Research proposal
Association Between Monthly Migraine Days and Disability Outcomes
Study type
Secondary analysis of individual participant data (IPD) from randomized clinical trials.
Study timeline
Total duration: 24 months from data access to manuscript submission.

Background and rationale
Monthly migraine days (MMDs) are the dominant efficacy endpoint in preventive migraine trials and are widely used in regulatory, clinical, and payer decision-making. Frequency alone, however, does not directly quantify functional impairment or quality of life. Patient-reported outcome (PRO) instruments, such as the HIT-6 and MIDAS, more directly capture disability and its day-to-day impact.
A quantitative mapping between MMD burden and validated disability outcomes, aligned strictly to clinical trial schedules, would improve the interpretability of trial results and clarify clinically meaningful MMD thresholds.

Objective
Estimate cross-sectional and longitudinal relationships between MMDs and disability and quality-of-life outcomes, and identify MMD thresholds associated with clinically meaningful disability.

Data sources
Individual participant data from three randomized migraine prevention trials: NCT00216619, NCT00216606, NCT00210860.



Study population
Inclusion criteria
· Participants enrolled in included trials
· Baseline MMD and ≥ one post-baseline trial visit with both MMD and disability outcome available
Exclusion criteria
· None beyond parent-trial definitions
· Secondary headache disorder requires alternative evaluation.
· Another primary headache disorder is the dominant diagnosis (e.g., cluster headache).

Exposure
· Monthly migraine days (MMDs) are summarized by protocol-defined reporting window and analyzed (e.g., baseline, weeks 4/8/12, end of double-masked).
· All available MMD values

Outcomes
Primary outcome
· HIT-6 (continuous)
· Very severe impact (HIT-6 ≥ 60)
Secondary outcomes (as available)
· MIDAS (continuous) and severe disability (MIDAS ≥ 21)
· SF-12 physical and mental component scores
· MSQ domain scores
· Other trial-collected outcomes (e.g., Quality of Life Enjoyment and Satisfaction Questionnaire, Weight Satisfaction Scale)

Specific aims and hypotheses
Aim 1. Dose–response relationship (cross-sectional and longitudinal)
 Within-person, concurrent association between MMD and disability outcome, adjusted for time, treatment assignment, trial, and baseline covariates.
· H1a: Disability increases monotonically with increasing MMDs, with nonlinear escalation at mid-to-high frequencies.
· H1b: Clinically meaningful disability occurs at MMD levels below chronic migraine thresholds.
Aim 2. Clinically meaningful MMD thresholds

Probability of severe disability as a function of concurrent MMD.
· H2: Distinct MMD cut points predict very severe impact (HIT-6 ≥ 60) and severe disability (MIDAS ≥ 21).
Aim 3. Robustness, modifiers, and generalizability

Shift in the MMD–disability curve associated with prespecified modifiers.
· H3: Depression/anxiety measures, baseline disability, and baseline MMD shift the disability curve upward at any given MMD.

Statistical analysis plan
Descriptive analyses
· Baseline characteristics by trial and pooled.
· distributions of MMD and disability outcomes by trial
Aim 1: Cross-sectional models
· Baseline outcome ~ baseline MMD
· Regression models adjusted for trial indicator, treatment assignment, and baseline covariates.
· Restricted cubic splines for MMD to assess nonlinearity.
Aim 1: Longitudinal models (primary)
· Linear mixed-effects models for continuous outcomes (e.g., HIT-6):
· Random intercepts for participants
· Fixed effects: concurrent MMD, treatment assignment, trial indicator, baseline MMD
· Restricted cubic spines for MMD
· Binary outcomes (e.g., HIT-6 ≥ 60): mixed-effects logistic regression; GEE as sensitivity.
All models use MMD and outcome pairs only.
Effect modification
· Prespecified modifiers: depression/anxiety measures, baseline disability, sex, baseline MMD.
· Interaction terms with MMD; present stratified predicted curves 
Aim 2: Threshold identification
· ROC analyses predicting severe disability using concurrent MMD.
· Report AUC, sensitivity, and specificity for clinically interpretable cut points (e.g., 4, 8, 10, 15 MMDs).
· Threshold selection emphasizes clinical interpretability over purely data-driven cut points.
Aim 3: Validation
· Internal validation using trial-level cross-validation (train on two trials, test on the third).
· Assess calibration and discrimination across trials.
Missing data
· Mixed-effects models assume MAR.
· Describe missingness patterns and sensitivity analyses if substantial.
Multiplicity
· Emphasis on effect sizes and uncertainty intervals; secondary outcomes interpreted descriptively.

Ethical and governance considerations
Secondary analysis of de-identified clinical trial data under YODA governance; analyses conducted in secure, access-limited environments.

Deliverables and timeline (24 months)
· Months 0–3: Data access, harmonization,
· Months 4–9: Descriptive analyses; primary longitudinal models
· Months 10–15: Threshold analyses; effect modification; validation
· Months 16–20: Manuscript drafting; figures and tables
· Months 21–24: Revisions, submission, and dissemination of materials

Output
· Peer-reviewed manuscript quantifying MMD–disability dose–response
· Clinician-facing tables/curves mapping MMD at trial to expected disability and probability of severe impact
· Reproducible analysis code consistent with trial structures

