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Determining Thresholds for Meaningful Change for the 
Headache Impact Test (HIT-6) Total and Item-Specific Scores 

in Chronic Migraine

Carrie R. Houts, PhD; R. J. Wirth, PhD; James S. McGinley, PhD; Roger Cady, MD, FAHS;  
Richard B. Lipton, MD

Objective.—The objective of the analyses described here was to develop thresholds defining clinically meaningful response 
on the total and item scores of the 6-item short-form Headache Impact Test (HIT-6) in a population of patients with chronic 
migraine (CM).

Background.—The HIT-6 is a short, easily understood, and useful measure of the impact of headache on daily life. Though 
widely used, limited literature supports a threshold value for clinically meaningful response within individuals over time for the 
HIT-6 total score and for the item scores, especially in the CM population.

Methods.—PROMISE-2 is a randomized, double-blind, multicenter study comparing intravenous eptinezumab 100 and 300 
mg with placebo for the preventive treatment of CM. Responder definitions for HIT-6 total and items scores using data from 
PROMISE-2 study were calculated via distribution-based and anchor-based methods. Distribution-based methods included half 
of the baseline standard deviation and baseline standard error of measurement. The change from baseline to week 12 in HIT-6 
scores was assessed using the following anchors: patient global impression of change, reduction in migraine frequency, and 
change in EuroQol 5 dimensions 5 levels visual analog scale. Values from the literature and PROMISE-2 analyses were plotted 
against the cumulative distribution function of change values (baseline to week 12) and used to triangulate to empirically sup-
port clinically meaningful change definitions for the HIT-6 total and item scores in patients with CM.

Results.—From the literature, 5 articles provided 7 candidate values for a responder threshold for the HIT-6 total score. From 
distribution- and anchor-based methods, 5 candidate values were derived from PROMISE-2 data. Using the median of all candidate 
values, a HIT-6 total score responder definition estimate of −6 (ie, ≥6-point improvement in the total score) appears most appropriate 
for discriminating between individuals with CM who have experienced meaningful change over time and those who have not. For 
item-level analyses using anchor-based methods, the responder definition for items 1-3 (“severe pain,” “limits daily activities,” and “lie 
down”) was a 1-category improvement in response (eg, from Sometimes to Rarely); for items 4-6 (“too tired,” “felt fed up or irritated,” 
and “limits concentration”), a 2-category improvement in response (eg, from Always to Sometimes) was clinically meaningful.

Conclusions.—Using a multifaceted, statistically-based approach, the recommended responder definition for the HIT-6 total 
score in the CM population is a ≥6-point decrease, consistent with previous literature. Anchor-based item-level responder thresh-
olds were defined as a decrease of 1 or 2 categories, depending on the item. These CM-specific values will provide researchers 
and clinicians a means to interpret clinically meaningful change in the HIT-6 total and item scores and may facilitate the 
measurement of treatment benefits in specific functional domains of the HIT-6.
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INTRODUCTION
In recent years, headache clinicians, trialists, 

and researchers have emphasized the importance of 
moving beyond common primary endpoints such as 
migraine and headache days and assessing patient- 
reported outcomes (PROs).1,2 It is critical to under-
stand not only whether a treatment or intervention 
reduces the number, severity, or duration of migraine 
attacks, but also if  these reductions result in mean-
ingful improvements in patients’ lives. There are avail-
able tools for measuring an array of patient-reported  
domains, including patient and family burden, disability,  
quality of life, and functioning related to headache.1-8 
One of the most widely used tools in headache and 
migraine research is the 6-item short-form Headache 
Impact Test (HIT-6), a scale developed to measure the 
impact of headache on daily life in a general headache 
population.3 Although the HIT-6 has several strengths, 
including brevity, simple scoring, easy interpretability,  
and validity, it has been understudied in chronic  
migraine (CM).

Few studies have focused on the properties of the 
HIT-6 in CM, a prevalent and severely disabling con-
dition, defined as having 15 or more headache days 
per month with at least 8 headache days showing fea-
tures of migraine with or without aura.9 CM has been 

linked to a variety of negative health and life outcomes,  
including increased levels of disability (eg, missed 
work/school, activities, and reduced effectiveness), 
poor social and emotional functioning, and elevated 
family burden.10-15 Fortunately, several new and effi-
cacious treatment options have become available for 
CM; these treatments reduce the number of monthly 
migraine and headache days over time. With the devel-
opment of these treatments for CM, there is a need to 
incorporate patient experience measures like the HIT-6 
to assess improvements in patients’ lives via reliable 
and validated PRO measures.

Existing research has largely focused on the HIT-6 
total score (summing over the 6 individual items) in 
general headache and migraine populations, with little 
work in CM. The HIT-6 total score is generally higher 
in patients with CM than in patients with episodic  
migraine.12 To our knowledge, no previous research 
studies have investigated the specific items of the HIT-6,  
which potentially provide valuable insight to clini-
cians and researchers on how headache and migraine  
impacts specific areas, such as severe headache pain, 
limitations to usual daily activities, the wish to lie 
down, fatigue, negative affect, and limitations to con-
centration. As a result, there is a clear need for bet-
ter understanding of how longitudinal fluctuations in 
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HIT-6 total and item-level scores relate to clinically 
meaningful change. Responder definitions are thresh-
olds for determining meaningful change within individ-
uals over time. Several previous studies have published 
responder definitions for the HIT-6 total scores, most 
of which were derived from general headache and  
migraine samples.16-19

The goals of the current study were 2-fold: first, to 
use a multifaceted approach that integrates new find-
ings from a large CM clinical trial with the existing 
literature to triangulate on a robust HIT-6 total score 
responder definition for individuals with CM; second, 
to develop novel responder definitions for each of the 
individual HIT-6 items that can be used in research and 
clinical practice. This study used multiple analytical 
approaches (distribution-based, anchor-based, visual-
ization of cumulative distributions) and previous re-
search findings to determine a single set of empirically 
supported thresholds that can be easily applied at the 
total score and individual item level.

METHODS
Study and Data Source.—Data came from the  

PROMISE-2 study (ClinicalTrials.gov Identifier: 
NCT02974153).20 Study approval was provided at each 
study site by the corresponding independent ethics 
committee or institutional review board. The research 
was conducted in accordance with current Good  
Clinical Practices per the International Conference on 
Harmonisation of Technical Requirements for Reg-
istration of Pharmaceuticals for Human Use guide-
lines, the principles of the Declaration of Helsinki, and 
local regulatory requirements. Each patient provided 
written informed consent prior to their participation.

PROMISE-2 was a phase 3, randomized, double- 
blind, placebo-controlled trial evaluating the efficacy 
and safety of eptinezumab, a humanized monoclonal 
antibody targeting calcitonin gene-related peptide, 
for the preventive treatment of CM in adults. Patients 
were randomized to receive eptinezumab 100 mg, epti-
nezumab 300 mg, or placebo by 30-minute intravenous 
administration once every 12weeks. To be eligible for 
the trial, patients had to meet the diagnosis criteria for 
CM detailed earlier. This study uses all available data 
from baseline and week 12, pooling across the 3 treat-
ment arms.

Measures.—The HIT-63 is a patient-reported out-
come measure used to measure the impact and effect of 
headache on the ability to function normally in daily  
life (Fig. 1). The HIT-6 consists of 6 questions, all using  
5 ordered response categories with verbal labels rang-
ing from “never” to “always.” A total summed score 
for the HIT-6 is obtained, using the following values 
to weight response categories for each item: never = 6, 
rarely = 8, sometimes = 10, very often = 11, and al-
ways  =  13; these values were specified by the HIT-6 
authors so that summed scores from the items would 
match item response theory-based scores as closely as 
possible. Using these weights, HIT-6 total scores may 
range from 36 to 78. When relevant for item-level anal-
yses (eg, providing descriptive statistics [means, stan-
dard deviations], computing change scores), the ordinal 
HIT-6 responses were coded as never = 1, rarely = 2, 
sometimes = 3, very often = 4, and always = 5.

The patient global impression of change (PGIC) 
includes a single question concerning the patient’s 
impression of the change in their disease status since 
the start of the study. Responses were provided on a 
7-category scale, with verbal labels ranging from “very 
much improved” to “very much worse.” Due to the 
large placebo effect often seen in migraine research, 
the “improved” group based on the PGIC was defined 
using the 2 highest PGIC response categories (ie, “very 
much improved” and “much improved”), which was 
compared to a “not improved” group combining 5 
responses from “minimally improved” to “very much 
worse.”

For the frequency of migraine days, baseline 
monthly migraine days (MMDs) was defined as the 
number of migraines during the 28-day screening 
period. MMDs at week 12 were computed as the num-
ber of migraine days in the previous 28  days (weeks 
9-12); missing MMD values were imputed as previously  
reported.20 Change from baseline was the differences 
in frequency between baseline and week 12 MMD val-
ues. Migraine frequency response at the 75% threshold 
was used to define the “improved” – or “meaningful 
change” – group for this anchor variable (meaningful 
change: ≥75% reduction in MMDs, vs no meaningful 
change: <75% reduction in MMDs). Historically, a 
50% threshold has been used for migraine/headache 
days, but recent clinical trials of preventive treatment 
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have evaluated more stringent thresholds (eg, 75 and 
100% reductions) and researchers have proposed a 
“tipping point” for patients with a 75% response.21,22 
Given these recent trends, the stringent 75% thresh-
old was chosen to ensure that substantial improve-
ment had been realized which, in turn, would lead to 
a robust responder definition candidate value for the 
HIT-6 scores.

The EuroQol 5-dimension, 5-level scale (EQ-5D- 
5L)23 is a descriptive system of health-related quality  
of life states consisting of 5 dimensions (mobility, self-
care, usual activities, pain/discomfort, and anxiety/ 
depression), each with 5 levels of severity (“no prob-
lem” to “extreme problem”). This tool also has a visual 
analog scale (VAS) in which patients are asked to rate 
their overall health with scores ranging from 0 = “the 
worst health you can imagine” to 100 = “the best health 
you can imagine.” The subgroup for “meaningful 

change” was defined as an increase of 10 points on 
the VAS from the beginning of the treatment period 
to week 12, and the “no meaningful change” subgroup 
was defined as less than a 10-point increase. Ten points 
was selected to define meaningful change in the VAS 
values as it represents an increase of 10% of the possi-
ble range of VAS values.

Analytic Strategy.—Candidate responder definition 
values were derived using a multifaceted approach that 
is consistent with recommended best practices in the 
field.24,25 For the HIT-6 total score responder definition, 
several distribution-based and anchor-based approach-
es were used to determine a single responder definition. 
Item-specific HIT-6 responder definitions were derived 
using anchor-based approaches. Distribution-based  
approaches for the item-level analyses were not con-
sidered because they are inappropriate for single items  
(ie, standard error of measurement [SEM] could not be 

Fig. 1.—Headache Impact Test (HIT-6). Headache Impact Test™ (HIT-6™) © 2001, 2015 QualityMetric Incorporated and the 
GlaxoSmithKline group of companies. All rights reserved. HIT-6™ United States (English) version.

HIT-6TM HEADACHE IMPACT TEST
This questionnaire was designed to help you describe and communicate the way you feel and what you 
cannot do because of headaches.

To complete, please check one box for each question.

1. When you have headaches, how often is the pain severe?

Never Rarely Sometimes Very Often Always

Never Rarely Sometimes Very Often Always

Never Rarely Sometimes Very Often Always

Never Rarely Sometimes Very Often Always

Never Rarely Sometimes Very Often Always

Never Rarely Sometimes Very Often Always

2. How often do headaches limit your ability to do usual daily activities including household 
work, work, school, or social activities?

3. When you have a headache, how often do you wish you could lie down?

4. In the past 4 weeks, how often have you felt too tired to do work or daily activities because of your 
headaches?

5. In the past 4 weeks, how often have you felt fed up or irritated because of your headaches?

6. In the past 4 weeks, how often did headaches limit your ability to concentrate on work or daily 
activities?
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calculated because coefficient alpha is not applicable for 
a single item). All analyses were conducted with SAS 
software version 9.4 (SAS Institute, Cary, NC, USA).

Distribution-Based Approaches.—For the distri-
bution-based estimates, 2 typical values for total 
scores are reported for the HIT-6 total scores: (1) one-
half  standard deviation (SD) of baseline scores and 
(2) the SEM at baseline (defined as SD at baseline 
multiplied by the square root of [1–reliability]) where 
coefficient alpha of the scale from baseline was used 
as the reliability estimate for the total score. It is im-
portant to note that given the homogeneous patient 
populations observed in clinical trials, these distribu-
tion-based methods were expected to underestimate  
responder definitions because, given the homogene-
ity of patients meeting the trial inclusion and exclusion 
criteria and the severity of CM, the variability with-
in the sample at pretreatment timepoints was expect-
ed to be attentuated.26 For this reason, anchor-based  
approaches were also considered.

Anchor-Based Approaches.—Responder definition  
analyses were conducted using 3 anchor variables 
(PGIC, MMDs, and EQ-5D-5L VAS), with improved  
and not improved groups as previously defined. For 
each anchor variable, a candidate responder definition 
was estimated as the mean HIT-6 baseline to week 12 
change score of individuals deemed to have exhibited 
meaningful change, as defined earlier.

To “triangulate” to a final CM-specific responder 
definition value, the cumulative distribution function 
(CDF) of  the HIT-6 change scores from baseline 

to week 12 were plotted as a function of  the PGIC 
anchor groups, and all candidate values were consid-
ered along with values from the existing literature. A 
CDF plot provides a graphical representation of  the 
percent change (or absolute change) from baseline on 
the horizontal axis and the cumulative percent of  pa-
tients experiencing up to that change on the vertical 
axis. Such figures allow for a collection of  candidate 
response threshold values to be examined simulta-
neously and collectively; a well-chosen responder 
definition value should show noticeable separation 
between groups included as separate curves on the 
plot.

Missing Data.—Analyses were based on all avail-
able data and missing data were rare. For the distri-
bution-based methods, there were no missing data 
because only baseline data were used (n  =  1072). 
The anchor-based methods required data at week 
12, but the retention rate was high (96% of patients; 
n = 1024). For the measures used as anchors at week 
12, the analyses involving PGIC and EQ-5D-5L were 
based on n = 1023 subjects each.

RESULTS
Previously Proposed HIT-6 Responder Defini-

tions.—A literature review was undertaken to find 
previously reported candidate values for HIT-6 mean-
ingful within person change values. In total, 7 values 
for a HIT-6 total score responder were obtained from 
5 different peer-reviewed publications,16-19,27 with  
no literature evaluating responder definitions for the 

Table 1.—Previously Reported HIT-6 Total Score Responder Definitions

Source Sample Reported Decrease Needed Ceiling Rounded Value

Bayliss and Batenhorst27 Unspecified (HIT-6 User Guide) 5 5
Castien et al19 186 patients with chronic 

tension-type headache
8 8
5 5

Coyteaux et al18 71 patients with chronic daily 
headache

3.7 4

Rendas-Baum et al16 1384 patients with CM 7 7
Smelt et al17 368 patients with migraine 2.5 3

6 6

Rounded values are reported as HIT-6 scores (and therefore change scores) and may only take integer values. Ceiling rounding was 
used to make candidate values more conservative. Some sources conducted more than 1 analysis to determine a responder threshold.
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individual HIT-6 items. The suggested HIT-6 total 
score responder definition values from all 5 articles are 
provided in Table 1.

PROMISE-2 Analyses.—Table 2 provides the  
demographic characteristics from PROMISE-2.20 Pa-
tients were primarily female (over 88%) and identified 
as not Hispanic or Latino (92%) and white (91%). The 
mean age at baseline was approximately 40 years.

HIT-6 Total Score Responder Definitions.—Descrip-
tive statistics for the HIT-6 total score showed that, at base-
line, headache impact scores were high (mean of 65.0) but 
decreased by week 12 (mean of 58.6) (Table 3). Using the 
distribution-based candidate values of 0.5 × SD of base-
line scores and the baseline SEM, candidate responder 
definition values were found to be −2.6 and −2.2, respec-
tively. Thus, rounding down to a larger, more stringent 
change showed that the distribution-based methods both 
produced candidate HIT-6 total score responder defini-
tions of −3.

Candidate responder definition values were also 
found through an anchor-based approach (Table 4). 
Results showed the mean HIT-6 total score changes 
were −10.0 (PGIC), −10.8 (≥75% MMD response), and 
−9.4 (EQ-5D-5L VAS) for the 3 anchors of meaningful 
change. Rounding these values down corresponded to 
candidate responder definition values of −10, −11, and 
−10, respectively.

Using the current analyses values and the previously 
cited values from the literature to triangulate to a final 
value, a responder definition estimate of −6 appears 
most appropriate for discriminating between individu-
als with CM who have experienced meaningful change 
over time and those who have not. This suggested value 
is the rounded median (−5.5) of all responder defini-
tion candidate values, including the results of the cur-
rent analysis (−3, −3, −10, −10, and −11) and 7 values 
found in the literature (see Table 1).16-19,27 The CDFs of 
the change in HIT-6 total scores by the PGIC-defined 
groups from Table 4 are plotted in Figure 2. The CDF 
of the change scores includes reference lines denoting 
the candidate responder definition values from both 
the current distribution- and anchor-based methods as 
well as values found in the literature. Examination of 
Figure 2 finds that the proposed CM responder defini-
tion of −6 (decrease of ≥6 points; red vertical reference 
line) occurs at a point on the plot where the difference 
between the group (minimally improved or worse vs 
much or very much improved) functions are well sepa-
rated but is not so stringent that very few patients would 
be considered responders.

HIT-6 Item-Level Responder Definitions.—HIT-6 
item-specific candidate responder definition val-
ues were found through anchor-based approaches  
(Table 3). Results showed the mean HIT-6 item-spe-
cific (rounded down) score changes were −1 (reducing 
by 1 response category; items 1-3: “severe pain,” “lim-
its daily activities,” “lie down”) and −2 (reducing by 2  
response categories; items 4-6: “too tired,” “felt fed up or 
irritated,” “limits concentration”). The CDFs of the 
item-specific change scores by the PGIC-defined respond-
er definition provided visual support for these item-level 
responder definitions. As with the total score plot, the 
proposed CM responder definition for each item (red 
vertical reference line, Fig. 3) generally occurs at a point 
on the plot where the functions of the 2 groups (min-
imally improved or worse vs much or very much im-
proved) are well separated but is not so stringent that 
very few patients would be considered responders.

DISCUSSION
The evaluation of clinically meaning-

ful within-person change plays an import-
ant role in headache research, clinical trials, and 

Table 2.—Demographic Characteristics for the Full Sample 
Pooling Across the Active and Placebo Groups (N = 1072)

Variable Mean (SD)/n (%)

Age (years) 40.5 (11.2)
Gender

Female 946 (88.2%)
Male 126 (11.8%)

Race
White 975 (91.0%)
Black or African American 82 (7.6%)
Multiple 7 (0.7%)
American Indian or Alaska native 3 (0.3%)
Asian 3 (0.3%)
Native Hawaiian or other Pacific Islander 1 (0.1%)
Other 1 (0.1%)

Ethnicity
Hispanic 86 (8.0%)
Not Hispanic or Latino 986 (92.0%)

SD = standard deviation.
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clinical practice. The headache community has begun to  
recognize the importance of evaluating treatments  
and interventions using PRO measures, such as the HIT-
6, that capture the impact of migraine on a patient’s 
daily life.1,2 Though CM is more burdensome and dis-
abling compared to other headache disorders, such as 
episodic migraine,10-15 most of these headache-focused 
PRO measures have not been rigorously evaluated in 
CM samples; only Rendas-Baum et al16 examined the 
HIT-6 total score responder definition in a CM sam-
ple previously. The current study aimed to address this 
shortcoming by cumulatively building on the existing 
literature and establishing robust responder definitions 
for the HIT-6 total score and item-specific scores.

Using a multifaceted approach, the recommended 
responder definition for the HIT-6 total score was ≥6-
point decrease, which is consistent with previous liter-
ature in migraine patients. In the CM-focused study 
of over 1300 patients, a decrease of at least 7 points 
was considered necessary to demonstrate meaningful 
individual change, based on results from anchored 
analyses using a 50% reduction in headache days and a 

50% reduction in cumulative headache hours to define 
responders.16 When examined in a sample of general 
migraine patients, Smelt et al17 found that an appro-
priate within-person change of 2.5 on HIT-6 total 
scores is needed for meaningful response, an estimate 
obtained from 2 separate anchored analyses. Smelt et 
al17 also reported a possible responder definition of 
6 points based on a receiver-operator curve analysis, 
which they suggested was more reasonable given the 
total range of the HIT-6 scores.

Other analyses in the literature evaluated re-
sponder definitions in unspecified or other types of 
headache disorders. The HIT-6 User Guide27 states 
that a change of  5 points or more is clinically mean-
ingful and a change of  3-5 points is “noteworthy,” 
but provides no reference or evidence to support 
these statements and does not define the population 
evaluated. Coeytaux et al18 suggested an individual 
change of  approximately 3.7 points, which was the 
average HIT-6 change value associated with patients 
who reported being “somewhat better” on a patient 
impression of  change item; this estimate was derived 

Table 3.—Summary of  HIT-6 Item and Total Scores by Visit, Pooling the Active and Placebo Groups

Item Content Mean (SD)

Response Categories n (%)

Never Rarely Sometimes Very Often Always

Baseline (n = 1072)
1 Severe pain 3.7 (0.6) 0 (0.0%) 28 (2.6%) 350 (32.6%) 626 (58.4%) 68 (6.3%)
2 Limits daily activities 3.6 (0.7) 3 (0.3%) 51 (4.8%) 377 (35.2%) 535 (49.9%) 106 (9.9%)
3 Lie down 4.2 (0.8) 4 (0.4%) 22 (2.1%) 135 (12.6%) 461 (43.0%) 450 (42.0%)
4 Too tired 3.5 (0.8) 11 (1.0%) 94 (8.8%) 379 (35.4%) 506 (47.2%) 82 (7.6%)
5 Felt fed up or irritated 3.7 (0.9) 18 (1.7%) 86 (8.0%) 304 (28.4%) 461 (43.0%) 203 (18.9%)
6 Limits concentration 3.6 (0.8) 9 (0.8%) 74 (6.9%) 334 (31.2%) 540 (50.4%) 115 (10.7%)

Total score 65.0 (5.1) — — — — —
Week 12 (n = 1024)
1 Severe pain 3.1 (0.9) 30 (2.9%) 207 (20.2%) 421 (41.1%) 322 (31.4%) 44 (4.3%)
2 Limits daily activities 3.1 (0.9) 30 (2.9%) 225 (22.0%) 445 (43.5%) 270 (26.4%) 54 (5.3%)
3 Lie down 3.8 (1.1) 23 (2.2%) 110 (10.7%) 223 (21.8%) 374 (36.5%) 294 (28.7%)
4 Too tired 2.8 (1.0) 118 (11.5%) 283 (27.6%) 371 (36.2%) 228 (22.3%) 24 (2.3%)
5 Felt fed up or irritated 2.8 (1.1) 149 (14.6%) 298 (29.1%) 301 (29.4%) 205 (20.0%) 71 (6.9%)
6 Limits concentration 2.8 (1.0) 103 (10.1%) 274 (26.8%) 394 (38.5%) 217 (21.2%) 36 (3.5%)

Total score 58.6 (7.9) — — — — —

The mean and standard deviation for the HIT-6 items are provided for descriptive purposes only and were calculated by scoring the 
ordinal responses with integer scores from 1 = never to 5 = always. Exact sample sizes vary slightly between 1024 and 1072 across items 
and visits due to missing data.
— = not applicable/not relevant.
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from a study of  71 patients with chronic daily head-
ache. In examining meaningful change in 186 chronic 
tension-type headache patients, Castien et al19 sug-
gested a decrease of  8 points is the minimum change 
value necessary, based on a stringent anchored analy-
sis defining groups using a patient perceived improve-
ment response of  “much improved” or “very much 
improved,” and at least a 50% reduction in headache 
days. Using the noted anchors individually (ie, using 
only perceived improvement or 50% reduction in 
headache days) resulted in a responder definition of 
5 points.

Taken together, the current CM-specific results 
are consistent with values derived from general head-
ache/migraine samples and suggest that a decrease of 
6 points or more on the HIT-6 total score would be 
considered meaningful to CM patients. This would 
translate to approximately a 4-category change on a 
single item, change on 2 items of  approximately 2 and 
3 categories, or a 1-category change on 3 or 4 of  the 
6 items, depending on the initial category. Responder 
definition estimates for individual HIT-6 items from 
these analyses were either a 1-category improvement 
(items 1-3) or a 2-category improvement (items 4-6). 
No previous studies have proposed responder defi-
nitions for the individual HIT-6 items. These values 
appeared most appropriate for identifying patients 
with CM who have experienced meaningful change 
over time at the item level. While we believe these 
item-level thresholds for within person meaningful 
change will likely be informative for researchers and 
practitioners – providing a more nuanced under-
standing of  individual patient improvement – we do 
caution against overinterpreting such change. While 
single items can be face valid assessments of  straight- 
forward topics, statistically speaking, the informa-
tion available from individual items will always be 
less (and therefore estimates less precise) than from a 
composite measure.

A potential limitation of  the current study was 
that the study sample came from a clinical trial where 
patients tended to report similar, high levels of  head-
ache impact at baseline and were primarily female and/
or white. Results suggested that this limited baseline 
variability resulted in lower distribution-based candi-
date responder-definition values for the HIT-6 total 

T
ab

le
 4

.—
M

ea
n 

(S
D

) 
H

IT
-6

 C
ha

ng
e 

S
co

re
s 

(B
as

el
in

e 
to

 W
ee

k 
12

) 
by

 A
nc

ho
r 

V
ar

ia
bl

e 
G

ro
up

s

M
ea

su
re

n

It
em

 1
 S

ev
er

e 
P

ai
n

It
em

 2
 L

im
it

s 
A

ct
iv

it
ie

s
It

em
 3

 L
ie

 
D

ow
n

It
em

 4
 T

oo
 

T
ir

ed
It

em
 5

 F
ed

 
U

p 
Ir

ri
ta

te
d

It
em

 6
 L

im
it

s 
C

on
ce

nt
ra

ti
on

To
ta

l S
co

re

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

P
at

ie
nt

 g
lo

ba
l i

m
pr

es
si

on
 o

f 
ch

an
ge

V
er

y 
m

uc
h 

im
pr

ov
ed

 o
r 

m
uc

h 
im

pr
ov

ed
52

5
−

0.
8 

(0
.9

)
−

0.
8 

(1
.0

)
−

0.
7 

(1
.1

)
−

1.
2 

(1
.1

)
−

1.
4 

(1
.1

)
−

1.
3 

(1
.0

)
−

10
.0

 (
7.

2)
M

in
im

al
ly

 im
pr

ov
ed

 o
r 

w
or

se
49

8
−

0.
3 

(0
.7

)
−

0.
2 

(0
.7

)
−

0.
2 

(0
.8

)
−

0.
3 

(0
.8

)
−

0.
4 

(1
.0

)
−

0.
3 

(0
.8

)
−

2.
5 

(4
.9

)
75

%
 m

ig
ra

in
e 

re
sp

on
de

r 
ra

te
s

M
et

 7
5%

 r
ed

uc
ti

on
31

7
−

0.
9 

(1
.0

)
−

0.
9 

(1
.0

)
−

0.
8 

(1
.2

)
−

1.
3 

(1
.1

)
−

1.
4 

(1
.2

)
−

1.
3 

(1
.1

)
−

10
.8

 (
8.

0)
D

id
 n

ot
 m

ee
t 

75
%

 r
ed

uc
ti

on
70

7
−

0.
4 

(0
.8

)
−

0.
4 

(0
.8

)
−

0.
3 

(0
.9

)
−

0.
5 

(0
.9

)
−

0.
7 

(1
.1

)
−

0.
6 

(0
.9

)
−

4.
3 

(5
.9

)
E

Q
-5

D
-5

L
 V

A
S

≥1
0-

po
in

t 
in

cr
ea

se
32

4
−

0.
8 

(0
.9

)
−

0.
9 

(1
.0

)
−

0.
8 

(1
.2

)
−

1.
1 

(1
.1

)
−

1.
3 

(1
.2

)
−

1.
2 

(1
.0

)
−

9.
4 

(8
.0

)
<

10
-p

oi
nt

 in
cr

ea
se

69
9

−
0.

4 
(0

.8
)

−
0.

4 
(0

.8
)

−
0.

3 
(0

.9
)

−
0.

6 
(1

.0
)

−
0.

8 
(1

.1
)

−
0.

6 
(1

.0
)

−
4.

9 
(6

.4
)

T
he

 m
ea

n 
an

d 
st

an
da

rd
 d

ev
ia

ti
on

 f
or

 t
he

 H
IT

-6
 it

em
s 

ar
e 

pr
ov

id
ed

 f
or

 d
es

cr
ip

ti
ve

 p
ur

po
se

s 
on

ly
 a

nd
 w

er
e 

ca
lc

ul
at

ed
 b

y 
sc

or
in

g 
th

e 
or

di
na

l r
es

po
ns

es
 w

it
h 

in
te

ge
r 

sc
or

es
 f

ro
m

 
1 

=
 n

ev
er

 t
o 

5 
=

 a
lw

ay
s.

SD
 =

 s
ta

nd
ar

d 
de

vi
at

io
n;

 V
A

S 
=

 v
is

ua
l a

na
lo

g 
sc

al
e.



Headache 2011

score, but the impact of  this shortcoming was lim-
ited because final responder values were determined 
using both distribution- and anchor-based derived 
values, as well as values from the existing literature. 
Also, because the analysis sample was from a clinical 
trial, it is possible the results do not fully generalize 
to all patients with CM. The current work considered 
candidate responder definitions from prior studies, 
which did not always consist solely of  individuals 
with CM. Given the scarcity of  studies in this area, 

it was determined to be beneficial to include all rele-
vant information for making decisions. Additionally, 
not all possible or commonly employed preventive 
trial endpoints were used as anchors (eg, most both-
ersome/troublesome symptom); the inclusion of 
additional candidate values from alternate anchors 
could result in a modified recommended responder 
definition value. The current work used a multitude 
of  methods applied to a large, rich clinical trial data-
set to provide recommendations for determining 

Fig. 2.—Cumulative distribution function (CDF) of total 6-item short-form Headache Impact Test (HIT-6) change scores at week 
12, grouped by patient global impression of change (PGIC) responder groups with candidate responder definition values as reference 
lines. Candidate responder definition values as vertical reference lines – solid gray lines ( ) are from current analyses, dashed gray 
lines ( ) are from literature, and the solid red line ( ) is the proposed chronic migraine responder definition for HIT-6 total score. 

Fig. 3.—Cumulative distribution function (CDF) of item-specific 6-item short-form Headache Impact Test (HIT-6) change scores at 
week 12, grouped by patient global impression of change (PGIC) responder groups and with candidate responder definition values as 
reference lines. Candidate responder definition values as reference lines ( ). 
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within-person meaningful change thresholds for the 
HIT-6. The findings provide valuable information 
for the headache community, but rigorous and pro-
grammatic studies in this area are necessary to rep-
licate and possibly refine the suggested thresholds. 
The reported values should not be used to determine 
clinically meaningful difference between treatment 
groups; future work, similar to that reported here, 
will identify a CM-specific clinically meaningful dif-
ference between treatment groups value.

Conclusion.—This study builds on the existing HIT-6  
literature focused on meaningful within-person 
change. In general, the recommended HIT-6 total score  
responder definition is consistent with other studies and 
provides strong support for use in clinical practice and 
research focused on CM. The item-specific responder 
definitions give clinicians and researchers the ability to 
evaluate and track the impact of headache on specific 
item-level areas of patients’ lives. These responder defi-
nitions provide practical and easily interpreted results 
that can be used to evaluate treatment benefits over 
time and to improve clinician-patients communication 
focus on improvements in key aspects of functioning in 
individuals with CM.

Acknowledgments: The authors thank Nicole Coolbaugh, 

CMPP, of The Medicine Group, LLC (New Hope, 

PA, United States) for providing medical writing and 

editorial support, which was funded by H. Lundbeck 

A/S (Copenhagen, Denmark) in accordance with Good 

Publication Practice guidelines.

STATEMENT OF AUTHORSHIP

Category 1

(a) Conception and Design
Carrie R. Houts, Roger Cady, Richard B. Lipton

(b) Acquisition of Data
Carrie R. Houts, R. J. Wirth, James S. McGinley, 
Roger Cady, Richard B. Lipton

(c) Analysis and Interpretation of Data
Carrie R. Houts, R. J. Wirth, James S. McGinley

Category 2

(a) Drafting the Manuscript
Carrie R. Houts, R. J. Wirth, James S. McGinley, 
Roger Cady, Richard B. Lipton

(b) Revising It for Intellectual Content
Carrie R. Houts, R. J. Wirth, James S. McGinley, 
Roger Cady, Richard B. Lipton

Category 3

(a) Final Approval of the Completed Manuscript
Carrie R. Houts, R. J. Wirth, James S. McGinley, 
Roger Cady, Richard B. Lipton

REFERENCES

	 1.	 American Headache Society. The American Headache 
Society position statement on integrating new mi-
graine treatments into clinical practice. Headache. 
2019;59:1-18.

	 2.	 Tassorelli C, Diener HC, Dodick DW, et al. Guidelines 
of the International Headache Society for controlled 
trials of preventive treatment of chronic migraine in 
adults. Cephalalgia. 2018;38:815-832.

	 3.	 Kosinski M, Bayliss MS, Bjorner JB, et al. A six-item 
short-form survey for measuring headache impact: 
The HIT-6. Qual Life Res. 2003;12:963-974.

	 4.	 Bagley CL, Rendas-Baum R, Maglinte GA,  
et al. Validating Migraine-Specific Quality of Life 
Questionnaire v2.1 in episodic and chronic migraine. 
Headache. 2011;52:409-421.

	 5.	 Cole JC, Lin P, Rupnow MF. Validation of the 
Migraine-Specific Quality of Life Questionnaire 
version 2.1 (MSQ v. 2.1) for patients undergoing 
prophylactic migraine treatment. Qual Life Res. 
2007;16:1231-1237.

	 6.	 Lipton RB, Buse DC, Adams AM, Varon SF, 
Fanning KM, Reed ML. Family impact of migraine: 
Development of the Impact of Migraine on Partners 
and Adolescent Children (IMPAC) Scale. Headache. 
2017;57:570-585.

	 7.	 Mannix S, Skalicky A, Buse DC, et al. Measuring the 
impact of migraine for evaluating outcomes of pre-
ventive treatments for migraine headaches. Health 
Qual Life Outcomes. 2016;14:143.

	 8.	 Stewart WF, Lipton RB, Dowson AJ, Sawyer J. 
Development and testing of the Migraine Disability 
Assessment (MIDAS) Questionnaire to assess 
headache-related disability. Neurology. 2001;56: 
S20-S28.

	 9.	 Headache Classification Committee of the Interna
tional Headache Society (IHS). The International 
Classification of Headache Disorders, 3rd edition. 
Cephalalgia. 2018;38:1-211.



Headache 2013

	10.	Bigal ME, Rapoport AM, Lipton RB, Tepper SJ, 
Sheftell FD. Assessment of migraine disability 
using the Migraine Disability Assessment (MIDAS) 
Questionnaire: A comparison of chronic migraine 
with episodic migraine. Headache. 2003;43:336-342.

	11.	Bigal ME, Bordini CA, Sheftell FD, Speciali JG, Bigal 
JO. Migraine with aura versus migraine without aura: 
Pain intensity and associated symptom intensities 
after placebo. Headache. 2002;42:872-877.

	12.	Buse D, Manack A, Serrano D, et al. Headache impact  
of chronic and episodic migraine: Results from the 
American Migraine Prevalence and Prevention study. 
Headache. 2012;52:3-17.

	13.	Adams AM, Serrano D, Buse DC, et al. The im-
pact of chronic migraine: The Chronic Migraine 
Epidemiology and Outcomes (CaMEO) study meth-
ods and baseline results. Cephalalgia. 2015;35:563-578.

	14.	Lipton RB, Silberstein SD. Episodic and chronic mi-
graine headache: Breaking down barriers to optimal 
treatment and prevention. Headache. 2015;55(Suppl. 
2):103-122; quiz 123-126.

	15.	Lipton RB, Manack Adams A, Buse DC, Fanning 
KM, Reed ML. A comparison of the Chronic 
Migraine Epidemiology and Outcomes (CaMEO) 
study and American Migraine Prevalence and 
Prevention (AMPP) study: Demographics and head-
ache-related disability. Headache. 2016;56:1280-1289.

	16.	Rendas-Baum R, Yang M, Varon SF, Bloudek LM, 
DeGryse RE, Kosinski M. Validation of the Headache 
Impact Test (HIT-6) in patients with chronic migraine. 
Health Qual Life Outcomes. 2014;12:117.

	17.	Smelt AF, Assendelft WJ, Terwee CB, Ferrari MD, 
Blom JW. What is a clinically relevant change on the 
HIT-6 questionnaire? An estimation in a primary- 
care population of migraine patients. Cephalalgia. 
2014;34:29-36.

	18.	Coeytaux RR, Kaufman JS, Chao R, Mann JD, 
DeVellis RF. Four methods of estimating the minimal 
important difference score were compared to establish 

a clinically significant change in Headache Impact 
Test. J Clin Epidemiol. 2006;59:374-380.

	19.	Castien RF, Blankenstein AH, Windt DA, Dekker J. 
Minimal clinically important change on the Headache 
Impact Test-6 questionnaire in patients with chronic 
tension-type headache. Cephalalgia. 2012;32:710-714.

	20.	Lipton RB, Goadsby PJ, Smith J, et al. Efficacy and 
safety of eptinezumab in patients with chronic mi-
graine. PROMISE-2. Neurology. 2020;94:e1365-e1377.

	21.	Cady R, Lipton RB. Qualitative change in migraine 
prevention? Headache. 2018;58:1092-1095.

	22.	Han L, Liu Y, Xiong H, Hong P. CGRP monoclo-
nal antibody for preventive treatment of chronic 
migraine: An update of meta-analysis. Brain Behav. 
2019;9:e01215.

	23.	Herdman M, Gudex C, Lloyd A, et al. Development 
and preliminary testing of the new five-level ver-
sion of EQ-5D (EQ-5D-5L). Qual Life Res. 2011; 
20:1727-1736.

	24.	FDA. Patient-Focused Drug Development Guidance: 
Methods to Identify What Is Important to Patients 
and Select, Develop or Modify Fit-for-Purpose Clinical 
Outcome Assessments; 2018. Avaialble at: https://www.
fda.gov/drugs/​news-event​s-human​-drugs/​patie​nt-fo-
cus​ed-drug-devel​opmen​t-guida​nce-metho​ds-ident​ify-
what-impor​tant-patie​nts-and-select. Accessed July 15, 
2020.

	25.	Revicki D, Hays RD, Cella D, Sloan J. Recommended 
methods for determining responsiveness and mini-
mally important differences for patient-reported out-
comes. J Clin Epidemiol. 2008;61:102-109.

	26.	Ayer DW, Skljarevski V, Ford JH, Nyhuis AW, Lipton 
RB, Aurora SK. Measures of functioning in patients 
with episodic migraine: Findings from a double-blind, 
randomized, placebo-controlled phase 2b trial with 
galcanezumab. Headache. 2018;58:1225-1235.

	27.	Bayliss MS, Batenhorst AS. The HIT-6™: A User’s 
Guide. Lincoln, RI: QualityMetric Incorporated; 
2002.

https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select
https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select
https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select
https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select

