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ABSTRACT

Introduction: Functional assessment in painful musculoskeletal disorders such as tension-type
headache requires valid, reliable and sensitive instruments. MIDAS (Migraine Disability
Assessment questionnaire) is an internationally well-known functional index which has not been
validated in Greek headache sufferers.

Aims: The aim of the study was to assess headache related disability in Greek tension-type
headache sufferers using MIDAS. The validity, reliability, responsiveness and psychometrics of the
Greek MIDAS version were examined.

Study Design: A multicenter prospective design was followed.

Place and Duration of Study: The study took place in a medical rehabilitation unit and two
physiotherapy private practices in Athens, from January - December 2010.

Methodology: A sample of 121 patients(101 women, age: 39.4+12.7; 20men, age: 35.5 + 8.8,
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years) with tension-type headache was recruited. Internal consistency was computed and test-
retest reliability was examined for a 7-day period. Responsiveness of the GR-MIDAS was tested
before and after a behaviorally oriented physical therapy protocol. Convergent and divergent
validity were also examined after comparing GR-MIDAS with SF-12, VAS, Pain Catastrophising
Scale (PCS), Hospital Anxiety and Depression Scale (HAD) and Short-Form McGill Pain
Questionnaire (SFMPQ).

Results: Cronbach’s alpha (a) was satisfactory (0.80). Test-retest reliability was both excellent for
the total score (ICC=0.95) and the individual items (0.87-0.98). Measures of responsiveness such
as the Standardized Effect Size (SES=1.38) and the Standardized Response Mean (SRM=1.63)
were shown to be acceptable, as well as the ROC curve statistic (AUC: 0.875 +0.08). Convergent
validity was evidenced (SF-12 vs MIDAS, r=-0.32, p<0.001), and also divergent validity [MIDAS vs
VAS,verage, 1=0.31, p<0.01; MIDAS vs HAD: anxiety: r=0.17, NS, depression: r=016, NS; MIDAS vs
PCS: r=0.13, NS; SFMPQ vs MIDAS: Affective: r=0.02, NS, Sensory: 0.11, NS].

Conclusion: The Greek version of MIDAS is a valid, reliable and sensitive functional measure for
tension-type headache patients, comparable to the original version. The data of this study extend

the psychometric properties of the instrument.

Keywords: MIDAS; Greek version; reliability; validity; responsiveness; sensitivity; psychometrics.

1. INTRODUCTION

Tension-type headache is the most often
described active headache disorder with 42%
prevalence in the general population [1]. In active
headaches, the quality of life and function in the
patients is a context where a number of
instruments have been developped. One of the
most used tools in the literature is the Migraine
Disability Assessment questionnaire (MIDAS)
[2,3].

MIDAS has been used in most types of
headaches, including migraine [4], tension-type
headache [5] and others [5,6]. It measures
headache-related disability in all life domains
over a 3-month period. It contains seven
questions with a simple scoring method where
only the first five questions are scored in order to
produce the disability of headache score (range:
0-270). These first five questions investigate the
influence of headache on three domains: paid
work (questions 1 and 2), household work
(questions 3 and 4) and impact of headache on
recreational, social and family activities (question
5). The two additional questions concern
headache frequency and headache intensity and
aim to provide clinical information to the clinician.
The total MIDAS score is the sum of the days
affected regarding the first five questions. Four
disability MIDAS grades are obtained: Grade |,
little or no disability with the scores between 0-5,
Grade I, mild disability with the scores between
6-10, MIDAS grade lll (score 11 to 20; moderate
disability), and MIDAS grade IV (score 21 or
above; severe disability) [2,3].

The validity and reliability of MIDAS has been
assessed in different linguistic variations, with

satisfactory results. Generally, the internal
consistency of the instrument, as assessed by
the Cronbach’s alpha (a) statistic, has been
estimated from 0.69 — 0.87, and the test-retest
reliability (r) from 0.44 — 0.98 (ICC and Pearson’s
or Spearman’s correlation statistics). Specifically,
the UK study showed an a=0.73 and r=0.83 [2,3],
the Japanese version a=0.69 and r=0.83 [7], the
Italian 0=0.70 and r=0.77 [8], the French version
r=0.84 [6], the Korean study a=0.75 and r=0.67-
0.98 [9], the Taiwan a=0.79 and r=0.67 [10], the
Turkish studies [11] a=0.87 and r=0.44-0.78 and
[12] 0=0.79 and r=0.83-0.90, the US study
0a=0.83 and r=0.84 [13], the Indian study a>0.90
and r=0.94 [4], the Malaysian version a=0.80-
0.84 and r=0.73 [14], and the lIranian study
a=0.80 and r=0.54-0.71 [5].

Unfortunately, it was not possible to locate in the
literature a published valid and reliable version of
the MIDAS appropriate for Greek speaking
subjects. In order to be able to assess the
functional status of headache sufferers, a cross-
cultural adaptation of MIDAS is imperative. The
aim of this study was to assess the validity,
reliability and responsiveness of the Greek
version of the MIDAS (MIDAS-GR) in a group of
headache sufferers.

2. MATERIALS AND METHODS

2.1 The original MIDAS and the Greek
Version (MIDAS-GR)

The adaptation of MIDAS into Greek followed the
guidelines published in the literature [15,16].
These included: the translation, the synthesis,
the back-translation and the initial field testing

368



Georgoudis et al.; BIMMR, 6(4): 367-383, 2015; Article no.BJMMR.2015.212

phases. A team of a
physiotherapist, an occupational therapist, a
medical doctor, a headache sufferer whose
native language was English and a teacher of
English as a foreign language, translated the
questionnaire into Greek encouraged to strive for
idiomatic rather than word-for-word translation,
according to the published guidelines [16].
Cultural and vocabulary adaptations were agreed
in a consensus meeting. Two bilingual
professionals completed the back translation of
the preliminary version, attempting conceptual
equivalence, acceptability and adaptation of
wording to the target population. No conceptual
differences were noted between the two versions
and the provisional-final questionnaire was
tested. Field-testing of the provisional version
included its completion by a small sub-selection
of patients (n = 16) of the target group, by means
of a one to- one interviews in order to examine
the potential distribution of responses,
comprehension and to ensure linguistic, face and
content validity. The findings of this preliminary
field-testing indicated that the adapted version
appeared to retain its equivalence to the original.

psychologist, a

2.2 Subjects

The first 121 tension-type headache patients who
referred to physiotherapy/acupuncture in three
private clinics were asked to participate in the
study. All patients agreed and written consent
was obtained to participate in the study. All
authors declare that a copy of the written consent
is available for review by the Editorial office/Chief
Editor/Editorial Board members of this journal.

The patients’ selection procedure was made by a
neurology medical practice according to the
criteria valid at the moment of the study (ICHD-
II). Patients with tension-type headache who
were found potentially appropriate by the
neurologist to benefit from physiotherapy or
acupuncture, were referred to the three private
centers and were included in the study. The
majority of patients were suffering from episodic
tension type headache (74,5%, N=90) and the
rest from chronic tension type headache (25,5%,
N=31) according to the ICD-10 criteria (G44.2).

During the first visit (assessment) (t1), the
MIDAS-GR and a battery of questionnaires were
administered (see Instruments). A subgroup of
patients (N = 39), randomly selected, was asked
to complete the MIDAS-GR again after 7 days
(t2) before initiating any treatment. A further
randomly selected group of patients (N = 22) was

asked to complete for a third time the MIDAS-GR
(t3), together with their opinion if they were
improved or not, after completion of a treatment
protocol (see Testing the scale). Ethical approval
was granted by the TEI of Athens in the context
of conducting research towards the completion of
undergraduate dissertations. All parts of the
study were developed within the principles and
standards of the 1964 Declaration of Helsinki and
in accordance with the Guidelines on the

Practice of Ethics Committees in Medical
Research Involving Human Subjects.

2.3 Instruments

The patients completed the following

questionnaires (at t1):

e A general socio-demographic
questionnaire in order to extract
epidemiology data, based on the Diamond
Headache questionnaire [17]. [Appendix 2]

e The Greek version of the migraine
disability assessment questionnaire
(MIDAS-GR), as formulated by the
adapting procedure. [Appendix 1]

e The Greek version of the short-form McGill
Pain Questionnaire (SF-MPQ). The SF-
MPQ consists of 15 descriptors (11
sensory; 4 affective) which are rated on an
intensity scale from 0-3 (0 = none, 1 =
mild, 2 = moderate, 3 = severe). Three
pain scores are derived from the sum of
the intensity rank values of the words
chosen for sensory (SFMPQ-S), affective
(SFMPQ-A) and total descriptors (SFMPQ-
T)[18,19].

e The Visual Analogue Scale (VAS) in order
to describe the average intensity of pain
during the last week. This 10 cm line,
anchored with the phrases “no pain” and
“worst possible pain”, is a well-validated
measure in chronic pain [20].

e The Greek version of the hospital anxiety
and depression scale (HADs) (HAD-GR). A
14-item questionnaire (scaled 0-3) of two
subscales, the 7-item HAD-Anxiety and the
7-item HAD-Depression, used to assess
the levels of anxiety and depression, with
validity and reliability shown for the Greek
version [21].

e The Greek version of short-form SF-12
(SF). The 12 items in the SF-12 are a
subset of those in the SF-36; SF-12
includes one or two items from each of the
eight health concepts. Thus, the SF-12
measures eight concepts commonly
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represented in widely used surveys:
physical functioning, role limitations due to
physical health problems, bodily pain,
general health, vitality (energy/fatigue),
social functioning, role limitations due to
emotional problems and mental health
(psychological distress and psychological
well being). The scale officially has been
adapted into Greek by the institute [22]

e A Greek version of the Pain
Catastrophizing Scale (PCS). Pain
catastrophizing is an important cognitive
construct that has been linked with many
aspects of the pain experience, including
pain intensity, emotional distress, pain-
related disability, and pain behaviour. The
Pain Catastrophizing Scale (PCS), an
instrument often used to assess this
construct, reflects three aspects of
catastrophizing: Rumination, Magnification,
and Helplessness. The answers “never, in
small degree, in mediocre degree, to a
large extent, always” are marked by O - 4
degrees respectively. The Greek version
has been shown to retain the properties of
the original [23].

2.4 Procedure

Participants completed the questionnaires set (at
t1), in a random order so to avoid bias (e.g.
favoring of the first questionnaire tested). The
administrator used a standardized script to
explain the requirements of the questionnaires,
and any questions were answered.

2.5 Testing the Scale

Short-term test-retest reliability was estimated
on a subgroup of 39 headache patients randomly
selected from the initial sample. The
questionnaire was administered to the patients
for the first time (1) during their initial visit to the
clinic. A repeat administration (t2) after 7 days
and before first treatment session (without any
active treatment in-between) was chosen in order
to minimise clinical or cognitive changes but also
to reduce any chance recall of previous answers.
Responsiveness was examined for the MIDAS-
GR after the implementation of a behaviourally
oriented physical therapy/acupuncture program,
in a subgroup of 22 subjects (t3). The
physiotherapy approach was not structured and
included any approach selected by the therapists
(e.g. electrotherapy, deep friction massage,
acupuncture, myofascial release techniques,
etc.). Construct validity was assessed in the form

of convergent and divergent validity. Convergent
(criterion related) validity was studied by
correlating the SF-12 and MIDAS-GR, since both
tools estimate functionality. The expected
correlation however between measures is not
expected high, since the two tools intend to
assess different aspects of functionality; the
MIDAS  estimates  functionality  regarding
headaches and the SF-12 evaluates the
functional capacity of quality of life, in general.
Divergent validity was studied by correlating the
MIDAS total score with variables assessing
different concepts than function, such as:
average pain intensity during last week assessed
by a visual analogue scale (VAS: 0-10 cm);
anxiety and depression assessed by the Greek
version of the HAD; degree of catastrophising
assessed by the Greek version of the PCS scale;
sensory and affective parameters of pain
assessed by the Greek version of the short-form
MPQ.

2.6 Statistical Analysis

All data inserted in the statistical analyses were
examined for approximation of normal
distribution (Kolmogorov— Smirnov goodness of
fit test), skewness and kurtosis. Descriptive
statistics and frequencies were also computed.
Significance was set at p < 0.05 and it was
adjusted when needed (Bonferroni correction).
SPSS 17.0°was employed in the analyses.

Internal consistency of the MIDAS-GR was
assessed using the Cronbach’s alpha statistic
(alpha — a), independently for each item and the
total score.

Test-retest reliability was mainly examined with
the Intraclass Correlation Coefficient (ICC) for
the scores taken within 7 days (11 and t2),
allowing for the level of chance agreement and
distribution effects. Both individual items and
total score were examined using the ICC.

The non-parametric Spearman rank correlation
coefficient (rho — p) was used for the question
‘how intense is your headache today” (PPI),
because a normal distribution could not be
demonstrated. For all parameters studied,
Spearman coefficient values were interpreted as
being an excellent relationship p > 0.91, good p
= 0.90-0.71, moderate p=0.70-0.51, fair p=
0.50-0.31, and little or no relationship p < 0.30.
The parametric Pearson rank correlation
coefficient (r) (Pearson product moment
correlation with extensions) was used in all other
correlation analyses.
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Much discussion exists concerning the
calculation of responsiveness [24]. According to
Terwee et al [24], responsiveness can be
classified into three categories: (A)
responsiveness as the ability to detect change in
general (sensitivity to change); (B)
responsiveness as the ability to detect clinically
important change, and (C) responsiveness as the
ability to detect real change in the concept being
measured. In this study, it was attempted to
calculate measures from all three categories,
using the measurements at t1 (baseline) and t3
(after-Rx). Specifically, it was computed:

e From category A. The effect size [ES = Mean
(t1- t3) of the total group/SDt1 of the total
group] and the paired t test in all patients
who underwent treatment (p-value). An effect
size of less than 0.20 can be considered
trivial, between 0.20 and 0.50 small, between
0.50 and 0.80 moderate, and greater than
0.80 large. A higher ES indicates greater
sensitivity to change [24,25].

e From category B. The standardised effect
size [SES = Mean (t1-t3) for the improved
/SD t1 for the improved] and the paired t
tests in patients who did improve (good to
very good improvement) and did not improve
(slight to no improvement) with the
determination of important change according
to the patient (p-value).

e The standardised response mean (SRM)
[SRM = of the total group/SDt3 of the total
group] is considered a more effective
summary of the signal to noise ratio than
SES, because it avoids the standard error of
the mean in the denominator and is therefore
less influenced by sample size [25]

e From category C. The receiver operating
curve (ROC) with determination of important
change according to the patient [area under
the curve—-AUC]. The patients determined
their improvement using a three-options
variable [(1): No improvement, (2): Slight
improvement, (3): Good to very good
improvement].

3. RESULTS

The characteristics of the subjects of the study
are depicted in Table 1A and 1B.

3.1 Internal Consistency

The Cronbach’s a value was found to be 0.80
(N=121) for all patients when considering all 7
items, although separately for men was higher
(a=0.93, N=20) than women (a=0.74, N=101),
probably due to the significant larger sample
size. The inter-item correlation did not show any
irregularities or redundant items (Table 2).

Table 1A. Patients demographic characteristics (N=121)

N (%) Mean + SD (years)
Men 20 (16.5%) 35.5+8.8
Women 101 (83.5%) 394 +12.7
Office work 55 (45.5%)
Type of work Light manual 42 (34.7%)
Heavy manual 24 (19.8%)
Employee 80 (66.1%)
Free lancer 18 (14.9%)
Occupation Retired 4 (3.3%)
Unemployed 1 (0.8%)
Housework 13 (10.7%)
Missing 5 (4.2%)

Table 1B. Patients demographic characteristics (N=121) — general health status

General Health (self-report) Excellent 4 (3.3%)
Very Good 36 (29.8%)
Good 50 (41.3%)
Satisfactory 28 (23.1%)
Bad 2 (1.7%)
Missing 1 (0.8%)
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3.2 Reliability

Test-retest reliability within a week was shown to
be excellent for MIDAS total score (ICC=0.95)
and for the individual items (0.87-0.98) (Table 3).

3.3 Responsiveness

Responsiveness was examined by means of
three different categories (see Methods). In the
same way the results are presented.

3.3.1 Responsiveness as sensitivity to
change
The effect size as a measure of internal

responsiveness showed large values for the total
MIDAS score (0.84), and moderate to large
values for each separate question (0.43-3.17)
(Table 4).

3.3.2 Responsiveness as the ability to detect
clinically important change

The Standardized Effect Size and the SRM as
measures to detect clinically important difference
showed great values for the total score
(SES=1.38, SRM=1.63), and the separate
questions (SES=0.43-3.05, SRM=1.20-2.21)
(Table 4 & 5).

3.3.3 Responsiveness as the ability to detect
real change in the concept measured

The responsiveness of MIDAS score (with the
important change determined by the patient), as

measured with the ROC statistic produced an
Area Under the Curve (AUC) that is satisfactory
with scores of AUC=0.875 + 0.08 (range 0.71 —
1.04), p<0.05 (Fig. 1).

3.4 Convergent Construct Validity

In order to make inferences about the convergent
construct (criterion related) validity of MIDAS, the
correlation between MIDAS scores and SF-12
was estimated. The results were satisfactory with
a fair to moderate relationship, in general
(MIDAS total score compared to SF-12 total
score: r= -0.32, p<0.001). Separate correlations
between all MIDAS and SF-12 questions are
depicted in Table 6.

3.5 Divergent Construct Validity

No correlation was noted between MIDAS score
and a diversity of other pain-related constructs.
Thus, no significant relationship emerged for
MIDAS and pain catastrophising (PCS) (r=0.13,
NS), anxiety (HAD anxiety scale) (r=0.17, NS),
depression (HAD depression scale) (r=0.16, NS),
and qualitative characteristics of pain such as the
SFMPQ sensory (r=0.11, NS) and affective
scores (r=0.02, NS).

It was interesting that although the
multidimensional pain scales (SFMPQ sensory
and affective scores) did not correlate with
MIDAS score, the mono-dimensional intensity of

Table 2. Inter-item correlation matrix for all patients and all items (N=121)

Inter-item MIDAS MIDAS MIDAS MIDAS MIDAS MIDAS MIDAS
Correlation Matrix  question question question question question question question
1 2 3 4 5 6 7

MIDAS Question 1 1.000 0.327 0.710 0.306 0.549 0.385 0.216
MIDAS Question 2 0.327 1.000 0.307 0.870 0.643 0.538 0.133
MIDAS Question 3 0.710 0.307 1.000 0.324 0.407 0.307 0.281
MIDAS Question 4 0.306 0.870 0.324 1.000 0.665 0.521 0.152
MIDAS Question 5 0.549 0.643 0.407 0.665 1.000 0.454 0.119
MIDAS Question 6 0.385 0.538 0.307 0.521 0.454 1.000 0.103
MIDAS Question 7 0.216 0.133 0.281 0.152 0.119 0.103 1.000

Table 3. ICC values for MIDAS total score and separate items (N=39)

(N=39)

ICC values (range)

MIDAS Total Score at t1 vs t, 0.953 (0.910-0.975)
MIDAS Question 1 att; vs Q1 at t» 0.976 (0.955-0.988)
MIDAS Question 2 at t; vs Q2 at t2 0.960 (0.924-0.979)
MIDAS Question 3 at t; vs Q3 at t» 0.965 (0.933-0.981)
MIDAS Question 4 at t; vs Q4 at t» 0.935 (0.876-0.966)
MIDAS Question 5 at t; vs Q5 at t» 0.923 (0.852-0.959)
MIDAS Question 6 at t; vs Q6 at t» 0.938 (0.882-0.968)
MIDAS Question 7 at t; vs Q7 at t» 0.874 (0.760-0.934)
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Table 4. The Effect Size (ES) and Standardised

Response Mean (SRM) statistics calculated for

MIDAS
Paired Differences
Mean N SD  Mean SD t df  sig ES SRM
Midas score (baseline) 67.7 22 57.1 48.00 36.0 6.256 21 <0.001 0.84 1.63
Midas Score after-Rx 19.7 22 29.5
Question 1 (baseline) 6.1 22 12.2 5.18 10.8 2260 21 <0.05 0.43 2.21
Question 1 after-Rx 0.9 22 2.4
Question 2 (baseline) 16.8 22 155 10.36 9.7 5.028 21 <0.001 0.66 1.12
Question 2 after-Rx 6.5 22 9.2
Question 3 (baseline) 10.8 22 11.4 7.96 11.6 3.219 21 <0.005 0.70 1.59
Question 3 after-Rx 29 22 5.0
Question 4 (baseline) 20.2 22 15.3 1418 127 5252 21 <0.001 0.93 1.61
Question 4 after-Rx 6.0 22 8.8
Question 5 (baseline) 13.8 22 20.4 10.32 13.6 3.563 21 <0.005 0.51 1.22
Question 5 after-Rx 35 22 8.5
Question 6 (baseline) 30.6 22 20.4 1959 15.8 5823 21 <0.001 0.96 2.10
Question 6 after-Rx 11.1 22 9.3
Question 7 (baseline) 8.0 22 1.2 391 2.0 9.178 21 <0.001 3.17 2.20
Question 7 after-Rx 4.1 22 1.8
Table 5. The Standardized effect size statistic for the improved patients
Paired Differences
Mean N SD Mean SD t df Sig. (2-tail) SES
Slight to No Improvement
Midas score (baseline) 128.0 4 10741 53.75 7874 2511 3 0.087 (NS) N/A
Midas Score after-Rx 54.3 4  57.59
Good to Very good Improvement
Midas score (baseline) 54.3 18 30.74 42.28 28.29 6.341 17 <0.001 1.38
Midas Score after-Rx 12.0 18 11.97
Question 1 (baseline) 3.3 18 7.04 3.00 7.10 1.792 17 0.091 0.43
Question 1 after-Rx 0.3 18 0.67
Question 2 (baseline) 14.9 18 13.35 10.39 9.94 4436 17 <0.001 0.78
Question 2 after-Rx 4.6 18 572
Question 3 (baseline) 8.5 18 7.52 6.17 9.43 2774 17 0.013 0.82
Question 3 after-Rx 2.3 18 5.10
Question 4 (baseline) 19.1 18 13.55 15.61 13.17 5.031 17 <0.001 1.15
Question 4 after-Rx 3.4 18 3.87
Question 5 (baseline) 8.5 18 9.93 7.1 8.75 3.448 17 <0.005 0.72
Question 5 after-Rx 1.4 18 2.30
Question 6 (baseline) 27.4 18 16.58 18.83 15.21 5252 17 <0.001 1.14
Question 6 after-Rx 8.6 18 6.47
Question 7 (baseline) 7.9 18 1.35 411 2.14 8.154 17 <0.001 3.05
Question 7 after-Rx 3.8 18 1.86

pain as measured by VAS and a verbal rating
scale (PPI) showed little to fair relationship (0.31-
0.44) (Table 7).

4. DISCUSSION

The aim of this study was to examine the
reliability, validity and responsiveness of the
Greek version of the MIDAS (MIDAS-GR)
questionnaire, one of the most useful tools for
assessing function in headaches [2,8]. The
MIDAS-GR was shown to have satisfactory
internal  consistency, excellent test-retest
reliability and acceptable responsiveness in order

to be used as an outcome measure. Its construct
validity was evidenced both as convergent and
divergent validity.

The comprehension of MIDAS-GR was mostly
excellent during our study since patients did not
ask for particular clarifications and gave
consistent answers, double checked by the
examiners.

4.1 Internal Consistency

The Cronbach’s alpha statistic was found to be
0.8 (N=121) for MIDAS-GR. This is considered a
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MIDAS Total Score after Rx agaist minimum clinical important change of
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Fig. 1. ROC statistic for MIDAS total score against the important change when determined by

the patient

Table 6. Bivariate correlation between MIDAS and SF-12 questions

MIDASQ MIDASQ2 MIDASQ MIDASQ4 MIDASQ5 MIDAS Q6 MIDAS Q7
1 3
SF12 Question 1 0.344(**) 0.049(NS)  0.330(*) 0.155(NS) 0.253(**)  0.195()  -0.059
SF12 Question 2A -0.278(**) 0.014(NS)  -0.343(**) -0.090(NS) -0.026(NS) -0.262(**)  -0.262(**)
SF12 Question 2B -0.289(**) -0.173(NS) -0.329(**) -0.258(**) -0.243(**)  -0.330(**)  -0.329(**)
SF12 Question 3A -0.259(**) -0.277(**)  -0.319(**) -0.339(**) -0.180(*)  -0.350(**)  -0.258(**)
SF12 Question 3B -0.254(**) -0.252(**)  -0.379(**) -0.270(**) -0.174(NS) -0.345(**)  -0.310(**)
SF12 Question 4A -0.235(**) -0.222(*)  -0.340(**) -0.303(**) -0.242(**)  -0.301(**)  -0.175(NS)
SF12 Question 4B -0.278(**) -0.255(**)  -0.310(**) -0.349(**) -0.296(**) -0.270(**)  -0.268(**)
SF12 Question 5 0.267(**)  0.444(**)  0.416(**) 0.515(**)  0.354(**)  0.372(**)  0.A477(**
SF12 Question 6A 0.124(NS) 0.202(*) 0.132(NS) 0.216(*)  0.183(*)  0.189(*)  0.220(*)
SF12 Question 6B 0.194(*)  0.148(NS)  0.167(NS) 0.163(NS) 0.224(*)  0.140(NS)  0.255(**)
SF12 Question 6C -0.198(*)  -0.228(*)  -0.241(**) -0.314(**) -0.313(**) -0.163(NS) -0.258(**)
SF12 Question 7 -0.242(**) -0.287(**)  -0.332(**) -0.385(**) -0.444(**)  -0.295(**)  -0.109

* p<.05, **: p<.001, NS: non-significant

Table 7. Bivariate correlation between MIDAS Total Score and other pain constructs.

Pearson’s Correlation (r) (N=121)

MIDAS Total score (Q1-Q5)

Short Form McGill - Sensory score (Q1-11) 0.109 (NS)

Short Form McGill - Affective score (Q12-15) 0.024 (NS)

VAS average for last week 0.305(*)

VAS max for last week 0.320(*)

VAS today 0.439(*%)

How intense is your pain today? (Spearman’s p) 0.395(*%)
HAD Anxiety score 0.174 (NS)

HAD Depression score 0.156 (NS)

PCS Total Score 0.127 (NS)

**: p<.001, *: p<.05, NS: non-significant

satisfactory value capable to evidence the sound
internal consistency of the instrument. On top of
that, a separate inter-item correlation matrix was
computed in order to confirm the finding. Indeed,
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Table 2 demonstrates the correlation coefficient
among all questions. With correlation values that
do not exceed 0.9, it is realized the different
nature of each construct measured by MIDAS,
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showing no redundant items. Our results are in
perfect accordance with most studies in the
literature [5,6,10,12-14], very close to others
[2,3,9] and in some distance from a few (lower
values [7,8], higher values [4,11]). The
homogeneity of our sample (patients referred to
physiotherapy after initial medical examination)
may be an important factor contributing to the
relatively high value of internal consistency. It
cannot though be justified why two studies in the
literature have presented such high Cronbach’s
values [4,11].

4.2 Test-retest reliability

Test-retest reliability after a week was shown to
be excellent in our study (ICC=0.89). This finding
is in accordance with the rest of the literature
[2,3,6,7,9,12,13], despite the fact that lower
values have been presented [5,8,10,11,14]. The
standardised procedure that was followed and
the relatively homogenous sample may be the
reasons of the high degree of reproducibility in
our study. In general, our data together with the
literature can safely claim the reproducibility of
the MIDAS instrument from 2 to 21 days.

4.3 Responsiveness

Responsiveness of MIDAS was shown in three
different ways. Using SES, SRM and ROC
analysis, it was shown that MIDAS is a quite
sensitive measure in depicting the change after
treating headache patients. Actually, it is the first
time in the literature that it is evidenced the
treatment result of a structured physiotherapy/
acupuncture behaviorally oriented program. With
an impressive reduction in MIDAS total score
mean values (from 106 to 35), MIDAS managed
to llustrate the subjective experience of
improvement that patients reported. The Area
under the curve in our study reached an
impressive 0.875, p< .001, when in another
MIDAS responsiveness study was computed at
AUC=0.7, p< .001[26]. However, in the latter, a
general approach of primary care treatment of
migraine was described, without any further
explanations about the type or details of what
treatment was followed (possibly
pharmaceutical?). This great difference in ROC
values between the two studies, apart from the
difference in the type of selected treatment, it
could possibly be attributed to the different type
of headache complaints that were treated. In our
study tension type headaches were treated,
where a physiotherapy (including acupuncture)
treatment protocol has possibly more to offer

than for migraine type of headaches. On top of
that, our patient group was homogenous
because it was initially screened by a medical
doctor for its appropriateness to refer to
physiotherapy. This detail differentiates the
quality of the sample and may be responsible for
the higher values in the ROC analysis.

4.4 Psychometrics — Construct Validity

MIDAS-GR was examined for its construct
validity in two ways: through convergent and
divergent construct validity. By comparing
MIDAS with other completely different constructs
such as the sensory and affective pain score
(SFMPQ), level of depression, anxiety (HAD) and
catastrophising (PCS) we would expect no
correlation, since MIDAS is a measure of
disability and it should be clearly distinguished
from other known constructs. This was actually
evidenced by our findings with non significant
correlation between MIDAS and the above
constructs, confirming that headache related
disability as measured by MIDAS is a separate
distinctive measure and cannot be explained or
predicted by them.

On the contrary, one would expect that a
specific-condition functional index such as
MIDAS would show some degree of correlation
when compared to more general quality of life
health-related measures that include estimation
of function (convergent/criterion related validity).
It was our purpose to investigate the relationship
between MIDAS and SF-12. The reason that SF-
12 was selected in favor of the more classic SF-
36, it was purely on practical grounds in order to
minimize the examination time of the patients.
Besides, it has been shown the very close
relationship of SF-36 and SF-12 [27]. MIDAS and
SF-12 were found to be inversely moderate
correlated (r= -0.32, p<0.001). Moderate
correlations can be justified if we consider that
SF-12 is a general tool, while MIDAS is specially
designed for evaluation of headache disability.
The literature supports our findings since two
studies have examined the relationship of SF-36
and MIDAS with very close results [5, 27]. Fuh
and Wang [27] presented a range of r=-0.30 to
r=-0.53. p<0.01 across all SF-36 subscales,
whereas Alireza et al. [5] in a very recent paper
described values above r> -0.2, p<0.001. These
higher MIDAS scores that are accompanied by
lower SF-12 scores in our study, they can be
perceived as a proof to convergent validity.
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Interestingly, MIDAS was shown to correlate
significantly with the measure of pain intensity
(VAS). All VAS measurements for the last seven
days (VASmax, VASaverage, VAStoday) were
moderate  correlated  (0.38, 0.36, 0.47
respectively) with MIDAS, explaining the 13%-
22% of the variance of MIDAS, indicating that the
two constructs are related. This is not uncommon
in the literature [5, 28] where similar values have
been described (MIDAS vs VAS/NRS: 0.36,
p<0.001 [5]). An explanation for this finding is
plausibly given by Stewart and colleagues [28]:
“..by definition, since the MIDAS score is
implicitly based on headache frequency, the
number of disability days from headache are
central to the score. Moreover, since there is a
pain threshold for disability, the MIDAS score is
also indirectly related to the level of pain
experienced from headache..”. Despite the
moderate association between them, function
and pain intensity or headache frequency are still
separate constructs irrespective the fact that they
may be related.

4.5 Limitations of the Study

One of the primary concerns for this study was
the homogenous sample that was employed.
Participants were referred to
physiotherapy/acupuncture services after
consulting a neurologist and were selected on
the basis of their appropriateness for
physiotherapy/acupuncture  treatment.  This
resulted for the majority of the patients, to mostly
include in the study physiotherapy/acupuncture
sensitive tension-type headache cases. In this
sense, the generalizability of the sensitivity
results may be somewhat compromised when
concerning to other types of headaches.
Additionally, since this study’s aim was to assess
the validity, reliability, responsiveness, and
psychometrics of MIDAS tool and not to provide
epidemiology or other data regarding headaches,
it is considered of secondary importance what
was the type of headache treatment selected,
especially when taking into account that the
golden standard of improved or not status was
defined by the patient himself.

Another limitation of this study was that the
samples for reliability and sensitivity testing were
not completely independent. The respondents
filled the questionnaires twice in the reliability
testing and twice for the sensitivity study.
Unfortunately there were cases that patients
participated in both studies (reliability and
sensitivity), whereas the ideal would be to have

completely independent samples. Although, we
feel that this may not affect in a serious way the
final results, we properly mention this drawback
in the limitations section.

5. CONCLUSION

The Greek version of MIDAS was shown to be a
valid, reliable and responsive instrument that
attains the properties of the original
questionnaire and follows the standards of the
rest cross-culturally adapted versions of MIDAS.
It is suitable for use with Greek speaking
headache populations and can be used for
estimating headache-related disability.
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APPENDIX

The Greek version of MIDAS questionnaire (1 page)

EPOTHMATOAOIO MIDAS

1. NMoogeg pépec Toug TeAguTaioug 3 prves amoudidfare amd TV epyadia oac [ amo To

ayoheio efaitiag Tou TTovoKEQOAOU OOIG, .. ... ...

. Néoeg pépeg Toug TEAEUTRIOUS 3 PNVES N TTOPOyWYIKOTNTA gag oTr Gouled 1| aTto

oyoheio pewdnee oTo IO f| Kol TepIooOTERD efauTiag Tou TTovokEpahou oag, (pnv
gupTeplAdBete TIg pEpeg Tou umokoyioate aTtny gpwTnon 1, dnhadn T pépeg Tou
aTTougIadars ama m Souheid n TO

MNAEIOT)- c i i  ANR  m

. Nooeg pépec Toug Tedeutaious 3 pfvec Bev NoaoTav ot BEon va KAveTe TIC BowhelEg

Tou ommol eaITiag Tou TTovorEpalow 0ag,. _...................

. Nogeg pEpeg, Toug TEAsUTOiOUS 3 PRvES, N TTapaywykOTNTa gag dTig Bouheiig Tou

ommol pewlnke ato pigd Ny ko MepoooTepo efamiag Tou TTovokEgpahou; (pnv
gupTeplAdfers TIg pEpeg TTou uTtohoyigaTe oty epwrnan 3, dnhadn Tic nuépeg Tou
Bev noaaTe g Bion va KAVETE TG GOUMEIEG TOU

OTTITIOU ). e

. Nooeg ppeg, Toug Teheutaioug 3 pnveg, dev noaoTte oe Beon va cuppeTaoyeTe O

OIKOYEVEIOKES, KOIWWWVIKEG 1 Wuyaywyikes exdniwoeg sfaimiag Tou ToVOKEPAADU

O i g R A R

A MNooeg pépeg Toug TeEAEUTdioUG 3 priveg eiyare Tovokégpaho; (av o TEAEUTOIOC

movoképahog  kpatnoe  Tavw  amd 1 pépa, peTproTte dheg  TIg

B. Ze pwa khpoka 0 - 10, kotd péoo Gpo  Tooo  emwduvol [Tav ol
movoképahol, (0 = kaBohou movog, 10 = o yepdrepoc Buvardg
(1571 <) LU SO

2. The questionnaire used to collect the sample’s sociodemographic data (4 pages)
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Epomuotordyio
A&ordynone Iovokepdiov

Crvopatemdvopo

Yroypogi

Huspopmnvio

MMepampioes Tydh:

Epomuoteions ASwkoynon: Tevowsediomy [pomm abokaynon
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To epommpatokdéyio autd Ba pog Bonbnoet vo KoTevon|goule Kol iTEPL Ta YEVIKOTE]
TpofAnpaTe TN UYEig oo

H ocupminpoon Tov epomquetoloyion  stvor  sfeloviin].  Toposobovpe,
CmOVTNGETE G OkeC TIC gpetnios. Edv 1o embupeite, pmopeite v wdve
TUPATIPTTEL OTO TELDS TOU EPOTILETOADYION.

Dho o otorysia cog Bo TUPUUEIVOLY ENTICTEUTIKG KUl 1] ETESEPYUGIA TOLS |

TIVEL @m0 TP pUaIKoBEpUREVTES mov decuevovTol amo To loTtpiko amoppns

A, HDpocsomid storysia

1. $vio: o) Avipas O Pilvveica [
L Eroz T'avwyone 3 Y yog 4.Bapog
S.Exayyeiperoa) Ketdotoon (onUei@oTs ¥ 10 KOUTEKL TOU SUC GQOpd)
Avto-
Mighmtoc  epvodotovuever,  Fuvrofiobyoc Avepvoc Ot

6.Epyacia (onusudots V OT0 KOUTOKL TOU GOC MOOPE)
Tpopsio  Eiaopid Xawpovormna]  Bopud Newpovostie

B. I'svikn Kotdetuon Yveiog

1. Ile Ba popoxtpiliete TV KETAGTOO] TS UyElog oo
Aoy Tl sccthny Koy Mepe Koo
1 2 3 4 5
L Eyere wirow amd to mopokite wrpuwd spofijuere; (uropsite v onusudoste v of Eva v
TEPLOTOTEPD HKOUTORIE TOT SO eoopoty)

Moai

Kapionibeia Aldo watpud mpofinpo

Yagpraoy

Ooreondpao)

Eapxivo

Koradlaym

Oorecapbpinda

Peoportosidn apdpinda
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T. Dyemika i TOUS MOVOKEQEADUS GUS

1. Etvon ) mpoym oopd mov pete movokepdaons: ol Mot B On
lo. Iptv amd méco Kolpd SijuTe TOVOKEPELOLS YL TPOTI QOPE; ..o

1p. Edv siyote wm molodtapo, moes ord 11 mepordto Seponsies oworoviioors; (pmopsits vo
ONLEDOETE W OF Evi 1] TEPUSTOTERD KOUTEKLY TOU TO5 Goopoiv)

Nan N
Eopin Sepamein HeporparTir]
FopuocerTi) Avamonon oto kpefan
Foguobspunsin Eyyboang, dmdioe; ovoudy
Tuuvasten TleprampeKoliufnom AN o
Beloviopo

1. Ilowo 1jtov o aroTeiecpo ToV toporove Bepanewmy mov oxosovbooTts:

I, Oh evoyiajoe: mov onoBdveore elvol: (PTOPRETE Vo ONREUDTETE PO 1) TEPITOoTEPES
B poLpMOpEVES TERWOYEC TTOD TGOS GROPOI)

()

. Iogo ouyvol 2ivan 01 TOVOKEQMADL GO
Mepioootepes omd o Qopd TV NUEp

|| Mo popa o quépe

|| Meprooatepes amd wo popa v sféopida

|| Ma popa mipv eBbopdia

Mepioootspes omd o Qopd To Ljva

|| M popa To jva

| | M popa oo ... oyveS

4. Tehevtolo: ROvVOKEQUADS TOTE 1jTOV; ...
5, Medg B ouoBevécooToy s0v ETPEmE VI TEPACETE TV LAGLOUTY So) GOS U2 TO CUNATENOTY
MOV EFETE TUEPE;
Tk Fhnappet Flhopp T
SvoopsoTuEvel  SucopsoTipEve; ASdQopl SUPEPOTIMEVOC  SUNOPUGTI|LEVOC
1 2 3 4 5

6. (mo poveines nove) Oo oVoyeTICOTE TOUS TOVOKEQELOLS GO L TV SRV Pl Gog;
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T. IMopoKdre TEPUYPAQOVTON KETOLES EMUTLIOV EPMTHGELS J8 GYECT] ILE TODS TOVIKEQOILODS oo,
IMopokciodpe ol CTOVIHOTE GE DAES TIC EPOITHOELL OVELOYE UE TE KA 0OS CUNTTONCTO.

IMTawvroo TTokaw Aev cipot | Zwovia | [Tote
ouyvi | aolvoupocT
1 O movorxEpaioc CEXHVE aXd TN L0 TAZUSE Ton
weqakionh
2 O moveg eivol mio SuvaTdg o i ThEePd Tow
QAo
3 O BopvPog 1) To 9o embervovel TOV IOVD:
A O movoc peretifeTol and T Wict uesid ToU sKegaiiod
ooy Gduhag;
b} U TOVOKEPOADS GO MPOKaAEl EvTovo JuvolchnuoTe
LEADLY Y ORI
G Hosd T fdpioie Tor Tovoripalon Te sET 1ot Ta
v '.lT_lJL[ ALY TS Oun
7| Kaza m fdpraia 100 movorspoion
vypoivovTol Soxpulowy TE WATI Cug, EXETE
poyotpo, viddons wayae;
B RKoatd ) didpreia Tov tovokbpaohon EFETE
svoylvoes oTo FTopd (o “Cyouvpyonpizuate )
9@ Foremrt T FAf PRI TOn movoa Bninuon EVeTe T
Cpeti] oo
10 | O novec evTomileTol )it oTic GU0 TTREVPES Tow
CapoAion
11 | O wdvec poralier cov sy TumijLoTo LE cpuatn
12 | O uwdver vefdveldn pe v RIviju) wuu segahaod,
13 | Zuavdce e TOVOKEpaALO;
12 | O movoxepoiog oo SWIVE KOTd T Sepxela g
YT
13 | O movexepuios vRoymped, Oty SuThaverE;
16 | O movoxepoiog SEXWVE TO TR KO ¥EIPOTEPEDEL TO
MITCYFEuNIO
7| O eRday i TOU KOpon TS SproNaAcny oy oREgaAD ]
18 | O movorepoaos Uil 2Tal Kardmy evTaons 1
TIPEC:
In Summary, the sociodemographic  for the women. The last section of the
questionnaire includes questions regarding questionnaire is a modification of the Diamond

demographic data, such as name, gender, age,
height, weight, type of work, the self-estimation
of health status (excellent to bad) and the self-
report of major medical problems. The
questionnaire continues with questions regarding
the status of the patients’ headache with
questions regarding the time since headache
started, if there were previous treatments
followed and what was the result of the
treatments, where the pain exactly is located on
a pain-drawing, what is the frequency of the
headaches, when it was the last headache, what
the patient would feel if he/she had to suffer this
type of headache for the rest of his/her life, if this
headache can be related to the menstrual cycle

questionnaire for Headaches. Specifically this
last part contains questions regarding the
unilateral or bilateral presence of symptoms, the
intensity of the headache, the presence or not of
photophobia or noise related symptoms, the
radiation of pain bilateral, the presence of
depressive symptoms, the feeling of “cold”
hands, symptoms from the eyes (crying), from
the stomach, loss of appetite, throbbing pain,
morning headache, headache during the night,
diurnal variation of headache, improvement of
symptoms when lying, weather change related
headache and stress-related headache. The full
version of the English version can be found in
reference [17].
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