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Body posture changes in women with migraine with or
without temporomandibular disorders

Mariana C. Ferreira’, Débora Bevilaqua-Grossi?, Fabiola E. Dach?,
José G. Speciali**, Maria C. Gongalves®, Thais C. Chaves*

ABSTRACT | Background: Migraine and temporomandibular disorders (TMDs) are reported to be associated. However,
there are no reports on the association among migraines, TMDs and changes in body posture. Objectives: To assess
changes in body posture in women suffering migraines with or without TMD compared with a control group. Method:
Sixty-six women with a mean age of 18 to 45 years participated in this study. The groups were composed of 22 volunteers
with migraine and TMD (MTMD), 22 volunteers with migraines without TMD (MG) and 22 women in the control group
(CG). Static posture was assessed by photogrammetry, and 19 angles were measured. Results: Postural asymmetry was
observed in the face for 4 angles measured on the frontal plane in the MG group and for 4 angles of the trunk in the MG
and MTMD groups with respect to CG. However, for comparisons between MTMD and CG, clinical relevance was
identified for two angles of the sagittal plane (Cervical and Lumbar Lordosis, Effect Size — ES — moderate: 0.53 and 0.60).
For comparisons between the MG and CG, the clinical relevance/potential was verified for three angles with moderate
ES (ES>0.42). The clinical relevance when comparing MTMD and CG was identified for four angles of facial symmetry
head inclination (ES>0.54) and for two angles between MG and CG (ES>0.48). Conclusion: The results demonstrated
the presence of postural changes compared with a control group in women with migraines with or without TMD, and
there were similar clinically relevant postural changes among the patients with migraines with and without TMD.
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Introduction

Several methods for assessing static posture have
been reported in the literature, including qualitative
methods, such as visual observation, and quantitative
methods, where images are analyzed using specific
software such as photogrammetry'?. Prior studies
have demonstrated good levels of intra- and interrater
reliability for the technique of assessing posture by
photogrammetry??.

Body posture changes can be associated with
many disorders, including painful syndromes®, such
as migraines’, and musculoskeletal disorders®, such
as temporomandibular disorders (TMD)**. However,
assessments of craniocervical posture have only
previously been tested in patients with TMD" and in
individuals with migraines’.

One possible explanation for the association
between changes in craniocervical posture in patients
with migraines and TMD is the mechanism of

convergence of trigeminal and cervical afferents onto
the same neurons in the brainstem!. This convergence
of afferent nerves can lead to the development of
cervical pain symptoms in patients with TMD and
migraines, resulting in a limited range of motion" and
changes in head and cervical posture. Changes in body
posture may appear as a compensatory mechanism,
especially in adjacent body segments.

Migraine is a chronic headache that manifests
episodically and is characterized by recurring attacks
involving headaches that are typically unilateral,
pulsating and of moderate to severe intensity!'S.
Migraines are more common in women'”!%,

TMD is a disorder of the temporomandibular joints
(TMJs) and/or masticatory muscles and associated
structures'® and can cause the following signs and
symptoms: pain in the preauricular region, pain in the
TMIJ and associated structures, restricted mandibular
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movement, and TMJ noise?*?. In Brazil, 37.5% of the
population may present with one of these symptoms?>.

In addition to the association among TMD,
migraines, and changes in body posture, there are
published reports of a possible association between
migraine and TMD?*. One of the described
mechanisms is the ability of TMD to aggravate a
pre-existing headache or to acting as a risk factor
for migraine®.

Despite indications that both conditions are
associated with changes in body posture, we could
find no published studies that examined the effect of
the overlap of these disorders on the development of
craniocervical and global posture or studies on the
presence of posture changes in individuals with those
disorders separately. Therefore, the hypotheses tested
in the present study are that there are body posture
differences in women with migraines compared
with a group of women without migraine and that
the presence of both migraines and TMD amplifies
such differences.

The present study aimed to detect changes in
static body posture in patients with migraine in the
presence or absence of TMD when compared to a
control group (CG).

Method

This was a cross-sectional case-control study with
three groups of 22 female participants aged 18 to 50
years. The groups consisted of patients with migraines
and TMD (MTMD), patients with migraines without
TMD (MG), and volunteers in the CG. Taking the
forward head posture (FHP) as the main variable, a
power effect of 0.99 and an effect size of 0.74 ( =0.05)
were obtained from a sample size of 66 subjects (22
per group). The GPower® 3.0.10 software (Franz
Faut, Universitit Kiel Germany, 2008) was used
for analyses. No significant differences were found
between groups with respect to the anthropometric
data of the samples (Table 1).

This study was approved by the Research Ethics
Committee of the Teaching Hospital at the School
of Medicine of Ribeirao Preto, Universidade de Sao
Paulo - HCFMRP-USP, Ribeirio Preto, state of Sao
Paulo-SP, Brazil, under protocol number 4732/2011.
All study volunteers signed an informed consent form
to participate in the study.

Inclusion and exclusion criteria

Patients with migraines were selected consecutively
from the Craniofacial Pain Outpatient Clinic of
HCFMRP-USP.
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Migraine was diagnosed by neurologists according
to the criteria set by the International Classification of
Headache Disorders'. Patients with a stable clinical
condition for at least three months with a frequency
of 2-12 days with migraine pain per month were
included. Patients were assessed for the presence of
TMD according to axis I of the Research Diagnostic
Criteria for Temporomandibular Disorders (RDC/
TMD)?®.

Volunteers with no prior diagnoses or signs
or symptoms of migraine or TMD in the last 12
months were accepted to the CG. These volunteers
were selected from employees and students at the
University of Sdo Paulo Campus. The CG volunteers
were selected based on their similar weight, height
and age relative to the MTMD and MG groups.

The exclusion criteria were as follows: a diagnosis
of any other type of headache (except infrequent
episodic tension-type headaches of fewer than three
attacks per year), any other chronic pain, diagnosed
postural changes (scoliosis/limb length discrepancies/
hyperkyphosis/amputations/hemiplegias), acute
pain at the time of assessment, previous treatment
by postural intervention, and a history of traumas
involving clinical repercussions (cranial traumas/
bone fractures/cervical whiplash).

Assessment of temporomandibular disorder
(TMD)

RDC/TMD axis I? was applied by a single trained
examiner as recommended by the international
consortium: http://www.rdc-tmdinternational.org/.
The tool consists of a clinical assessment protocol
widely used in research?. The RDC/TMD consists
of measuring the range of mandibular motion, an
assessment of pain on palpation, and observations
of clicking and crepitus during motion®.

Assessment of body posture

The patients were assessed using photographic
records in the orthostatic position from the anterior,
posterior, and lateral views. The volunteers were
instructed to look at a fixed point on the wall at
a distance of 1 m. After a brief walk around the
laboratory, the volunteers were asked to position
themselves at the site to be photographed.

A Canon Rebel EOS-300 digital camera was
placed on a tripod, and the tripod center was
positioned at a fixed distance of 4 m from the
volunteer®. For whole body photographs, the center
of the camera lens was fixed at a height corresponding
to the individual’s midpoint; a 35 mm objective
was used®'?2, For facial photographs, the center of
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Table 1. Mean values (standard deviations, SD) of the anthropometric data and descriptions of the clinical data of the studied samples.

Migraine + TMD (n=22)

Variables/Groups
Mean (SD)
Age (years) 30.27 (11.46)
Height (m) 1.65 (0.06)
Weight (kg) 62.31 (8.15)
Time of onset of disease (years) 11.5
Days of migraine attacks 7.8
Side of headache complaint
R 8
L 3
Bilateral/Unilateral 11
TMD mixed
Group la/Ila** 14
Group Ib/IIb** 1
Group la/llc** 4
Myogenous TMD
Group [a** 3

Migraine (n=22) Control (n=22)

P-level*
Mean (SD) Mean (SD)
31.72 (9.82) 24.41 (6.95) NS
1.65 (0.05) 1.65 (0.08) NS
66.81 (18.69) 63.64 (10.75) NS
Raw values
14.3 NA
8.3 NA
6 NA
3 NA
13 NA
0 0
0 0
0 0
0 0

NA = not applicable; NS = not significant; *ANOVA (p <0.05); **Description of RDC/TMD diagnostics subgroups Group I — Myogenous
Diagnosis: Ia - Ib and Myofascial Pain - Myofascial pain with limited opening. Group II - Disc Displacement: Ila - disc displacement with
reduction; IIb - disc displacement without reduction and with limited opening; and IIlc- disc displacement without reduction and without a
limited opening. Group III - Arthralgia, Arthritis and Osteoarthritis: IIla - Arthralgia; IIIb - ITlc and TMJ Osteoarthritis - Osteoarthritis of the

T™I.

the camera lens was positioned on the center of the
glabella; a 105 m objective was used*.

The method for obtaining and recording images
has been previously described*. Anatomical reference
points were defined based on bone palpation by a
single examiner who was previously trained on the
placement of markers*, which demonstrated good
levels of experimental reproducibility (Figure 1).

Photographic analysis

The images were analyzed using the application
Corporis Pro 3.1 (Data Hominis Tecnologia®,
Uberlandia, Minas Gerais, Brazil) using measurements
of the angles formed by the lines traced from the
anatomical points.

All images were analyzed by a single examiner
blinded to the study groups. Thirteen angles of
asymmetry in the frontal plane were obtained from
the anterior and posterior views, and six angles were
obtained in the sagittal plane.

Nineteen angles previously described in the
literature were analyzed*>. The way in which these
angles were traced during the analyses and the
method of interpretation are described in Table 2.

Reliability

The analysis of intrarater reliability of the tracings
was performed by randomly selecting 15 records
of study participants. The tracings were initially
made and then repeated after a period of seven
days. Analyses were always performed by the same
previously trained examiner (20 hours of training).

Data analysis

Analysis of variance (ANOVA, p<0.05) was used
to compare the mean values of angles measured
across the three groups of the present study and the
post-hoc Bonferroni test. The Intraclass Correlation
Coefficient (ICC) was used to test the reliability
of the measurements. The following ranges were
considered when rating the reliability: ICC<0.4, poor
reliability; 0.4<ICC<0.75, moderate reliability; and
ICC>0.75, excellent reliability**. The associations
between posture tracings (dependent variables) and
the following independent variables were analyzed
by multiple linear regression: weight, age, and height.
The significance of the final model was tested by the
ANOVA F-test, and the goodness of fit was assessed
by the adjusted coefficient of determination (adjusted
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R?). The SPSS, Inc. software version 17 (Chicago IL,
USA) was used to perform the statistical analyses.

The following formula was used to analyze
the standard error of the measurement: SEM=SD
VICCI(1-ICC)*. The effect size was analyzed using
the following formula: ES=(MG1-MG2)/SD polled,
where ES= effect size, M=mean, SD pooled = pooled
standard deviation (SD pooled = \/SD12 (N,-
1)+ SD22 (N,~2)/N +N.-2, where N = sample size,
SD = standard deviation for each group)*. The effect
sizes were classified according to Cohen®”: small
effect size (SES), 0.20 (0-0.39); medium effect size
(MES), 0.50 (0.4-0.79); and large effect size (LES),
>0.80.

The Minimal Important Difference (MID) was
calculated by multiplying the ES of 0.2 and 0.5
(small and medium ES, respectively, according to
Cohen?”) by the SD pooled across two groups using
the following formulas®: MID, = 0.2 x SD pooled
and MID, = 0.5 x SD pooled.

In the present study, clinically relevant differences
were defined as follows: a) a mean difference between
the groups greater than the MID*; b) an effect size
greater than 0.40; and c) a mean difference between
groups greater than the SEM.

Results

The MG and MTMD did not differ in terms of
the years since disease onset, laterality of pain, or
the number of attacks per month (Table 1). There
were no significant differences between the groups
with respect to age, weight, or height. Multiple
linear regression revealed only a single association
between the acromioclavicular joint angle (AC)
and the independent variables weight and age, with
R?<0.30 and p<0.05.

The TMD diagnostics obtained according to the
RDC/TMD are described in Table 1.

Reliability was only classified as moderate for two
angles (EO and CLA). Reliability was considered
excellent for the remaining angles (17 angles)
(Table 3)*. Despite having moderate (EO, CLA) or
excellent (SC, ATP, CLA) ICC values, some angles
exhibited a wide confidence interval classified as
excellent to low (Table 3).

From the frontal view, the MG exhibited greater
mean values than the MTMD and the CG for the EO
and IO values (Table 3). The AC was also significantly
smaller in the MTMD. The sternoclavicular joint
angle (SC) and the angle of the ear tragus (AET) were

/?
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Figure 1. A) Schematic picture demonstrating the 21 anatomical points considered for postural analysis. B) Illustrative scheme from a
sagittal view. forward head posture(FHP), cervical lordosis angle (CLA), thoracic kyphosis angle (TKA), and Lumbar lordosis angle
(LLA). Anatomical points considered: 1 - sternoclavicular joints; 2 - anterosuperior iliac spines; 3 - anterior tibial tuberosity; 4 - second
toe, metatarsophalangeal joint; 5 - tragus of the ear; 6 — acromion of scapula; 7 — lateral epicondyle of elbow; 8 — metacarpophalangeal
joint of the 3rd finger; 9 - greater trochanter; 10 - head of fibula; 11 - malleolus lateral ankle; 12 — occipital protuberance; 13 - third
cervical vertebra; 14 - 7th cervical vertebra; 15- seventh thoracic vertebrae; 16 - twelfth thoracic vertebra; 17- third lumbar vertebra;
18- fifth lumbar vertebra; 19 - posterior superior iliac spines; 20 - posterior inferior iliac spines; and 21 — midpoint of poplietal line.
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Table 2. Description of the method of measurement of the 19 angles considered and their benchmarks.

Angle Acronym Obtaining/Reference Values (x = angle)
Angles Frontal Plane - Face and Shoulder Girdle / Anterior View / Posterior View

Internal Orbicular Angle 10
External Orbicular Angle EO Measuref(l fi:;]dlzf; :l(:eril;g:rti;:r?tzlx tending
Comissura Labiorum Angle CLA
Acromion-Clavicular joint Angle AC
Sternoclavicular Joint Angle SC X = 180: value measured
Angle of Ear Tragus AET Value = 180: absence of asymmetry
Anterior Superior Iliac Spines Angle AS Values <180: Suggests tilt to the left
Angle between the Tibial Protuberance ATP Values> 180: suggested tilt to right
Inferior Angle of the Scapula IS
Central Region of Olecranon Angle oC
Posterior Superior Iliac Spines Angle PS
Posterior Inferior Iliac spines Angle PI
Popliteal Line Angle PL

Sagittal Plane Angles Method and Reference Values

Measured from the tragus of the ear to the spinous process of C7, extending forward on the

Forward Head Posture (FHP) horizontal line. *

Angle formed by the straight lines between the occipital protuberance and the spinous
process of C7 that intersects the horizontal line between C4 and the true vertical
line - plumb line*

Cervical lordosis (CL)

Angle formed by the straight lines between the spinous process of C7 and T12 that intersect

Thoracic kyphosis (TKA) the horizontal line between T7 and the true vertical line*

Angle formed by the straight lines between the spinous processes of T12 and L5 that

Lumbar lordosis (LLA) intersect the horizontal line between L3 and the true vertical line*

Angle formed by the straight line between the points on the greater trochanter of the femur
and the head of the fibula and the straight line that passes through the head of the fibula and
extends vertically downwards **

Knee flexor (KF)

Angle formed by the straight line between the head of the fibula and the lateral malleolus
of the foot and the straight line that joins the lateral malleolus and the head of the fifth
metatarsus*®

Tibiotarsal angle (TTA)

*No reference values/**EJ>180: suggested knee hyperextension and EJ<180: suggests knee flexion.

significantly greater in the MG than in the MTMD
or the CG (Table 3).

head inclination were clinically relevant, with the
exception of the external orbicular angle (EO). The

However, the differences between the MG and CG
were clinically relevant (potential or not) only for EO
(ES=0.49; MES), AET (ES=0.44; MES), and AC
(ES=1.36; LES); the effect sizes obtained for these
measurements were at least moderate, and the mean
differences between the groups were greater than the
MID (MID 0.2 and 0.5) and the SEM (Table 4). All
significant differences found between the MTMD and
MG with respect to the angles of facial symmetry/

10, AC, and SC had an ES>0.80 (LES), and the AET
and CLA had ESs between 0.40 and 0.80 (MES), with
the mean differences between the groups greater than
the MID (MID 0.2 and 0.5) and the SEM (Table 4).

In the sagittal plane, smaller angles were observed
in the MG and MTMD compared to the CG for
forward head posture (FHP), cervical lordosis (CL)
and thoracic kyphosis (TKA). The mean lumbar
lordosis angle (LLA) was significantly greater in
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the MG and MTMD than in the CG. The MG and
MTMD differed significantly with respect to TKA
and LLA (smaller TKA and greater LLA in the
MTMD) (Table 3). Only the significant differences
for CLA (ES=0.53 and 0.42, both MES) and LLA
(ES=0.60, LES) were clinically relevant; the ESs
were moderate, and the mean differences between
the groups were greater than MID 0.2, MID 0.5, and
the SEM (Table 4).

In the frontal plane posterior view, the inferior
angle of the scapula (IS), the posterior inferior iliac
spines (PI), and the central angle of the popliteal line
(PL) were significantly smaller in the CG compared
with the MG and MTMD (Table 3). However, none of
these angles exhibited clinically relevant differences
(Table 4).

Discussion

The main objectives of the present study were
to test for differences in postural patterns between
women with migraine with or without TMD
compared with a CG and to test whether the
presence of migraine and TMD can exacerbate such
differences. The hypothesis tested was partly proved
because body postural changes were detected in
women with migraine with and without TMD relative
to the CG; however, the analysis of clinical relevance
revealed that the posture changes were similar in the
MG and MTMD. Thus, this analysis demonstrated
that some of the significant differences observed
should be interpreted cautiously.

Regarding the instrument for posture analysis used
in the present study, there was excellent intrarater

Table 3. Intraclass Correlation Coefficients (ICC), mean values and confidence intervals (95%) of the 19 measured angles (degrees)
in the patients with migraines (MG), patients with migraines and temporomandibular disorders (MTMD), and the control group (CG).

Angles Mean ICC MTMD (n=22) MG (n=22) M CG (n=22)
(CI195%) Mean (CI 95%) ean (CI195%) Mean (CI 95%)
EO 0.71 (0.90-0.15) 181.71 (182.12-181.30) 182.22 (182.59-181.84)* 181.51 (181.86-181.16)
10 0.76 (0.80-0.40) 181.24 (181.41-181.07) 182.21 (182.61-181.96)* 181.53 (181.01-181.04)
AC 0.88 (0.96-0.66) 181.07 (181.24-180.91)* 182.29 (182.62-181.96) 182.48 (182.89-182.08)
SC 0.78 (0.92-0.35) 181.64 (181.44-181.03) 182.05 (182.39-181.71)* 181.64 (182.04-181.23)
AET 0.82 (0.84-0.49) 181.11 (181.28-180.94) 181.75 (182.11-181.39)* 181.26 (181.52 - 181)
CLA 0.66 (0.88-0.03) 181.16 (181.36-180.96) 181.55 (181.86-181.25) 181.21 (181.51-180.91)
FHP 0.96 (0.98-0.90) 67.83 (68.89-66.78) 69.88 (71.19-68.58) 73.03 (74.68-71.39)*
CL 0.79 (0.93-0.39) 14.63 (15.04-14.23) 14.99 (15.39-14.59) 16.38 (17.04-15.72)*
TKA 0.97 (0.99-0.93) 40.13 (41.02-39.24)* 42.93 (44.60-41.27)* 47.27 (49.03-45.51)
LLA 0.93 (0.97-0.81) 27.19 (28.18-26.20)* 25.48 (26.47-24.48)* 22.68 (23.32-22.04)
KF 0.99 (1.00-0.99) 181.53 (183.44-179.62) 182.26 (183.80-180.72) 182.02 (184.18-179.86)
TTA 0.98 (0.99-0.96) 100.31 (101.41-99.20) 101.00 (102.18-99.82) 99.47 (101.34-97.60)
IS 0.98 (0.99-0.95) 181.81 (182.49-181.13) 181.29 (181.48-180.09) 179.12 (180.52-177.71)*
oC 0.88 (0.96-0.66) 180.86 (181.49-180.22) 181.03 (181.77-180.29) 180.02 (180.66-179.38)
PS 0.98 (0.99-0.94) 181.84 (182.68-180.59) 181.85 (183.04-180.66) 180.13 (181.34-178.92)
PI 0.96 (0.98-0.89) 183.27 (184.48-182.05) 183.86 (184.97-182.75) 180.58 (183.04-180.13)*
PL 0.95 (0.98-0.87) 182.10 (183.20-181.01) 182.65 (184.97-182.75) 179.89 (180.93-178.85)*
AS 0.86 (0.95-0.60) 184.40 (183.01-181.36) 182.23 (184.21-182.26) 182.95 (184.04-181.85)
ATP 0.76 (0.92-0.31) 181.76 (181.80-180-87) 181.95 (181.26-181.62) 181.48 (181.83-181.13)

*Difference compared to the other groups - ANOVA, p<0.05 and post-hoc Bonferoni. NS: Not Significant. IO - internal orbicular angle;
EO - external orbicular angle; CLA - comissura labiorum angle; AC - acromion-clavicular joint angle; SC - sternoclavicular joint angle;
AET - angle of ear tragus; AS - anterior superior iliac spines angle; ATP - angle between tibial protuberance; IS - inferior angle of scapula;
OC - central region of olecranon angle; PS - posterior superior iliac spines angle; PI - posterior inferior iliac spines angle; PL - popliteal line
angle; FHP - forward head posture; CL - cervical Lordosis; TKA - thoracic kyphosis; LLA - lumbar lordosis; KF - knee flexor; TTA - tibiotarsal
angle.
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reliability for most of the postural recordings. The
ICC exhibited a wide confidence interval for five
angles (EO, SC, CLA, ATP and CL), ranging from
excellent to low ICCs. However, of these angles, only
CL and SC were statistically significant and clinically
relevant, and the lower bounds of the confidence
intervals were very near the value considered
moderate (0.39 and 0.35, respectively). These
findings suggest low variability for the measurements
used and low examiner error for the preparation of the
angle tracings (SEM between 0.25 and 1.04). Prior
studies have used the same method for assessing
posture and reported moderate to excellent intra- and
inter-examiner reliability*”.

The results of the present study revealed significant
differences in the postural angles between groups,
and the main results were as follows: a) there were
clinically relevant differences between the MG and
MTMD relative to the CG for only two angles in the
sagittal plane and one angle of asymmetry of the
shoulder girdle, with potentially clinical differences
in two angles of facial asymmetry; b) there was no
intensification of posture changes in women with
migraine with TMD compared with those suffering
only migraines, as it was not possible to assign
clinical relevance to the differences between the MG
and MTMD; and c) asymmetries were more often
found in the MG than in MTMD.

Migraine patients with or without TMD exhibited
smaller angles of forward head posture, cervical
lordosis, and thoracic kyphosis and a greater angle
of lumbar lordosis compared with the CG. However,
the only clinically relevant findings were the cervical
lordosis angle in the MG and MTMD compared with
the CG and the lumbar lordosis angle in the MTMD.
Thus, the remaining differences can be considered
statistically significant but clinically irrelevant.

The postural pattern of forward head posture has
been observed in patients with headache. Watson and
Trott* and Ferndndez-de-las-Pefias et al.** reported
a smaller craniovertebral angle (FHP) in patients
with cervicogenic and tension-type headaches,
respectively. In another study, Ferndndez-de-las-
Perias et al.” also reported a smaller craniovertebral
angle in migraine patients compared with a CG
(suggesting greater forward head posture in the
migraine group). Shifting the head forward may
represent an antalgic posture used to reduce pain.
Although a significant reduction in the craniovertebral
angle was observed in migraine patients with or

Body posture changes and migraine

without TMD in the present study, this finding was
not clinically relevant. Our results demonstrate that
the MID for this measurement was at least 10.5°
(considering a moderate effect size of 0.5), but the
observed mean differences between the groups were
5.20° and 3.15° for the MG and MTMD, respectively,
relative to the CG (Table 4).

Published reports disagree on the presence of
TMD and forward head posture. Visscher et al.*!
and Iunes et al.** did not observe differences in
forward head posture between patients with TMD
and healthy controls. In contrast, Lee et al.*
reported greater forward head posture in patients
with TMD compared with a CG. None of the
aforementioned studies analyzed clinical relevance.
Armijo-Olivo et al.** analyzed clinical relevance
to investigate craniocervical posture parameters in
patients with TMD compared with a CG. The authors
identified a statistically significant but clinically
irrelevant difference in only one of the posture
parameters analyzed (eye-tragus-horizontal angle);
the mean difference between the TMD and control
groups (2.6°) was less than the MID (2.7°) for an
effect size of 0.5.

It is important to highlight the clinical relevance of
two angles analyzed in the present study, the cervical
lordosis and lumbar lordosis angles. The increase in
the cervical lordosis angle was clinically relevant
for migraine patients with and without TMD. The
decrease in lumbar lordosis (greater lumbar lordosis
angle) was clinically relevant for MTMD. Based
on these findings, it is possible to suggest that body
posture changes in migraine patients without TMD
are restricted specifically to the cranial segment,
whereas compensatory changes at other levels of the
spine can occur in migraine patients with TMD. These
data call attention to the importance of assessing body
posture in migraine patients.

The angles of facial symmetry/head inclination
were greater in the MG, suggesting that migraine
without TMD is more related to postural changes
in the frontal plane of the face. Of the six angles
of facial symmetry/head inclination and shoulder
girdle analyzed in the present study, four angles (EO,
SC, AET, CLA) exhibited significant and clinically
relevant differences (ES>0.5) between patients in the
MG and those in the MTMD, and two angles (EO
and AET) were potentially clinically relevant based
on the mean difference between the MG and CG.

It is possible that such changes are related to
facial asymmetry or head and cervical inclination in
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the frontal plane because there was a tendency for
tilt to one side (value greater than 180° — tilt to the
right). These findings are possibly explained by the
more frequent occurrence of headache on one side.
Prior studies correlating the side most commonly
afflicted with migraine to possible musculoskeletal
changes reported a greater presence of active trigger
points ipsilateral to the pain’, which could lead to
the development of compensatory antalgic posture
on the same side.

The shoulder girdle symmetry angle (AC) was
significantly smaller in the MG and MTMD than in
the CG. It should be noted that the greater weight
of migraine patients and lower age of the controls
could have affected these results because multiple
regression analysis revealed a weak association
between the variables. Therefore, the observed
differences cannot be attributed exclusively to the
presence of migraine and/or TMD.

These findings are novel, and there are no prior
published reports involving the study of postural
changes in migraine patients and the association
between migraine and TMD. One limitation of the
present study was the lack of a group with TMD
without migraine. Longitudinal studies are required
to test the causal relationships between migraine/
TMD and posture and to confirm the present findings.
Knowledge of these factors will be important for
guiding decision-making regarding physiotherapeutic
interventions for these patients and may help to select
a more global therapeutic approach.

Conclusion

The results of the present study demonstrated
body posture changes in women with migraine
with or without TMD compared with a CG. Such
posture changes were similar between the MG
and MTMD. Clinically relevant differences were
observed between the MG and MTMD compared
with the control group for two angles in the sagittal
plane in the spinal region. Potentially clinically
relevant differences were observed for the angles
of facial asymmetry/head inclination for the
MG relative to MTMD and CG. These findings
call attention to the importance of assessing
craniocervical posture in migraine patients and
more comprehensive body posture assessment in
migraine patients with TMD.

Body posture changes and migraine
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