
Development of a Visualization Tool for Tracking Modifiable Risk Factors for Progression from Episodic to Chronic Migraine 
 

Aim 1: Perform literature review of gold standard questionnaires and scales that address risk factors reflected in CCAM. 

Approach: PubMed search using key terms (e.g., “functional disability,” “headache frequency,” “depression,” “anxiety,” “medication 

overuse,” “nausea,” “insomnia,” “diet,” and “exercise,” and cross-reference these with “episodic migraine,” “chronic migraine,” and 

“progression”) to identify relevant, English-language studies. We will consult national experts in headache to seek out additional scales 

used in clinical practice. From this, we will determine the exact CCAM domains to be included in the tool.  

 

Aim 2: Formulate visualization tool questions for each CCAM domain.  

Approach: Prospective questions will be compiled, then reviewed by expert panels of physicians and migraine patients to determine if 

questions are capturing the intended content of each CCAM domain. The online tool QUAID (Question Understanding Aid) will be used to 

detect common problems with questionnaire items. Sensibility, readability, and face and content validity will be assessed by the panels.  

 

Aim 3: Develop visualization tool software platform.  

Approach: Collaborate with software engineers at University of Washington to develop the visualization tool software platform. Once 

completed, perform focus groups of patients and providers regarding usability and projected feasibility; modify as appropriate.  
​ 

Following development of the visualization tool, further studies will 

include:  

 1) A validation study to test content validity, construct  

     validity, and reliability 

 2) A feasibility study performed in the clinical setting.  

 

The proposed visualization tool has both research and clinical 

applications in assessing and tracking patient modifiable risk 

factors for progression from episodic to chronic migraine, as well 

as assessing headache outcomes, visit efficiency, and patient and 

provider visit satisfaction. The tool could be implemented in a range 

of clinics, from primary care, to specialties (general neurology, pain 

medicine), and subspecialties (headache).  

 

Further technologic advances are also possible, such as conversion 

of the visualization tool into a cellular device application for 

personal patient tracking of CCAM.  

Migraine is a common neurologic condition affecting more than 

900 million individuals worldwide.1 The clinical course of migraine is 

defined as either episodic (occurring < 15 days per month) or chronic 

(≥ 15 headache days per month, with ≥8 migraine days, for > 3 

months). Up to 2.5% of individuals with episodic migraine progress to 

chronic migraine each year.2 Several modifiable risk factors for 

migraine progression and burden have been identified3,4,5,6 (Table 1). 

We propose that these risk factors, in combination with the 

patient’s self-reported level of headache-related disability, may be 

considered a Comprehensive Clinical Assessment in Migraine 

(CCAM). 

 

Several scales have been developed to assess factors relevant in a 

CCAM history, such as the Patient Health Questionnaire (PHQ-9) 

Depression Assessment7 and the Migraine Treatment Optimization 

Questionnaire (M-TOQ).8 The Migraine Disability Assessment Scale 

(MIDAS)9 has been validated for evaluation of perceived functional 

disability in migraine. However, there is no single comprehensive 

scale that captures both the range of risk factors for migraine 

progression and self-reported migraine-related disability.  

 

At the same time, visualization tools that incorporate color-coded 

displays and graphs to reflect several attributes of a single patient 

have been shown to efficiently communicate a range of clinical 

information in other patient populations.10,11,12 Visualization tools also 

may enhance patient-provider communication,13 thus promoting 

doctor-patient communication,14 which is associated with improved 

patient satisfaction in chronic pain,15 increased patient adherence with 

treatment recommendations,16 lower pain intensity, and higher well-

being scores.17  

 

With the trend toward shorter clinical visits in modern medicine,18 the 

proposed study seeks to develop the first-ever self-report 

visualization tool for patients with episodic migraine, to: 1) 

improve efficiency of communication about relevant CCAM 

history, 2) help providers focus open-ended questions on 

pertinent domains of CCAM, 3) facilitate doctor-patient 

communication without lengthening visit time, and 4) allow 

physicians and patients to track progress in CCAM over time.  
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Figure 1. A preliminary example of the proposed visualization tool. Each pie slice, or potential CCAM domain, represents 

self-reported functional disability or a relevant risk factor in progression from episodic to chronic migraine. Patient 

responses (dots) are reported on a scale of 1-5 (with variable units based on specific domain (e.g., 1 = less severe or 

less frequent, increasing to 5 = most severe or most frequent)). 

Functional Status Modifiable risk factors 

Self-reported headache disability Depression 

Headache frequency Anxiety 

Abortive Medication Overuse 

Intractable Nausea 

Insomnia 

Diet  

Exercise 
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