
SHORT REPORT Open Access

Minimal important change and
responsiveness of the Migraine Disability
Assessment Score (MIDAS) questionnaire
Gabriela F. Carvalho1* , Kerstin Luedtke1,2 and Tobias Braun3,4

Abstract

Background: The MIDAS is the most used questionnaire to evaluate migraine-related disability, but its utility to
assess treatment response remains unclear. Our aim was to estimate the MIDAS’ minimal important change (MIC)
value and its responsiveness.

Methods: A total of 103 patients were enrolled in a non-pharmacological, preference-based clinical trial. MIDAS and
global rating of self-perceived change (GRoC) scores were collected at baseline, after 5 weeks of treatment, 4-weeks
and 3-months follow-up after treatment. Anchor-based approaches were used to establish MIC values and
responsiveness.

Findings: In all 3 timepoint comparisons, MIDAS presented a MIC of 4.5 points. A moderate positive correlation was
identified between the MIDAS change and GRoC scores. The area under the curve ranged from 0.63 to 0.68.

Conclusions: This study showed that MIDAS has a limited responsiveness to change. A change of 4.5 points or
more represents a clinically important change for patients with high frequent migraine and chronic migraine
receiving non-pharmacological treatment.
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Background
The Migraine Disability Assessment scale (MIDAS) [1]
is the most frequently used questionnaire to assess
migraine-related disability among patients with migraine,
being used in at least 86 peer-reviewed publications in
the last 5 years, including clinical trials [2]. It is recom-
mended as an outcome measure of randomized clinical
trials (RCTs) [3–5], since its items cover several relevant
aspects suggested by the International Classification of
Functioning, Disability, and Health (ICF) [2].
Although some measurement proprieties of the

MIDAS, including validity and reliability, have been

adequately evaluated [6], its utility to assess response to
treatment remains unclear. According to the COSMIN
[7] guidelines, estimation of an instrument’s responsive-
ness and other measurement proprieties such as min-
imal important change (MIC), are essential to assess a
questionnaire’s ability to measure change over time (e.g.,
after a treatment). The minimal important change (MIC)
is “the smallest change in a treatment outcome that an
individual patient would identify as important and which
would indicate a change in the patient’s management”
[8]. MIC values can facilitate judgments of the magni-
tude of effect on patient reported outcomes. Therefore,
the aim of this study is to estimate the MIC and respon-
siveness of the MIDAS questionnaire, along with its
standard error of measurement (SEM) and smallest de-
tectable change (SDC).
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Methods
This study is a secondary analysis of a published
preference-based clinical trial, which aimed to assess the
effectiveness of non-pharmacological interventions based
on physiotherapy and aerobic exercise in patients with mi-
graine [9]. A total of 103 patients with chronic migraine
or frequent episodic migraine received physiotherapy (n =
79) or supervised aerobic exercise (n = 24) according to
their preference as an add-on to the pharmacological
treatment. As evidenced in the Table 1, the average age of
the sample was 39.9 years (SD: 13.5), with an average
headache frequency of 12.6 days per month (SD: 7.6) and
headache were diagnosed on average 21 years ago (SD:
7.7). At baseline, patients had an average MIDAS scores of
20.2 (SD: 9.4) and for all data points ceiling and floor
scores were less than 5% (Table 1).
The treatment duration was 5 weeks with two sessions

of physiotherapy or aerobic exercise per week. Study
outcomes were assessed at baseline, post-treatment, with
follow-ups after 1 and 3months after the last day of the
intervention. Among selected primary and secondary
outcomes, the MIDAS and the global rating of self-
perceived change (GRoC) were included. Further details
on study treatment and outcomes can be found in the
published report [9].
The MIDAS questionnaire was developed to assess

migraine-related disability over a 3-month recall period.
It contains five questions regarding the number of days
of missed work/school, reduced productivity at work/
school, missed household work, reduced productivity in
household work, and missed family and/or social activ-
ities. The total score is composed by the sum of the five
items [1]. In the clinical trial, patients completed the
questionnaire at all four timepoints using a one-month
recall period for the MIDAS [9], as also suggested and
employed in previous research trials [4, 5].
The GRoC scale was administered at the three time-

points following the treatment to assess the patients’
perception of their symptom change over time (post-

treatment, follow-up at 1 and 3months after the inter-
vention). The score ranged from − 7 to + 7, with positive
scores reflecting migraine improvement and negative
scores reflecting worsening of the symptoms; a score of
0 indicated no change [10]. Patients who marked + 3
(somewhat better) or more were considered as having a
significant improvement, while the ones who answered
− 2 to + 2 or less were classified as unchanged [10]. Par-
ticipants who scored − 3 or less were considered deterio-
rated and were excluded from the analysis due to the
small number.

Statistical analysis
According to the COSMIN study design checklist, a
sample size of 50–99 subjects are adequate to assess the
standard error of measurement (SEM), and greater than
50 subjects are very good to evaluate responsiveness
[11]. The SEM was calculated based on the following
formula: SEM = SD of MIDAS baseline x (SQR (1-ICC)).
An intraclass correlation coefficient (ICC) of 0.99 was
considered in the SEM calculation, based on a previously
published reliability study [6]. The minimum detectable
change (MDC) with 95% confidence was calculated
based on the following formula: MDC95 = 1.96 × √2 ×
SEM.
The MIDAS change after treatment was calculated by

subtracting the baseline scores from each of the other
datapoints scores (post-treatment, 1 month follow-up
and 3months follow-up). Participants with missing
MIDAS or GRoC data in one of the timepoints were ex-
cluded from the respective analyses. The GRoC scores
were classified as “improved” (+ 3 to + 7) or “unchanged”
(− 2 to + 2).
The anchor-based approach was used to assess the

MIDAS’ responsiveness, as recommended by the COS-
MIN study design checklist [11]. The area under the re-
ceiver operating characteristic curve (AUC) was used to
determine the probability to identify subjects who im-
proved considering the complete dataset. An AUC ≥ 0.7

Table 1 Sample characteristics exhibited as percentage (%), mean and standard deviation (SD)

Baseline Post-treatment 4-weeks follow-up 1-month follow-up

Age (years) 39.9 (13.5)

Gender (%, male) 4%, 3

Headache onset (years) 21.0 (7.7)

Episodic migraine diagnosis (%, n) (days/month) 39.1%, 34
8.03 (3.25)

Chronic migraine diagnosis (%) (days/month) 60.9%, 53
21.26 (5.15)

Headache frequency (days/month) 12.6 (7.6) 10.5 (7.4) 10.2 (7.7) 9.2 (7.5)

MIDAS scores 20.2 (9.4) 12.8 (11.9) 13.6 (12.4) 13.3 (13.4)

MIDAS ceiling effect (%, n) 1%, 1 0%, 0 0%, 0 0%, 0

MIDAS floor effect (%, n) 3%, 3 2%, 2 5%, 4 3%, 2
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was considered satisfactory responsiveness [7]. Further-
more, Pearson’s correlation test was used to assess the
correlation between absolute MIDAS score changes, mi-
graine frequency change and GRoC scores for each of
the timepoints [10].
An anchor-based approach (ROC analysis) was used to

determine MIC values. As suggested by the COSMIN
guidelines [7], the MIC cut-off point was chosen by
selecting the point closest to the top left corner of the
ROC curve, which represents the lowest overall mis-
classification between the “improved” and unchanged”
participants. SPSS version 26.0 (IBM Corp.; Armonk,
New York, USA) and Microsoft Excel 2019 (Microsoft
Office; Redmond, Washington, USA) were used for data
analysis and the alpha level was set at 5%.

Results
Considering the MIDAS scores at baseline, the question-
naire presented a SEM of 1.5 points and a MDC95 of 4.3
points. After excluding missing data, 87 patients were
analyzed in the “pre vs post treatment”, 81 at “pre vs 4
weeks follow-up”, and 73 at “pre vs 3 months follow-up”.
Missing data due to discontinuation of the trial are indi-
cated in Fig. 1. In all three timepoint comparisons, the
MIC of MIDAS was 4.5 points, with sensitivity values
ranging from 0.58 to 0.67, and specificity values ranging
from 0.61 to 0.62. A moderate positive and significant

correlation was verified for MIDAS change and GRoC
scores for all timepoints (r from 0.29 to 0.33). A strong
positive and significant correlation was also found for
absolute change of MIDAS scores and migraine fre-
quency change for all timepoints (r = 0.90). In the time-
points “pre vs post treatment”, “pre vs 4 weeks follow-
up”, “pre vs 3 months follow-up”, the AUCs were 0.68
(95% CI: 0.56 to 0.79), 0.65 (95% CI: 0.56 to 0.79), and
0.63 (95% CI: 0.49 to 0.76), respectively. All results can
be found in Table 2.

Discussion
This study assessed, for the first time, the MIDAS’ re-
sponsiveness and MIC values, which are fundamental
measurement proprieties for an adequate use of MIDAS
in clinical research. Our results showed that MIDAS
presents limited responsiveness to change, with a mod-
erate correlation with GRoC scores. The minimal change
considered important by patients is equal or more than
4.5 points, which was consistent for all 3 timepoint com-
parisons, and this value exceeds the MDC95 and SEM of
the MIDAS.
Based on these results, sample size calculations based

on MIC values can be performed using the MIDAS ques-
tionnaire, considering a 1 month recall period. However,
it is important to highlight that although this form of ad-
ministration is considered useful for clinical trials [3–5],
the original recall period of the MIDAS is 3 months [1].
The measurement properties of the modified MIDAS,
using a 1month recall period, are unknown and need to
be assessed. Using MIDAS based on 1 month recall could
help to overcome one of the most important limitations of
the questionnaire, the recall bias [3, 12]. In fact, patients
with chronic migraine and medication overuse headache
tend to report scores that are multiplied by 5 or 10 more
frequently, in comparison with patients with episodic mi-
graine [12]. Another reported limitation is that the 3-
month recall MIDAS is often not correctly answered and
should be simplified [3].
Despite the MIDAS limitations, it is considered a more

valuable outcome assessment in comparison with head-
ache frequency, since it reflects the disability and impact
of the disease [3]. Furthermore, greater severity scores
measured with MIDAS are related to greater eligibility
to preventive migraine treatment [13], and greater sen-
sory hypersensitivity, including presence of allodynia
[14].
Regarding responsiveness, our results were slightly

below to the 0.70-AUC cut-off point recommended by
COSMIN, reflecting a limited questionnaire responsive-
ness [7]. However, the 95% confidence intervals of the
three datapoint comparisons include the 0.70 cut-off
value, and moderate correlations were observed betweenFig. 1 Study Flow Diagram
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MIDAS change and patients’ perception of change over
time.
Our results need to be considered in relation to the

sample characteristics [9]. Since included patients pre-
sented chronic or high frequent episodic migraine, the
MIC values are likely to be smaller than for patients with
lower migraine frequency. Future studies are recom-
mended to assess differences in MIDAS responsiveness
among episodic and chronic patients. Furthermore, re-
sponsiveness is linked to a non-pharmacological treat-
ment, which may be different for randomized clinical
trials based on pharmacological interventions. In our
sample, two different non-pharmacological modalities
were adopted, and therefore it is possible that MIDAS
responsiveness would differ among them. Despite these
generalizability limitations, this study results are consid-
ered useful and relevant for both research and clinical
settings when assessing disability in the migraine
population.

Key findings

� The minimal important change (MIC) of the
MIDAS after non-pharmacological treatment of mi-
graine is 4.5 points.

� The MIC of the MIDAS is larger than the
measurement error, indicating clinical utility for the
assessment of change in migraine associated
disability.

� Limited responsiveness was verified for the MIDAS
questionnaire with one-month recall period and
needs to be assessed further.

Abbreviations
COSMIN: Consensus-based standards for the selection of health
measurement instruments; GroC: Global rating of self-perceived change;
ICC: Intraclass correlation coefficient; ICF: International Classification of
Functioning, Disability, and Health; MDC: Minimum detectable change;
MIC: Minimal important change; MIDAS: Migraine disability assessment score;
RCT: Randomized clinical trials; SDC: Smallest detectable change;
SEM: Standard error of measurement

Acknowledgements
Not applicable.

Authors’ contributions
Conceptualization: KL. Formal analysis: GFC; TB. Methodology: GFC; KL; TB.
Supervision: TB, KL. Writing – original draft: GFC. Writing – review & editing:
GFC; KL; TB. The authors read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The primary clinical trial, which this analysis is based, was approved by the
Ärztekammer Ethics Committee from Hamburg (process number PV5011).
The study was registered a priori at the German Clinical Trials Register
(DRKS00009618).

Consent for publication
Not applicable.

Competing interests
All authors agree with the content of this manuscript. None of the authors
have any conflict of interest with any content of this manuscript.

Author details
1Institute of Health Sciences, Department of Physiotherapy, Pain and Exercise
Research Luebeck (P.E.R.L), University of Luebeck, Ratzeburger Allee 160,
23562 Luebeck, Germany. 2Laboratory of Pain Research, Institute of
Physiotherapy and Health Sciences, The Jerzy Kukuczka Academy of Physical
Education, Katowice, Poland. 3IB University of Health and Social Sciences,
Study Center Cologne, Cologne, Germany. 4Department of Applied Health
Sciences, Division of Physiotherapy, Hochschule für Gesundheit Bochum
(University of Applied Sciences), Bochum, Germany.

Received: 20 August 2021 Accepted: 4 October 2021

References
1. Stewart WF, Lipton RB, Dowson AJ, Sawyer J (2001) Development and

testing of the migraine disability assessment (MIDAS) questionnaire to
assess headache-related disability. Neurology 56(6 Suppl 1):S20–S28

2. D'Amico D, Tepper SJ, Guastafierro E, Toppo C, Leonardi M, Grazzi L,
Martelletti P, Raggi A (2020) Mapping assessments instruments for
headache disorders against the ICF biopsychosocial model of health and
disability. Int J Environ Res Public Health 18(1). https://doi.org/10.3390/
ijerph18010246

3. Luedtke K, Basener A, Bedei S, Castien R, Chaibi A, Falla D, Fernandez-de-
Las-Penas C, Gustafsson M, Hall T, Jull G, Kropp P, Madsen BK, Schaefer B,
Seng E, Steen C, Tuchin P, von Piekartz H, Wollesen B (2020) Outcome
measures for assessing the effectiveness of non-pharmacological
interventions in frequent episodic or chronic migraine: a Delphi study. BMJ
Open 10(2):e029855. https://doi.org/10.1136/bmjopen-2019-029855

Table 2 Minimal important change (MIC), sensitivity & specificity, responsiveness and Pearson’s correlation between migraine
disability assessment scale (MIDAS) change scores, migraine frequency change and global rating scale of change (GRoC) after non-
pharmacological treatment

MIC
(points)

Sensitivity/
Specificity

Responsiveness (AUCa

and 95% CI)
Correlation MIDAS
and GRoC

Correlation MIDAS and migraine
frequency

Pre vs post treatment
(n = 87)

4.5 0.67/0.62 0.68 (0.56 to 0.79) 0.32, p = 0.01 0.90, p < 0.0001

Pre vs 4-weeks follow-up
(n = 81)

4.5 0.58/0.61 0.65 (0.56 to 0.79) 0.29, p = 0.01 0.90, p < 0.0001

Pre vs 3 months follow-
up (n = 73)

4.5 0.64/0.62 0.63 (0.49 to 0.76) 0.33, p = 0.02 0.90, p < 0.0001

aArea under the curve

Carvalho et al. The Journal of Headache and Pain          (2021) 22:126 Page 4 of 5

https://doi.org/10.3390/ijerph18010246
https://doi.org/10.3390/ijerph18010246
https://doi.org/10.1136/bmjopen-2019-029855


4. Silberstein S, Tfelt-Hansen P, Dodick DW, Limmroth V, Lipton RB, Pascual J,
Wang SJ, Task Force of the International Headache Society Clinical Trials S
(2008) Guidelines for controlled trials of prophylactic treatment of chronic
migraine in adults. Cephalalgia 28(5):484–495. https://doi.org/10.1111/j.14
68-2982.2008.01555.x

5. Diener HC, Tassorelli C, Dodick DW, Silberstein SD, Lipton RB, Ashina M,
Becker WJ, Ferrari MD, Goadsby PJ, Pozo-Rosich P, Wang SJ, Houle TT, Hoek
T, Martinelli D, Terwindt GM, International Headache Society Clinical Trials C
(2020) Guidelines of the international headache society for controlled trials
of preventive treatment of migraine attacks in episodic migraine in adults.
Cephalalgia 40(10):1026–1044. https://doi.org/10.1177/0333102420941839

6. Benz T, Lehmann S, Gantenbein AR, Sandor PS, Stewart WF, Elfering A,
Aeschlimann AG, Angst F (2018) Translation, cross-cultural adaptation and
reliability of the German version of the migraine disability assessment
(MIDAS) questionnaire. Health Qual Life Outcomes 16(1):42. https://doi.org/1
0.1186/s12955-018-0871-5

7. Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM,
Terwee CB (2018) COSMIN risk of Bias checklist for systematic reviews of
patient-reported outcome measures. Qual Life Res 27(5):1171–1179. https://
doi.org/10.1007/s11136-017-1765-4

8. Jaeschke R, Singer J, Guyatt GH (1989) Measurement of health status.
Ascertaining the minimal clinically important difference. Control Clin Trials
10(4):407–415. https://doi.org/10.1016/0197-2456(89)90005-6

9. Luedtke K, Starke W, Kv K, Szikszay TM, Schwarz A, May A (2020) Neck
treatment compared to aerobic exercise in migraine: a preference-based
clinical trial. Cephalalgia Rep 3:2515816320930681. https://doi.org/10.1177/2
515816320930681

10. Kamper SJ, Maher CG, Mackay G (2009) Global rating of change scales: a
review of strengths and weaknesses and considerations for design. J
Manual Manipulat Ther 17(3):163–170. https://doi.org/10.1179/jmt.2009.1
7.3.163

11. Mokkink LB, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, de Vet HCW,
Terwee CB (2019) COSMIN study design checklist for patient-reported
outcome measurement instruments. Accessed 18.08.2021

12. Raggi A, Grazzi L, Grignani E, Leonardi M, Sansone E, Scaratti C, D'Amico D
(2018) The use of MIDAS in patients with chronic migraine and medication-
overuse headache: should we trust it? Neurol Sci 39(Suppl 1):125–127.
https://doi.org/10.1007/s10072-018-3373-7

13. Ford JH, Foster SA, Nichols RM, Tockhorn-Heidenreich A, Ye W, Jackson J,
Cotton S (2020) A real-world analysis of patient-reported outcomes in
patients with migraine by preventive treatment eligibility status in the US
and Europe. J Patient Rep Outcomes 4(1):53. https://doi.org/10.1186/s41687-
020-00221-w

14. Seo JG, Park SP (2019) Clinical significance of sensory hypersensitivities in
migraine patients: does allodynia have a priority on it? Neurol Sci 40(2):393–
398. https://doi.org/10.1007/s10072-018-3661-2

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Carvalho et al. The Journal of Headache and Pain          (2021) 22:126 Page 5 of 5

https://doi.org/10.1111/j.1468-2982.2008.01555.x
https://doi.org/10.1111/j.1468-2982.2008.01555.x
https://doi.org/10.1177/0333102420941839
https://doi.org/10.1186/s12955-018-0871-5
https://doi.org/10.1186/s12955-018-0871-5
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1016/0197-2456(89)90005-6
https://doi.org/10.1177/2515816320930681
https://doi.org/10.1177/2515816320930681
https://doi.org/10.1179/jmt.2009.17.3.163
https://doi.org/10.1179/jmt.2009.17.3.163
https://doi.org/10.1007/s10072-018-3373-7
https://doi.org/10.1186/s41687-020-00221-w
https://doi.org/10.1186/s41687-020-00221-w
https://doi.org/10.1007/s10072-018-3661-2

	Abstract
	Background
	Methods
	Findings
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Key findings
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

