite marked improvements in headache
frequency and medication use."’ Longitudinal studies in
chronic migraine have demonstrated improvements in
MIBS-4 scores during repeated onabotulinumtoxinA treat-

ment.'”"

The present study extends these observations to
longer-term follow-up after MOH diagnosis. Notably, the

absence of a significant net reduction in severe-burden
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prevalence masked substantial within-patient transi-
tions, supporting the value of repeated assessment over
cross-sectional evaluation alone.

Among patients whose medication overuse had resolved
at 2 years, 8.3% again met overuse criteria at 3 years. Previ-
ous studies have shown that relapse after MOH withdrawal
occurs predominantly during the first year after treatment,
with a 1-year study reporting a relapse rate of 22%.”*
However, our estimate represents recurrence specifically
between years 2 and 3 among patients who had already
achieved resolution by 2 years and therefore should not be
interpreted as a cumulative relapse rate from initial treat-
ment.

Previous studies have shown that MOH treatment can
be accompanied by improvements not only in headache
frequency and medication use but also in disability and
psychological symptoms.” In our cohort, however, reso-
lution of medication overuse did not necessarily coincide
with resolution of interictal burden. Among patients with
resolved medication overuse at 3 years, 28.6% continued
to have substantial-to-severe burden and 10.7% had se-
vere burden. Although the small number of patients with
ongoing medication overuse precluded formal compar-
isons, these findings suggest that medication-overuse
status and interictal burden capture different aspects of
long-term recovery. Resolution of medication overuse
alone may therefore not fully capture broader recovery
from headache-related burden. Among individual MIBS-
4 items, improvement was observed primarily in worry
related to planning social or leisure activities, whereas the
other components did not change significantly. Given the
exploratory nature of the item-level analyses, this finding
should be interpreted cautiously.

Several limitations should be acknowledged. First, this
was a single-center extension of a multicenter registry,
which may limit generalizability. Second, attrition in-
creased with longer follow-up, with only 57 of 149 baseline
participants contributing paired MIBS-4 assessments.
This raises the possibility of selection or survivorship bias
operating in either direction: patients who achieved sub-
stantial symptomatic improvement may have discontin-
ued regular hospital visits, while patients with persistent
or worsening symptoms may also have dropped out of
follow-up due to disengagement from care or treatment
elsewhere. Although no statistically significant differences
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in measured 2-year clinical characteristics were observed
between patients with and without paired 3-year MIBS-
4 data, this comparison cannot exclude selection related
to unmeasured factors, and the direction or magnitude
of any such bias cannot be determined from the available
data. Third, because the MIBS-4 was first administered at 2
years and uses a 4-week recall period, our findings reflect
interictal burden around the 2- and 3-year assessments
rather than its continuous trajectory from initial treatment.
Fourth, treatment changes between the 2- and 3-year as-
sessments—including initiation of CGRP monoclonal anti-
bodies or onabotulinumtoxinA—may have contributed to
the observed changes in interictal burden. Because these
treatments were not randomly assigned and the number
of patients initiating each treatment was small, their inde-
pendent contribution cannot be distinguished from the
natural course of MOH recovery. Depressive and anxiety
symptoms were also not reassessed at 3 years, limiting
assessment of their contribution to longitudinal changes
in interictal burden. Fifth, because a minimal clinically im-
portant difference has not been established for the MIBS-
4, individual score or grade transitions should be interpret-
ed cautiously. Finally, the small numbers of patients with
ongoing medication overuse and those with persistent or
incident severe burden limited between-group compari-
sons and analyses of predictors.

Despite these limitations, this study provides repeated
prospective assessment of interictal burden during long-
term follow-up of MOH and demonstrates that trajectories
of medication overuse and interictal burden do not neces-
sarily coincide. These findings support incorporating inter-
ictal burden alongside conventional measures of headache
frequency and acute medication use.

CONCLUSION

Interictal burden improved overall between 2 and 3 years
after MOH diagnosis, but individual trajectories varied
substantially. Severe burden persisted in some patients
and newly emerged in others, while substantial-to-severe
interictal burden remained in more than one-quarter of
patients despite resolution of medication overuse. These
findings support incorporating interictal burden into the
long-term assessment of patients with MOH.
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