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Abstract 

 
Chronic migraine is a common neurologic 

disorder posing a significant economic burden 

from absenteeism and medical treatments. 

Despite chronic migraine’s significant impact, 

no studies have directly aimed to survey these 

individuals to quantify their disease burden 

using validated health utility measures. Our 

study aims to quantify the significance of their 

disease burden. 

 

The survey utilizes the Standard Gamble (SG), 

Time Trade-Off (TTO), and Visual Analog Scale 

(VAS) measures to quantify the health utility 

states of those with chronic migraine to 

determine Quality-Adjusted Life-Years (QALY). 

Monocular and binocular blindness health 

utility scores were used as controls for the 

study.  

A total of 39 patients with migraine were 

included in this study. Patients who indicated 

that monocular blindness had worse health 

utility than binocular blindness were removed 

from the data as a screening control. A total of 

29 patients passed the survey control screen. 

When comparing VAS, SG, and TTO utility 

scores for monocular blindness to chronic 

migraine, patients' utility scores for chronic 

migraine were statistically significantly worse 

than those for monocular blindness by an 

average of 21.6% across all three utility scores 

(p ≤ 0.01).  This study is the first to systematically 

survey patients with chronic migraine to 

present descriptive statistics that highlight the 

significant negative impact of chronic 

migraine on health utility. 
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Introduction 
 

Several studies have examined the quality of life 

in patients with acute or chronic debilitating 

pain and the psychological effects of it. 

However, few studies to date have quantified 

the health state utility of chronic migraine1. 

Migraine is a common neurologic disorder, with 

close to 6% of men and 18% of women in the 

United States suffering from this disease2. The 

pain can be severe and occur many times 

during any given month for a patient3. 

Additionally, its peak prevalence occurs in 

patients’ most productive years, ranging from 25 

to 55 years of age4. This results in a large 

economic burden that occurs with direct 

healthcare costs averaging £2,579 to £48,810 

(GBP 2021) per patient and indirectly with 

absenteeism and other costs averaging 

£1,754.52 to £8,219.46 per patient5, 6. Despite 

advances in treatments over the years, there 

remains a large portion of the patient 

population who are refractory to these 

medications. 

 

Therefore, this study employs validated survey 

tools to determine the disease burden for 

chronic migraine patients, comparing the 

health utility scores of chronic migraines with 

those of their respective age groups. Evaluation 

of the health state utility of chronic migraine as 

assessed by chronic migraine patients will help 

in the commissioning of appropriate medical 

care and treatment, developing local and 

regional services, and creating novel therapies 

to adequately treat these individuals. 

The primary aim of this study is to quantify the 

health utility states of people who experienced 

chronic migraine as a descriptive measure to 

aid health economists who are working to 

determine a Quality-Adjusted Life-Years (QALY) 

for various applications to compare and 

determine value quantitatively. This collective 

information can be used to tailor individual 

chronic migraine treatments to improve the 

quality of life and adequately treat pain 

symptoms among patients receiving peripheral 

nerve blocks, onabotulinumtoxinA, or other 

interventional or medication management.  

 

Methods 
 

Patients 

Inclusion criteria included patients diagnosed 

with chronic migraine by a healthcare 

professional according to the International 

Classification of Headache Disorders (ICHD) 3rd 

edition7. Participants were required to be 

between 18 and 89 years of age at enrollment. 

Patients diagnosed with chronic migraine were 

contacted after expressing interest in 

completing the survey. The study survey was 

conducted as a prospective observational 

study design. Study data were collected and 

managed using Research Electronic Data 

Capture (REDCap) electronic data capture 

tools hosted at Harvard University8, 9. REDCap is 

a secure, web-based software platform 

designed to support data capture for research 

studies. 

 

 

Health Utility Survey  

The survey utilizes three validated health utility 

measures. The Standard Gamble (SG) assesses 

patient preferences by presenting a choice 

between living with a health condition versus 

taking a gamble with a chance of perfect 

health or death. The Time Trade-Off (TTO) 

measures how many years of life in perfect 

health a patient would consider equivalent to a 

longer period living with their current condition. 

The Visual Analog Scale (VAS) uses a 0-100 scale 

where patients rate their current health state 

with 0 representing death and 100 representing 

perfect health. These three measures were used 

to quantify the health utility states of those with 

chronic migraine. Each health state had an 

associated vignette state that was developed 

from patient encounters documented in our 

chronic pain clinic. This study design is validated 

for descriptive statistics since chronic migraine 
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patients were asked to rate these states in a 

stated-preference experiment that utilized TTO, 

SG, and VAS pain scores to determine QALY10. 

In addition to taking QALY, TTO, and SG 

questions as part of a health utility survey, 

patients were asked to take an EuroQol 5-

dimension 5-level (EQ-5D-5L) survey to assess 

general health11, 12. The EQ-5D-5L is a health 

assessment tool that measures quality of life 

across five dimensions (mobility, self-care, usual 

activities, pain/discomfort, and 

anxiety/depression) with five response levels 

each, ranging from "no problems" to "extreme 

problems," used to produce health utility scores 

for economic evaluations, research 

comparisons, and healthcare decision-making. 

No immediate benefit was awarded to study 

participants to prevent bias. For this reason, the 

exclusion of children from study participation 

does not withhold any perceived benefit, as no 

such immediate benefit exists. The Mass General 

Brigham Institutional Review Board approved 

the protocol (Protocol number 2022P00632). 

 

Analysis  

Monocular and binocular blindness utility using 

the VAS, SG, or TTO was used as a control to 

identify patients who did not provide quality 

answers. These are accepted controls for these 

types of surveys used to assess patient health 

utility. Patients who provided identical responses 

across each of these scenarios or indicated a 

worse disease burden for monocular blindness 

were considered to have poor survey 

comprehension. This is considered poor 

comprehension because the assumption was 

made that a person completing the survey 

should always consider the disease burden of 

binocular blindness worse than that of 

monocular blindness. Their responses were 

deemed unreliable and were excluded from 

the data analysis. Thus, they were excluded 

from the data analysis. Of the 39 patients who 

completed the survey, ten (25.6%) were 

excluded from the analysis.  

 

Data were assessed with a t-test comparison to 

detect whether any significant differences 

existed among VAS, SG, and TTO scores 

between each health state. Pairwise 

significance was adjusted using the Bonferroni 

correction to reduce the chance of type I error 

for multiple comparisons. Results were 

considered significant if p ≤ 0.05 was observed. 

Statistical analyses were completed using Excel 

and R software. Means and standard deviations 

(SD) of utility scores were calculated and 

normalized to a continuous 0 to 1 scale. 

  

Results   
 

A total of 39 patients with migraine underwent 

the survey. Ten patients were excluded from the 

analysis due to failing to pass the monocular 

and binocular blindness control. Of the 29 

included in the analysis, 23 (79.3%) were male, 

and 6 (20.7%) were female. The mean age of 

participants was (40.0 years ± 14.5) (Table 1). 

Most female and male participants were under 

the age of 50, making up 67.7% and 87.5% of 

each gender, respectively. There were no 

statistically significant differences in age 

distribution between female and male 

participants (p = 0.46). Of the participants, 

62.1% were married. Most of the participants 

had an undergraduate, graduate, or 

professional degree (82.8%). Marital status did 

not differ significantly between female and 

male participants (p = 0.14). Additionally, 24 of 

the participants were Caucasian (82.8%), which 

was the vast majority of the participants. There 

were no statistically significant differences in the 

demographics of those who were surveyed. Of 

the survey takers, 25 had received treatment for 

their migraine (86.2%).  

 

The QALY was assessed from the perspective of 

chronic migraine patients for the disease states 

of chronic migraine, monocular blindness, and 

binocular blindness. The descriptive statistics of 

the QALY for VAS, SG, and TTO assessments are 

depicted in Table 2. When comparing VAS, SG, 
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and TTO utility scores for chronic migraine 

(0.45±0.23, 0.77±0.22, 0.73±0.26, respectively) 

and monocular blindness (0.63±0.2, 0.91±0.11, 

0.92±0.09, respectively), patients' VAS, SG, and 

TTO utility scores for chronic migraine were 

statistically significantly worse than monocular 

blindness by an average of 21.6% across all 

three utility scores (p ≤ 0.01). For VAS, SG, and 

TTO utility scores for chronic migraine compared 

to binocular blindness (0.47±0.22, 0.80±0.16, 

0.79±0.17, respectively) trended towards worse 

disease burden for chronic migraine, but these 

health utility scores showed no statistically 

significant difference. These tabular differences 

are also shown in a Whisker-Plot for each 

method of analysis for each disease state to 

further depict the aforementioned results (Figure 

1).  

  

Discussion 
 

This study is the first to directly assess the 

significance of chronic migraine disease 

burden, specifically in patients suffering from this 

disease, in contrast to surveys that are a 

baseline assessment for clinical trial enrollment. 

The results compared to other diagnoses for 

which we have descriptive data highlight the 

significance of chronic migraine as a disease. 

The evidence for the significance of disease 

burden is clear when comparing the controls of 

monocular blindness to chronic migraine, which 

showed chronic migraine to be statistically 

significantly worse than monocular blindness (p 

≤ 0.01) across our three health utility scoring 

modalities.  The finding that chronic migraine 

patients prioritize resolving chronic migraine 

over the resolution of monocular blindness is 

clinically meaningful. These results support the 

paramount need for timely diagnosis, 

treatment, and research funding into further 

treatments for this chronic disease. 

 

Other studies in the literature have used SG, TTO, 

and VAS to show, through assumption, the 

financial significance of treatment for other 

disease states13. For our study, we can utilize the 

following assumptions to quantify the disease 

burden in dollars and provide an example of 

the significance. Given that TTO utilizes 36 years 

lived, it was assumed that resolution of 

symptoms would, at a minimum, improve our 

patients’ utility score to the average for the 

United States of 0.82 for the age range of 65 – 

74. This would be an increase in utility state of 

0.09 and would comprise a cost-effective 

threshold of at least $324,000 at a willingness-to-

pay threshold of $100,000 per QALY. 

Additionally, the difference in QALY values 

suggests that chronic migraine patients lose an 

equivalent of 3.2 years of optimal health. 

Although not a formal cost-effectiveness 

analysis, this survey underscores the significant 

disease burden experienced by chronic 

migraine patients. 

 

The health utility data on chronic migraine is 

sparse in the current literature, and there are 

even fewer papers that have reported 

prospective health utility results specifically on 

chronic migraine. Altura and colleagues used 

health utility indexes (HUI) to assess chronic 

Figure 1. This shows a Whisker-Plot of the survey results 

for each method of analysis for each disease state, 

comparing chronic migraine to each other disease 

state with a t-test to determine the p-values listed. 

Statistically significant differences were found across all 

chronic migraine health utility comparisons to 

monocular blindness. 
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migraine in the Canadian population. They 

found males had poorer HUI than females and 

were more likely to be limited in job and 

education opportunities14. Interestingly, our 

results found no statistically significant 

differences between men and women, with 

women actually having a slightly worse HUI 

across our three measures. However, the small 

sample size was not specifically powered to 

detect this potential difference.  Additionally, 

HUI is a different measure of health status based 

on a health utility that only consists of eight 

attributes. These consist of vision, hearing, 

speech, ambulation, dexterity, emotion, 

cognition, and pain. This does not assess a 

patient’s desire for a resolution of their diagnosis, 

as the SG and TTO tests do. While there have 

been studies showing a disutility of 0.493 for 

severe acute migraine attacks, patients only 

met the criteria for episodic migraine and not 

chronic migraine. Additionally, the study was 

conducted 15 years ago, before most first-line 

treatments were available15.  While there have 

been several studies assessing the economic 

burden of chronic migraine, these studies did 

not focus on assessing patient health utility. Still, 

these clinical trials assessed migraine treatment 

topiramate that provided Short Form Survey 36 

(SF-36) at the time of enrollment16-18. These have 

been extrapolated through mapping to provide 

EQ-5D-5L data for manuscripts attempting to 

assess the QALY of an intervention, but are 

clinically limited because they were not 

specifically designed to assess health utility19. 

Our study has the advantage of directly 

assessing EQ-5D-5L, VAS, TTO, and SG for robust 

assessments of patients’ health utility.  

 

Overall, the present study's findings provide 

valuable insights into the health utility of patients 

with chronic migraine. Using the mean SG, TTO, 

and VAS scores, the study results clearly show 

that patients with chronic migraine have a 

lower quality of life compared to the general 

population. The QALY estimated from the TTO 

validated measure scores is 0.73, indicating a 

lower quality of life of patients with chronic 

migraine, even when adjusted for the average 

QALY of a person without chronic migraine but 

with other comorbidities. Therefore, healthcare 

providers and research funding should prioritize 

the management and advancement of the 

care and treatments for chronic migraine 

patients to improve the health utility and overall 

quality of life of patients. 

 

Limitations and Future Studies 

While health utility assessment is a valuable tool 

for evaluating the impact of different diagnoses 

on patients' quality of life, our study does have 

limitations in that it was not powered to be a 

formal economic analysis study. Additionally, 

25.6% of patients who were surveyed were 

excluded due to failing to submit survey results 

that gave monocular blindness an equal or 

worse disease burden compared to binocular 

blindness. Some patients may have genuinely 

perceived monocular blindness as worse than 

binocular blindness, submitting valid surveys. 

However, this conservative approach was 

adopted to ensure data reliability. When 

analyzed together with the excluded data, 

chronic migraine continued to show a worse 

disease burden compared to the other 

diseases, with more statistically significant 

differences. We want to emphasize that this is a 

descriptive paper. We did not power our survey 

to find statistical differences; rather, we are 

looking to provide health economic data 

quantifying the significance of impairment of 

quality of life for patients with chronic migraine. 

This study aims to help provide healthcare 

economists with directly assessed health utility 

scores to strengthen any formal QALY analysis 

regarding chronic migraine. Still, we did find 

that there are some differences across disease 

states and compared to the typical health utility 

score of those that highlight the significance of 

chronic migraine disease burden in a 

quantitative way. Furthermore, there is the 

potential age bias given that the survey was 

administered only in electronic format. Younger 



                                   www.ahmjournal.com                                   Open Access Journal 

 

 
 

This is an open access journal distributed under the terms of the Creative Commons Attribution 4.0 License in which authors agree to make articles, 

including data, graphics, and supplements, legally available for reuse, without permission or fees, for virtually any purpose. Any individual or 

institution is free to copy, distribute, reproduce, or reuse these publications, as long as the author and original source are properly cited and credited. 

patients are more likely to be proficient with 

computer-based survey platforms. The patient 

population was predominantly Caucasian 

(82.8%) and would not represent the 

percentage demographics found throughout 

the United States, potentially presenting bias to 

our data and not allowing it to be extrapolated 

to other populations. Despite the limitations, this 

study highlights that chronic migraine patients 

perceive their disease burden causes a 20-30% 

worse quality of life compared to other chronic 

diseases, which is useful information about 

health utility scores for these patients for 

policymakers and economists. Further research 

is needed to understand the impact of 

migraines on patients' quality of life in different 

contexts and patient populations. The 

challenge of finding comparable surveys to 

compare the results of this study with previous 

research in chronic migraine underscores the 

need to consider disease severity and patient 

context when interpreting health utility scores for 

not only this disease but others as well. 

Additionally, studies assessing the perceived 

health utility in chronic migraine patients would 

provide further insight into the impact new 

treatments would have. These studies have 

been conducted in other disease states, such as 

hair loss and rhinectomy defects20, 21, quantifying 

the significance of each disease state. 

Understanding the differences between 

experienced health utility for those with the 

diagnosis and perceived health utility by 

laypersons would further refine QALY cost 

modeling for healthcare economists.  

 

Conclusion 

 

To our knowledge, this study is the first to 

conduct a health utility study surveying patients 

with a chronic migraine diagnosis and present 

descriptive statistics demonstrating the severe 

negative impact of chronic migraine on health 

utility. Further large-scale, appropriately 

powered studies are needed to refine the 

quantification of the significance of this disease. 
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Tables 

 
Table 1. Demographics of those who underwent the health utility surveys. 

 

Table 1. Chronic Migraine Descriptive Statistics Survey N = 29 

Age, years (Mean, ±SD) 40±14.5 

Men (N, %) 23 (79.3%) 

Race/Ethnicity 

Caucasian (non-Hispanic) 24 (82.8%) 

Asian/Pacific Islander 0 (0.0%) 

African American (non-Hispanic) 0 (0.0%) 

Other 5 (17.2%) 

Marital Status 

Single 5 (17.2%)  

Committed Relationship 5 (17.2%) 

Married 18 (62.1%) 

Divorce 1 (3.4%) 

Education 

Some College 2 (6.9%) 

Associate’s Degree 2 (6.9%) 

Bachelor’s Degree 9 (31.0%) 

Some Graduate School 1 (3.4%) 

Graduate or Professional Degree 15 (51.7%) 

Received Migraine Treatment? 

Yes 25 (86.2%) 

No 6 (13.8%) 
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Table 2. Survey results for each method of analysis for each disease state, with each standard 

deviation 
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