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RESUMO

A maior prevaléncia de desordens temporomandibulares (DTMs) ocorre especialmente em
mulheres durante a fase reprodutiva, sugerindo uma possivel influéncia dos hormonios
reprodutivos na etiologia destas desordens. O objetivo do presente trabalho foi avaliar a
possivel influéncia das flutuagdes hormonais ocorridas durante o ciclo menstrual, sobre a
forca maxima de mordida (FMM) e performance mastigatéria (PM) de mulheres com e sem
DTM. Foram selecionadas 62 voluntarias: 14 com DTM e usuarias de contraceptivos orais
(CO) (idade média: 23,21 + 3,01 anos); 16 sem DTM e usuarias de CO (controle, idade
média: 22,8 + 3,17 anos); 15 voluntarias com DTM e com ciclos menstruais regulares
(idade média: 23,69 £ 5,73 anos) e 17 voluntarias sem DTM e com ciclos menstruais
regulares (idade média: 23,9 + 5,7 anos). A DTM foi diagnosticada por meio do Research
Diagnostic Criteria (RDC/TMD) (Eixo 1), sendo selecionadas as voluntarias com DTM de
origem articular com auséncia de sintomatologia dolorosa (deslocamento de disco
articular). O indice de massa corporal (IMC) (Kg/m?) foi calculado por meio da razio entre
o peso corporal (Kg) e o quadrado da altura (m). A avaliagdo da FMM foi realizada por
meio de sensores instalados bilateralmente na regido dos dentes molares, solicitando a
voluntaria que ocluisse com maxima forga durante sete segundos, e permitido um intervalo
de cinco minutos entre as duas mensuragdes realizadas. A PM foi avaliada por meio da
mastiga¢do de material teste artificial Optosil® e a separagio do material triturado pelo
fracionamento em peneiras acopladas a um agitador, expressando o valor da PM segundo o
tamanho médio das particulas (Xsp). As variaveis foram mensuradas em todas as fases do
ciclo menstrual, identificadas com auxilio de teste preditor de ovulacdo, sendo avaliados
trés ciclos menstruais completos. A homogeneidade da amostra segundo a idade e o IMC
foi avaliada por meio do teste de varidncia um fator. Os valores de FMM e PM foram
submetidos ao teste de esfericidade de Mauchly, e aplicado o procedimento PROC MIXED
para medidas repetidas do programa estatistico SAS. Comparagdes multiplas foram
realizadas pelo teste de Tukey-Kramer com nivel de significancia de 5%. Nao foram
verificadas diferencas entre os grupos em relacdo a idade (p=0,92) e IMC (p=0,86),
revelando a homogeneidade da amostra. Comparagdes entre as fases do ciclo menstrual nao

revelaram diferencas nos valores de FMM (p=0,5716). Independente do uso de CO, as



voluntarias com DTM apresentaram os menores valores de FMM (p<0,05). Nao houve
diferenga significante na FMM dentre as voluntdrias que faziam ou ndo uso de CO
(p=0,1522). Com relacdo a PM ndo houve diferencas entre voluntarias com e sem DTM
(p>0,05), assim como entre as fases do ciclo menstrual (p=0,1177) e entre aquelas que
faziam ou ndo uso de CO (p=0,3422). Desta forma, conclui-se que a flutuacdo hormonal
feminina ndo influenciou a FMM e PM. A presenga de DTM, mesmo na auséncia de

sintomatologia dolorosa, reduziu a FMM, entretanto, a PM nao foi influenciada.

Palavras-chave: Mastigagdo, articulagcdo temporomandibular, hormonios gonadais.



ABSTRACT

The higher prevalence of temporomandibular disorders (TMD) among women occurs
during reproductive age suggesting that female reproductive hormones may play a role in
TMD. The aim of the present study was to evaluate the possible influence of hormonal
fluctuation at the menstrual cycle, on maximum bite force (MBF) and masticatory
performance (MP) in women with or without TMD. Sixty two volunteers were selected: 14
women with TMD and taking oral contraceptives (OC) (mean age = 23.21 &+ 3.01 years); 16
without TMD taking OC controls (mean age = 22.8 + 3.17 years); 15 normally cycling
women with TMD (mean age = 23.69 + 5.73 years) and 17 normally cycling without TMD
(mean age = 23.9 + 5.7 years). TMD diagnosis was performed by Research Diagnostic
Criteria (RDC/TMD) (Axis 1) application, being selected those volunteers that presented
articular TMD diagnosis without pain (joint disk displacement). Body mass index (BMI)
was calculated by the ratio between the weight in kilograms (Kg) and the height in meters
(m) squared (Kg/m”). MBF evaluation was performed through sensor in bilateral way at
molar teeth area, requesting the volunteer to occlude with maximum force during seven
second, allowed an interval of five minutes among the two measurements. MP was
evaluated by chewing artificial test material Optosil®, and separation of chewed material at
sieve system coupled an agitator, expressing MP value according to medium particle size
(Xs0). The variables were evaluated in all menstrual cycle phases, identified with the aim of
an ovulation test, and three complete menstrual cycles were analyzed. The sample
homogenate according to age and BMI was analyzed by one way ANOVA. MBF an MP
data were submitted to Mauchly's sphericity test and PROC MIXED procedure of SAS
statistical program was applied for repeated measures. Multiple comparisons were
accomplished by Tukey-Kramer test with significance level of 5%. No differences were
found between the volunteers for age (p=0.92) or BMI (p=0.86), showing the homogeneity
of the sample. Comparisons among menstrual cycle phases showed no difference in MBF
values (p=0.5716). Independently of OC use, TMD volunteers presented the smallest MBF
values (p<0.05). No differences on MBF were found between volunteers using or not OC
(p=0.1522). In relation to MP, no differences were noticed among the volunteers with or

without TMD (p>0.05), as well as between menstrual cycle phases (p=0.1177) or between

Xi



groups taking or not OC (p=0.3422). This way, it can be concluded that feminine hormonal
fluctuation did not influence MBF and MP. The presence of TMD, even without pain

symptoms, reduced MBF, however, MP were not influenced.

Key-words: Mastication, temporomandibular joint, gonadal hormones.
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INTRODUCAO

Desordem temporomandibular (DTM) ¢ um termo que se aplica as condigdes
patologicas que acometem as articulagdes temporomandibulares (ATM) e a musculatura
mastigatoria, ¢ se manifestam por meio de disfuncdo das estruturas orofaciais e/ou
sintomatologia dolorosa (Okeson, 1996; Bonjardim et al., 2005). A DTM pode envolver
desordens musculares, desarranjos intracapsulares ou mudancas degenerativas dos
componentes da articulagdo temporomandibular (McNeill, 1997). Os sinais e sintomas mais
prevalentes sdo dor, restrigdo ou desvios no movimento mandibular e presenca de ruidos
articulares (Dworkin et al., 1990; Truelove, 1994; McNeill, 1997). A etiologia da DTM ¢
considerada multifatorial envolvendo fatores oclusais e/ou traumaticos (Dworkin et
al.,1990), além de fatores psicologicos (Kuttila et al., 1998) e psicosociais (Sherman et al.,
2004). Dentre os fatores psicologicos envolvidos no desenvolvimento € manutengdo da
DTM estao os quadros de ansiedade e depressao (Kuttila et al., 1998). Estudos revelam que
pacientes com DTM, principalmente aqueles com sintomatologia dolorosa, sofrem também
maior influéncia de fatores ambientais e comportamentais como estresse (Auerbach er al.,
2001), somatizando os aspectos fisicos e psicologicos da DTM levando a um ciclo vicioso
de frustracao, depressao e falta de esperanga no tratamento (Yap et al., 2002).

As desordens temporomandibulares sdo 1,5 a 2 vezes mais prevalentes em
pacientes do género feminino (Marbach er al, 1988; Carlsson & LeResche, 1995;
LeResche er al., 1997, 2003), sendo que os primeiros sinais € sintomas surgem na
puberdade, permanecem durante a fase reprodutiva e decrescem apds a menopausa
(LeResche et al., 1997), o que sugere uma possivel relacao entre o ciclo menstrual feminino
e a DTM (Warren & Fried, 2001). Segundo LeResche et al. (2003), a intensidade de dor
relativa a presenca de DTM pode variar de acordo com as diferentes concentracdes dos
hormonios sexuais femininos, ocorrendo principalmente quando os niveis de estrogeno
estdo diminuidos. Estudos feitos em mulheres com sintomatologia dolorosa de DTM
avaliando o limiar de dor a pressdo ou a palpagdo durante as fases do ciclo menstrual
ovulatorio, revelam uma redu¢do no limiar de dor durante os periodos de declinio nos
niveis de estrogeno, ou seja, durante as fases ovulatéria, latea ou menstrual (Isselee et al.,

2000; Cimino et al., 2000; LeResche et al., 2003). Entretanto, estudo realizado por Vignolo



et al. (2008), com objetivo similar ndo encontrou relagdo direta entre o limiar de dor a
pressdo e os niveis de estrogeno. Estas diferencas podem estar relacionadas a metodologia
utilizada na identificacdo das fases do ciclo menstrual e/ou na avaliagdo do limiar de dor.

O padrao de prevaléncia da DTM também sugere que os hormonios
reprodutivos endogenos contribuem para a sintomatologia dolorosa, pois a redu¢do nos
niveis séricos destes hormonios, fato que ocorre apds a menopausa, leva a remissao dos
sinais e sintomas de DTM (Carlsson & LeResche, 1995). Em estudo epidemioldgico
realizado com mulheres durante a menopausa avaliando os sinais e sintomas de DTM ¢ o
uso de terapia de reposi¢do hormonal, observou-se que durante a menopausa houve
remissdo da sintomatologia de DTM e que a terapia de reposi¢do hormonal aumentou em
30% a chance de exacerbacdo dos sinais e sintomas de DTM (LeResche et al., 1997),
sugerindo que os hormonios gonadais femininos estdo intimamente relacionados ao
desenvolvimento e manutencdo da DTM (LeResche et al., 1997; Warren & Fried, 2001).

Durante o ciclo menstrual ocorrem alteragdes na velocidade e quantidade dos
hormonios femininos secretados, correspondendo a mudangas nos ovarios € 6rgaos sexuais
(Cimino et al., 2000; Drobek et al., 2002; Guyton & Hall, 2002; Vignolo et al., 2008). A
duragdo média do ciclo menstrual é de 28 dias, tendo como resultado a producdo de um
ovulo maduro por més e a preparagdo do endométrio para instalagdo do 6vulo fecundado
(Cimino et al., 2000; Drobek et al., 2002; Vignolo et al,. 2008; Guyton & Hall, 2002). O
ciclo menstrual pode ser dividido em quatro fases: (/) fase menstrual: onde os niveis dos
hormonios foliculo estimulante (FSH), luteinizante (LH), estrégeno e progesterona estao
baixos; (2) fase folicular: fase em que ocorre aumento gradativo no nivel de estrogeno,
FSH e LH sendo que a progesterona mantém-se em niveis baixos e constantes; (3) fase
ovulatoria: onde as concentracdes de estrogeno, LH e FSH atingem o nivel maximo; e (4)
fase liitea: que corresponde a ultima fase do ciclo menstrual e pode ser dividida em dois
periodos; em um primeiro momento, ha a liberagdo do 6vulo e a formagao do corpo luteo, o
qual passa a secretar estrogeno e progesterona, elevando a concentracdo destes dois
hormonios, e correspondendo a fase lutea inicial. Quando da nao fertilizagdo do 6vulo
liberado, o corpo luteo degrada e ocorre um acentuado declinio na concentracdo de

progesterona e estrogeno, correspondendo a fase lutea tardia. A queda no nivel destes



hormonios estimula a secrecdo de FSH e LH, iniciando-se um novo ciclo (Berne et al.,
2000; Cimino et al., 2000; Drobek et al., 2002; Guyton & Hall, 2002; Vignolo et al., 2008).

Estudos sugerem que a flutuagdo hormonal que ocorre durante o ciclo
menstrual, principalmente aquela relacionada ao estrogeno, gera diversas mudangas
organicas, inclusive alteragcdes na mobilidade das articulagdes (Warren & Fried, 2001),
podendo exacerbar os sinais e sintomas de DTM (Warren & Fried, 2001). Segundo
Abubaker et al.(1993), receptores com alta afinidade ao estrogeno sdo encontrados com
maior freqliéncia nas articulagdes temporomandibulares de pacientes do género feminino
que apresentam sinais e sintomas de DTM, especialmente na regido do disco articular.
Gage (1985) sugere que a interagdo do estrdgeno em seus respectivos receptores
localizados na ATM, pode acelerar a neoformagao de coldgeno e elastina, principalmente
na presenga de sobrecarga articular. Como a sintese deste coldgeno ocorre em resposta a
um processo agudo, o colageno formado ¢ do tipo I trimer, sendo este mais elastico que o
colageno tipo I comumente encontrado nas articulacdes (Gage, 1985). Com isso, as fibras
do ligamento articular tornam-se mais flexiveis, contribuindo para o deslocamento do disco
articular e aumentando a severidade da DTM (Corvol et al., 1992; Landi et al., 2005). O
estrogeno também atua sobre a musculatura mastigatoria na medida em que aumenta a
atividade enzimatica de oxidagdo lipidica das fibras musculares (Campbell & Febbraio,
2001) e eleva a forca de contragdo isométrica maxima (Suzuki & Yamamuro, 1985; Warren
et al., 1996). Este aumento na tensdao muscular pode ser potencializado por alteragdes
emocionais, comumente apresentadas por individuos com DTM (Carlsson et al., 1993;
Kuttila et al., 1998) e influenciadas pelas alteragdes hormonais, podendo aumentar a
atividade da musculatura mastigatoria (Carlsson et al., 1993), sobrecarregando os dentes ¢
alterando a for¢a maxima de mordida (FMM) e a performance mastigatoria (PM).

A forca de mordida contribui para a fungdo mastigatoria na medida em que
auxilia o processo de quebra e trituracdo do alimento, preparando-o para a degluti¢do
(Gambeareli et al., 2007). Desta forma, a FMM, juntamente com a PM, constitui importante
ferramenta de avaliagdo objetiva da fungdo mastigatoria (Ikebe er al., 2005). A magnitude
da FMM voluntaria pode ser mensurada de diversas maneiras, sendo as formas de

mensuragdo mais comuns aquelas realizadas por meio de transdutores de for¢a (Sinn ef al.,



1996; Fernandes et al., 2003), sensores de pressdo Dental Prescale (Sato ef al., 1999) ou
gnatodinamometros (Kogawa et al., 2006), com os dispositivos colocados na regido de
primeiros molares (Kogawa et al., 2006; Pereira et al., 2007, 2009; Lujan-Climent et al.,
2008), prés-molares (Tortopidis et al., 1999) ou incisivos (Sinn et al., 1996; Pereira-Cenci
et al., 2007; Lujan-Climent et al., 2008); e de forma bilateral (Bonjardim et al., 2005;
Kogawa et al., 2006; Ikebe et al., 2008) ou unilateral (Sinn et al., 1996; Pereira-Cenci et
al., 2007; Lujan-Climent et al., 2008). A FMM depende de muitas variaveis destacando-se
o tamanho dos musculos mastigatorios; cuja area de secc¢do transversal ¢ uma indicacao da
forca maxima que um musculo é capaz de produzir (Schantz et al., 1983); do niimero de
pares oclusais (Hatch er al., 2001), onde um menor nimero de elementos dentais em
oclusdo gera desarmonia na atividade muscular e, consequentemente, diminuicao da forga
por eles produzida (Raadsheer et al., 2004); do género, sendo os menores valores atribuidos
ao género feminino (Ikebe et al., 2005, Pereira-Cenci et al., 2007); e da presenca de sinais e
sintomas de DTM (Tortopidis et al., 1999; Bonjardim et al., 2005), onde pacientes
diagnosticados com DTM apresentam menor for¢ca de mordida em relagdo ao controle (Shi,
1989; Tortopidis et al., 1999; Bonjardim et al., 2005).

A PM também se constitui em importante instrumento de avaliagdo da fun¢ao
mastigatoria, podendo ser analisada por meio do fracionamento, em um sistema de
peneiras, de um alimento ou material teste apo6s a mastigagdo do mesmo por um
determinado nimero de ciclos mastigatorios (van der Bilt et al., 2002; Lujan-Climent et al.,
2008). A mensuracdo da PM também pode ser realizada por meio da mastigagdo de
capsulas contendo granulos de trifosfato de adenosina ou fucsina e posterior avaliacao
colorimétrica de seu conteudo (Sato et al., 1999) ou a mastigacdo de gomas de mascar ¢
posterior mensurag¢ao do conteudo de glicose dissolvido (Ikebe et al., 2008). A PM pode ser
alterada pela magnitude da for¢a de mordida, uma vez que individuos que possuem maior
forca muscular poderiam utiliza-la durante a mastigagdo, principalmente na trituragdo de
alimentos mais consistentes, resultando em uma melhor fragmentagdo e consequentemente
uma melhor PM (van der Bilt et al., 2002). Entretanto, alguns estudos sugerem que a
relacdo entre FMM e PM pode ndo ser direta (Shiere & Manly, 1952), uma vez que a forga

de mordida pode nao ser totalmente utilizada durante o ato da mastigagao (van den Braber



et al., 2002). Consequentemente pode-se hipotetizar que possiveis alteracdes na PM de
pacientes portadoras de DTM decorrentes da redu¢do na for¢a de mordida, podem (Sato et
al., 1999; Peroz & Tay, 2002; Pereira et al., 2009) ou nao (Hatch et al., 2001; Fontijn-
Tekamp et al., 2004) ser evidentes durante a avaliacao da fun¢ao mastigatoria.

A FMM e a PM estiao fortemente relacionadas a atividade dos musculos
mastigatorios (Hatch et al., 2001). Segundo Tosato & Caria (2007) pacientes portadores de
DTM freqiientemente apresentam musculos mastigatorios sob fadiga, reduzindo a FMM e a
resisténcia muscular (Tortopidis et al., 1999), sugerindo que individuos com DTM podem
apresentar uma fun¢do mastigatoria deficitdria em relagdo aos individuos saudaveis
(Tortopidis et al., 1999; Sato et al., 1999; Peroz & Tay, 2002; Pereira et al., 2009).

A possivel influéncia dos hormonios femininos, principalmente o estrogeno, na
ATM de mulheres com DTM poderia ser agravada nas diferentes fases do ciclo menstrual
onde os niveis hormonais variam. Visto que a funcdo mastigatéria pode ser influenciada
pela presenca de DTM, e que a articulacdo temporomandibular de mulheres com DTM
estaria sob influéncia das flutuagcdes hormonais, espera-se encontrar possiveis alteragdes na
PM e FMM de mulheres com DTM e que apresentem ciclos menstruais regulares. Por outro
lado, mulheres que utilizam contraceptivos orais e, consequentemente mantém os niveis
hormonais estaveis durante todo o ciclo menstrual, poderiam nao revelar alteracdes nas
variaveis mastigatorias decorrentes da flutuagao hormonal.

Assim, tendo em vista as consideragdes acima e a escassez de trabalhos na
literatura que relacionem a influéncia dos hormoénios femininos sobre variaveis objetivas
que influenciam a fun¢do mastigatoria de pacientes com DTM, o objetivo da presente
pesquisa foi avaliar se as flutuagdes hormonais durante o ciclo menstrual podem afetar a

FMM e a PM de voluntarias portadoras de DTM assintomatica.
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Abstract

The aim of this study was to investigate the role of female hormone fluctuation on
maximum bite force and masticatory performance, in women with temporomandibular
disorders (TMD) and matched controls. Fourteen women with TMD and taking oral
contraceptives; 16 controls without TMD taking oral contraceptives; 15 normally cycling
subjects with TMD and 17 normally cycling without TMD were included. TMD was
diagnosed by means of RDC/TMD, subjects with disc displacement without pain being
selected. Bite force was bilaterally measured in molar region using a force transducer, and
masticatory performance was analyzed by artificial material comminution and sieving
method. Variables were evaluated in 4 phases of 3 menstrual cycles, identified by ovulation
test. Data were submitted to Mauchly's sphericity test and Proc Mixed procedure of SAS
statistical program for repeated measures. Multiple comparisons were accomplished by
Tukey-Kramer test (a=0.05). Comparisons among menstrual cycle phases showed no
differences in bite force (P=0.5716) and masticatory performance (P=0.1177) of all
volunteers. Irrespective of contraceptive use, women without TMD showed higher bite
force (P<0.05). No difference in bite force was found between women whether or not they
took contraceptives (P=0.1522). Similarly, masticatory performance values did not differ
among subjects with or without TMD (P>0.05), or among contraceptive users or non-users
(P=0.3422). Hormonal fluctuation did not influence mastication. Joint disorders, even
without pain, influenced maximum bite force; however, masticatory performance was not
affected.

Key words: Temporomandibular disorders, bite force, masticatory performance.



Introduction

Temporomandibular disorders (TMD) are pathological conditions that involve
muscle damage, internal derangements or degenerative changes in the temporomandibular
joint (1, 2). The multifactorial etiology of TMD could involve acute trauma (1), occlusal
aspects (3), parafunctional habits (1), and psychological (4), emotional or psychosocial
factors (5). TMD is 1.5-2 times more prevalent in women (6-9), with the onset of signs and
symptoms occurring after puberty, with peak in the reproductive age and decrease after
menopause (8), suggesting a possible role of the sex hormones in the development and/or
maintenance of TMD.

It is suggested that estrogen can influence maximal activity of skeletal muscle fiber
(10), increasing maximal contraction force, which could result in muscle fatigue (11-14),
and compromise masticatory function, especially in those with pain symptoms (2, 15, 16).
In addition, psychological symptoms, such as anxiety and depression (4), and emotional
variations in the menstrual cycle can increase the masticatory muscle tonus (17),
overloading teeth and adjacent structures, with could generate changes in bite force.

Bite force contributes to masticatory function and aids the comminuting process by
triturating the food and preparing it for swallowing (18) and is considered an important tool
for evaluating masticatory function (19). Maximum bite force (MBF) magnitude depends
on several variables such as the number and extension of occlusal contacts (20), gender (19,
21) and presence of TMD signs and symptoms (2, 13, 15, 16, 22); TMD patients being
those presenting decreased masticatory function when compared with matched controls (14,
23, 24).

Considering that masticatory function could be altered by the presence of TMD (25-
28), and the last is influenced by estrogen (29), it could be hypothesized that menstrual
cycle-related hormonal fluctuation could influence masticatory function. Studies have been
conducted concerning hormonal fluctuation and its effects on the temporomandibular joint
of TMD patients (9, 29-33), however no reports were found about the influence of female
hormones on MBF and MP. Thus, the aim of this study was to investigate the role of sex
hormone fluctuation in the MBF and MP of female TMD patients without painful

symptoms and matched controls.



Materials and Methods

A convenience sample composed of sixty two dentate female subjects (mean age =
23,7 £ 4.55 years) were selected from among students (88.7%) and staff (11.3%) of the
Piracicaba Dental School, State University of Campinas to participate in this study. The
inclusion criteria were to present good general and oral health, complete dentition (except
for missing third molars), no malocclusion (anterior open bite, unilateral or bilateral
posterior crossbite), no facial deformities, and no parafunctional habits (bruxism or tooth
grinding). Normally cycling women had to have regular menstrual cycles varying between
24-32 days and they could not have used OCs for at least 3 months. Women using OCs had
to be using low dosage combination of exogenous sex hormone (estrogen and progesterone)
pills in a cycle of 21 days, and had to have been on the pill-regime for at least 3 months.
Pregnant or menopausal women, those with hormonal disease, undergoing fertility
treatment or with TMD pain symptoms were excluded from the study. The research
protocol was approved by the Local Research Ethics Committee (protocol number
027/2008) and a signed consent form was obtained from all participants.

At the baseline appointment all subjects were submitted to the Research Diagnostic
Criteria for temporomandibular disorders (RDC/TMD) (34). The RDC/TMD axis I was
used for TMD diagnosis and patients presenting disc displacement with or without
reduction (group II) were selected for the experimental groups. Controls were selected
according to the same criteria, except that they had to present no TMD. After this, subjects
were divided according to the presence of TMD and the intake of oral contraceptives (OC):
fourteen women with TMD and taking OC (mean age = 23.21 + 3.01 years); 16 controls
without TMD taking OC (mean age = 22.8 + 3.17 years); 15 normally cycling women with
TMD (mean age = 23.69 + 5.73 years) and 17 normally cycling without TMD (mean age =
23.9 £+ 5.7 years) were recruited.

In the same appointment all volunteers underwent anthropometric measurements.
They were weighed and measured with a digital balance (PL200, Filizola®, Sao Paulo,
Brazil) with both feet together, barefooted, and with the Frankfurt plane parallel to the
floor. The body mass index (BMI) was calculated by the ratio between the weight in
kilograms (Kg) and the height in meters (m) squared (Kg/m?).



The menstrual cycle was divided into four phases (35-37), considering the last
menses, ovulation period, and the length of the cycle as: (/) menstrual: from the first day of
bleeding to 5t day; (2) follicular, from 6 to 110 day; (3) ovulatory: from 12" t0 16 day,
determined by means of BioEasy® ovulation prediction test (BioEasy Diagnostica®, Belo
Horizonte, Brazil); and (4) luteal, stated between the 24" and the 28™ day of the menstrual
cycle. The menstrual phase was determined by self-report on the first day of bleeding, when
subjects were instructed to call the researcher. In the expected time of ovulation, women
who were not taking OCs were instructed how to use the ovulation prediction test to
determine the ovulatory phase.

The MBF and MP were evaluated for three complete menstrual cycles and at the
time the researcher was blinded as regards the RDC/TMD data. The evaluations were
accomplished by a single researcher, in the four phases of the menstrual cycle according to
approximately the same schedule of the day. Subjects taking OCs, were evaluated on the
corresponding periods of the regular menstrual cycle. Thus, all volunteers were evaluated

for three complete months, in a total of 12 appointments.

Maximum bite force

Bilateral MBF was evaluated using a bite force transducer (Spider 8, Hottinger
Baldwin Messtechnik GmbH, Darmstadt, Germany) composed of two sensors (FSR N°151,
Interlink Electronics Inc., Camarillo, California, USA) (37). The signals of each sensor
were recorded, amplified and analyzed by the software Catman Easy 1.0 (Hottinger
Baldwin Messtechnik GmbH, Darmstadt, Germany). The sensors were 1.2 mm in diameter
and 0.25 mm thick, and were protected from deformities during clenching on both sides by
metal disks of the same diameter and 1.0 mm thick, and rubber disks 1.7 mm wide,
resulting in a 5.65 mm wide assembly. The operator placed these sensors bilaterally in the
first molar regions, and subjects were requested to occlude with the maximum force of
which they were capable for seven seconds. A rest of five minutes was allowed, and the
procedure was repeated, the highest measurement value as result of the MBF being used

and recorded in Kgf.
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Masticatory performance

The MP was evaluated using a sieve method. Subjects were instructed to chew a
portion of 17 cubes with an edge size of 5.6 mm (3 cm’), made of an artificial silicon test
material Optosil® (Heracus Kulzer®, Sao Paulo, Brazil) , in their habitual way for 20
chewing strokes (38, 39), counted by the operator. The particles obtained were expectorated
onto a paper filter placed on a glass container. Several mouth rinses with 200 mL of water
were performed to completely cleanse the oral cavity, and then expectorated onto the same
filter. Finally, the subject’s mouth was examined for retained pieces of the test material.
Afterwards, the water was totally drained, and the filter with the particles was stored in an
electrical oven at 80°C for 25 minutes (40). A sieving machine (Bertel Industria
Metalurgica Ltda., Caieiras, Brazil) was used for 20 minutes, to sieve the particles through
a stack of up to 10 sieves, with mesh sizes gradually decreasing from 5.6 to 0.5 mm, and a
bottom plate. The amount of test material retained on each sieve and on the bottom plate
was weighed in a 0.001g analytical balance (Model 2060, Bel Engineering s.r., Monza,
Italy) (38, 39). The MP was calculated as the median particle size, Xso, which is the
aperture of a theoretical sieve through which 50% of the weight of the comminuted food
could pass (39, 41, 42). The cumulative distribution of the particle sizes by weight can be

27X 0)%), where

described mathematically by the Rosin Rammler equation: Q,, (X) =1 — (
Q. 1s the weight fraction of the particles with a size smaller than X and b represents the size

spread of the distribution (broadness variable) (41, 42).

Statistical analysis

Sample homogeneity according to age and BMI were analyzed by one way
ANOVA. Mauchly's sphericity test was applied and the sphericity was violated. Therefore
PROC MIXED procedure of SAS statistical program (SAS Institute Inc., Cary, NC, USA,
Release 9.1, 2003) was applied for repeated measures. Multiple comparisons among groups
and menstrual cycle phases were accomplished by the Tukey-Kramer test at a significance

level of 5%.
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Results

Sample Characteristics
Table 1 shows the summary of the anthropometric characteristics of the sample. A
homogeneous distribution among groups can be observed (P>0.05). There was no statistical

difference among groups for age (P= 0.92) and body mass index (P= 0.86).

Table 1. Sample characteristics (mean values and standard deviation).

With TMD Without TMD With TMD  Without TMD P
taking OC  taking OC (control) not taking OC  not taking OC value

(n) 14 16 15 17
Age (years) 23.21 +3.01 22.80+3.17 23.69+573  2390+570 0.92
BMI (kg/m®) 21.82 +2.53 21.26+2.20 21.63+3.94  2197+2.60 0.86

BMI= Body mass index, which was calculated by the formula: weight/heigh”.

Maximum bite force

In a general analysis, irrespective of the hormonal fluctuation, TMD subjects
presented decreased MBF values when compared with matched controls (P<0.05) (Table
2). There was no significant difference in MBF values between women whether or not they
took oral contraceptives (P=0.1522). Comparisons among menstrual cycle phases for
normally cycling women, and among assessments periods for OCs users also showed no

difference in MBF values for all groups studied (P=0.5716).
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Table 2. Mean values (standard error; standard deviation) for MBF (Kgf) according to

presence of TMD, use of OC and periods of evaluation.

Oral Periods of

contraceptive Evaluation

TMD

With

Without

1°" Assessment
(Bleeding)

) 2™ Agsessment
With
3™ Assessment

th
47 Assessment

54.80 (+3.14; £14.60) Aa
53.70 (+3.14; £10.97) Aa
55.23 (+£3.14; £11.94) Aa
54.18 (£3.14; £16.08) Aa

%62.16 (£2.94; £15.82) Ba
59.50 (£2.94; £13.36) Ba
%65.19 (£2.94; £11.96) Ba
'64.54 (£2.94; £10.85) Ba

Menstrual phase

) Follicular phase
Without

Ovulatory phase

Luteal phase

351.95 (+£3.04; £7.09) Aa
%53.29 (+3.04; £9.63) Aa
%51.73 (+£3.04; £5.36) Aa
%51.78 (+£3.04; +7.85) Aa

i56.71 (+3.58; +10.27) Ba
958.15 (+3.58; £10.69) Ba
958.83 (+3.58; £13.85) Ba
956.62 (+3.58; £12.09) Ba

Means followed by distinct letters are statistically different (P<0.05).

Capital letters show differences between subjects with and without TMD (P<0.05), small

letters show no differences between subjects taking or not OCs (P=0.1522), and superscript

letters show no differences between periods of evaluation (P=0.5716).

Masticatory performance

Irrespective of hormonal fluctuation, TMD subjects and matched controls showed

no differences of MP (P>0.05) (Table 3). No differences in MP were noted among

menstrual cycle phases for normally cycling women, and among assessment periods for

subjects taking OCs (P=0.1177), nor between OC groups (P=0.3422) (Table 3).
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Table 3: Mean values (standard error; standard deviation) for MP (Xsy) according to

presence of TMD, use of OC and periods of evaluation.

Oral Periods of

Contraceptive Evaluation

TMD

With

Without

1*" Assessment
(Bleeding)

. 2™ Assessment
With
3" Assessment

th
47 Assessment

%4 84 (£0.20; +0.86) Aa
%4.80 (£0.20; +0.66) Aa
24,80 (+0.20; +0.75) Aa
%483 (£0.20; +0.74) Aa

%4.26 (£0.19; £0.63) Aa
%423 (£0.19; £0.54) Aa
%4.10 (x0.19; £0.55) Aa
.11 (20.19; £0.59) Aa

Menstrual phase

] Follicular phase
Without

Ovulatory phase

Luteal phase

%4.65 (0.19; £0.72) Aa
%470 (+0.19; £0.77) Aa
%4.66 (+0.19; +0.86) Aa
%4.58 (0.19; £0.71) Aa

%4.66 (+0.18; +0.82) Aa
%4.80 (+0.18; +0.87) Aa
%468 (+0.18; +0.85) Aa
%4.66 (£0.18; £0.85) Aa

Means followed by distinct letters are statistically different (P<0.05).
Capital letters show no differences between subjects with and without TMD (P>0.05),
small letters show no differences between subjects taking or not OCs (P=0.3422), and

superscript letters show no differences between periods of evaluation (P=0.1177).

Discussion

Hormonal fluctuation has been reported to be an important factor that can
influence TMD (8, 43), however its effects on bite force and mastication have never been
studied. In this study an endeavor was made to elucidate whether female hormone
fluctuations had an influence on MBF and MP. The experimental design included a
convenience sample, the majority of which was composed of dental school students
(88.7%), and it was standardized by age and body mass index in order to minimize
confounding variables and improve the confidence level.

The main finding was that the variations in reproductive hormones occurring
during the menstrual cycle did not influence MBF and MP of patients with or without

asymptomatic TMD. Some authors have reported the relationship between muscle strength
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and masticatory functions (44, 45), and although few studies have examined the end result
of menstrual cycle influence on muscular strength of masticatory muscles, the results of this
study are consistent with reports on other muscles and synovial joints of the human body
(46). A study using electrical stimulation to ensure maximum muscle contraction found no
significant changes in quadriceps muscle strength in women throughout the phases of
menstrual cycle, and no significant correlations of any of the strength indices with female
reproductive hormone concentrations (47). Additionally, according to Constantini et al.
(46), muscular strength does not appear to fluctuate significantly during an ovulatory
menstrual cycle. Thus, considering that MBF and MP are related to muscle strength, the
findings of the present study seem to be in agreement with those of the above-mentioned
authors.

Another mechanism that has been suggested as possibly being affected by the
female hormones includes ligament laxity (46). The change in laxity throughout the
menstrual cycle may be due a direct action of estrogen on the ligament (46), leading to an
increase of collagen type I trimer, which is more susceptible to distention than normal
collagen, and is related to temporomandibular joint mobility, and disc displacement (50).
Nevertheless, although estrogen receptors are present in some human body joints, such as
in the anterior cruciate ligament of knees (48), and temporomandibular joints (49), mainly
in TMD subjects (49), some authors have reported no significant differences in anterior
cruciate ligament laxity among the four phases of the menstrual cycle (51, 52). Thus, if
hormone fluctuation has no effect on ligament laxity, hormones may not have any effect on
masticatory functions related to these ligaments, such as MBF and MP (23), even in TMD
patients. Additionally, studies concerning muscle strength (46, 47) also found no significant
changes in muscle performance across the menstrual cycle, suggesting that variations of
female hormones do not affect muscle contractile characteristics.

It has been reported that MBF is not influenced by TMD (19, 21, 53), however
the findings of the present study showed that TMD subjects, even those without pain,
presented reduced bite force values. Although there are few studies that have examined bite
force in asymptomatic TMD subjects, the result of the present investigation is in agreement

with those found by Sato et al. (23) and Sinn et al. (54), who found reduced bite force
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values in subjects presenting anterior disc displacement, and TMJ dysfunction respectively.
However, these authors did not mention the pain condition of their subjects. According to
Sato et al. (55) chewing movement is impaired in patients with disc displacement without
reduction, which could decrease the mandibular lateral movements generating masticatory
muscle imbalance. Consequently, as the MBF is measured during the maximal masticatory
muscle contraction (44), any change or imbalance in these muscles or in the
temporomandibular joint would probably modify muscle activity altering MBF. Moreover,
as the MBF was measured by thin sensors, the articular disc was probably displaced at the
time of recording the values, representing a mechanical interference in the mandibular
closing movement, contributing to the results.

Although asymptomatic TMD subjects presented decreased MBF, they showed
similar MP values when compared with subjects without TMD. There is a lack of studies in
the literature, reporting on mastication and pain-free TMD subjects, however, the results of
this study are consistent with those found by Ikebe et al. (28), who verified no difference in
MP between symptomless subjects with and without temporomandibular joint sounds even
though they had studied an older Japanese population. On the other hand, the results of the
present study are in contrast with those found by Sato et al. (23) and Peroz & Tai (24) who
showed that the values of masticatory efficiency and masticatory performance, respectively,
were smaller in patients with nonreducing disc displacement of TMJ. However, differently
from the present study, the former used a distinct methodology to verify masticatory
capacity, which was measured by chewing adenosine triphosphate granules and calculated
by the sample absorbance, and the second included patients with pain, which could explain
the apparent discrepancies among these studies.

In spite of MBF values having showed a difference between asymptomatic
TMD subjects and controls, the MP values were similar. This was not expected, since a
correlation between MBF and MP has been reported (45, 56). Probably, the asymptomatic
nature of TMD subjects selected for this study and considering that the MP test does not
require a maximum muscle effort to chew artificial test material (57) when compared with
the bite force test, both TMD subjects and controls could exhibit similar MP values,

offering this finding some support.
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Although there is individual variability, MBF values obtained for the controls
were similar to those found previously (14, 45), however they were lower than findings of
Sato et al. (23) and Rudy et al. (58). The reasons may be related to methodological
differences. Control values of MP are consistent with those obtained by Lujant-Climent et
al. (59), nevertheless they were higher than those of Fontijn-Tekamp er al. (39) and Pereira
et al. (14). These disagreements may be due to differences in sample selection among
reports, since the present study recruited only female subjects.

Over the course of an ovulatory cycle, there are predictable and measured
variations in the female sex steroids that have effects on different body systems. However,
there is no conclusive evidence of their effects on the masticatory system, and there is a
great need for studies on the objective functions of mastication including larger groups of

subjects.

Conclusion

Within the limitations of the present study, it was possible to conclude that female
hormonal fluctuation did not influence masticatory function, even in TMD patients. The
presence of TMD without pain symptoms, was able to impair MBF, however, alterations in

the temporomandibular joint, such as disc displacement, had no influence on MP.
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CONCLUSAO

Os resultados sugerem que a flutuagdo hormonal feminina durante o ciclo
menstrual ndo influenciou a fung¢do mastigatéria. A presenca de desordens
temporomandibulares assintomaticas reduziu a for¢a maxima de mordida, entretanto a

performance mastigatoria nao se alterou.
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ANEXO 2 - Termo de Consentimento Livre e Esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo da Pesquisa: Influéncia da flutuagdo hormonal feminina na forga de mordida e performance

mastigatoria de pacientes portadoras de desordens temporomandibulares.

Pesquisadoras responsaveis: Prof.” Dr.* Renata Cunha Matheus Rodrigues Garcia

CD Thais Marques Simek Vega Gongalves

Justificativa

Durante o ciclo menstrual, devido as alteragdes hormonais, algumas mulheres podem apresentar ansiedade e
estresse, ocasionado aumento da tensdo dos musculos do rosto. Isto poderia levar ao aparecimento de dor na
face ou na articulagdo perto do ouvido, fazendo com que mesmo sem perceber elas apertem seus dentes.
Baseado nisto é que resolvemos estudar se as mudangas hormonais que ocorrem durante o ciclo menstrual
tém influéncia sobre a forga com que as mulheres apertam seus dentes ¢ na maneira que elas mastigam os

alimentos.

Objetivos
Esta pesquisa esta sendo realizada para estudar se as mudangas hormonais que ocorrem durante o ciclo

menstrual teriam influéncia sobre a for¢a de mordida e mastigagéo.

Procedimentos

Para alcangcarmos nossos objetivos, necessitamos de sua participagdo. Se vocé decidir participar desta
pesquisa, vocé responderd a um questionario, para saber se vocé possui problema na articulagdo da boca e
também outros sintomas como tensdo e estresse. Para isso, vocé sera examinada para medirmos a abertura de
sua boca, palpar seus musculos e a articulagdo da sua boca, e depois vocé devera preencher um unico
questionario. Para isso, vocé devera dispor de 1 hora. Se vocé ndo estiver tomando o contraceptivo oral, vocé
precisara fazer um teste para sabermos quando vocé estara ovulando. Para fazer este teste, vocé devera marcar
a data do primeiro dia de sua menstruagdo e contar 12 dias. Depois de passados os doze dias vocé devera fazer
um teste de ovulag¢do, sempre pela manha ao acordar, usando um kit de materiais que sera dado a vocé. Para
fazer o teste de ovulagdo vocé€ deverd colocar uma das tiras de papel que vem no kit em contato com uma
pequena quantidade de urina que devera ser coletada em um frasco coletor universal que sera fornecido a vocé
e deixar a fita na urina por 1 minuto. Passado 1 minuto, vocé devera retirar a fita da urina descartando o frasco
coletor com a urina e aguardar 7 minutos para checar o resultado. Se o resultado for positivo, aparecera na tira
de papel dois tracos de cor roxo escuro, e isto significam que vocé esta ovulando e devera telefonar para as
pesquisadoras. Se o resultado for negativo, somente um traco aparecerd, e vocé€ devera repetir o teste na

manha seguinte. Para medir sua for¢ca de mordida vocé precisard morder com a maior for¢a que conseguir um
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sensor que se parece com uma tira de cartolina encapada por um plastico e que sera colocado entre seus
dentes. O plastico sera trocado a cada exame. Para medir a sua capacidade mastigatoria, vocé devera mastigar
normalmente alguns cubos pequenos de um material borrachdide e depois vocé devera cuspir todos os
pedacinhos mastigados em um cone de papel absorvente. Vocé€ também devera bochechar um pouco de agua e
cuspir neste filtro de papel até que ndo reste mais nenhum pedaco em sua boca. Se vocé ndo toma
anticoncepcional, o teste da mastigacdo e da forga de mordida serdo realizados em todas as fases do seu ciclo
menstrual, completando trés ciclos completos ou trés meses. Desta forma, serdo necessarias quatro sessoes
clinicas por més, ou 12 sessdes clinicas para o periodo total de trés meses consecutivos da pesquisa. Se vocé
toma o anticoncepcional, os testes de for¢a de mordida e performance mastigatoria serdo realizados também
quatro vezes ao més, sendo um durante a menstruacdo e os outros nas trés semanas apds o término da
menstruagdo. Assim, para quem toma anticoncepcional, serdo necessarias um total de 12 sessdes consecutivas
de atendimento, sendo 4 a cada més. Para fazer o teste da mastigacdo e o da for¢a de mordida vocé vai
precisar ficar no consultério durante aproximadamente 30 minutos por sessdo. Vocé se comprometera em
participar dos testes, comparecendo no dia e horario marcados pelos responsaveis pela pesquisa e avisando
com antecedéncia no caso da necessidade de se ausentar.

Nao existem métodos alternativos descritos para a obten¢ao das informagdes.

Beneficios e Vantagens ao Voluntario

Vocé tera o beneficio de receber o diagnodstico de sua desordem temporomandibular, o qual sera realizado
através da aplicacdo do RDC e que sera apresentado a vocé de forma verbal. Além disso, vocé recebera o
tratamento para seu problema, onde serdo confeccionadas placas oclusais. Este tratamento, bem como o seu
tratamento odontoldgico geral serdo realizados pelas pesquisadoras responsaveis: Prof.” Dr.* Renata Cunha

Matheus Rodrigues Garcia e Cirurgia-dentista Thais Marques Simek Vega Gongalves.

Grupo Placebo ou Controle

Nao existe grupo placebo neste estudo.

Desconfortos e Riscos Previsiveis

Nao existe risco previsivel durante o exame clinico, preenchimento do questionario, utilizacdo do teste de
ovulagdo e realizagdo dos testes de for¢a de mordida e mastigagdo. Desta forma, sua participagdo neste estudo
ndo oferece risco previsivel a sua saude. Além disso, o tratamento odontolégico que vocé ird receber é

idéntico aquele que vocé estaria recebendo se ndo fizesse parte da pesquisa.

Forma de Acompanhamento e Garantia de Esclarecimento
Vocé serda acompanhada durante toda a pesquisa e qualquer problema observado devera ser relatado. Vocé
tem a garantia de que receberd respostas a qualquer pergunta, ou esclarecimento a qualquer divida

relacionada & pesquisa. As pesquisadoras responsaveis assumem o compromisso de proporcionar toda a
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informag@o necessaria e acompanhardo e assistirdo todas as voluntarias em qualquer momento durante a
pesquisa. Se vocé tiver qualquer divida, vocé devera entrar em contato com a Prof.* Renata, pessoalmente ou

por telefone (21065294), ou com Thais (21065295).

Liberdade de Recusar a Participar

Vocé tem a liberdade de se recusar a participar da pesquisa e também podera se retirar da mesma durante
qualquer tempo. Caso vocé se recuse a participar ou se retire da pesquisa por qualquer motivo, vocé ndo
sofrerd qualquer tipo de prejuizo, bem como isto ndo afetara o seu tratamento odontolégico na Faculdade de

Odontologia de Piracicaba/UNICAMP.

Garantia de Sigilo
As pesquisadoras responsaveis se comprometem a resguardar todas as informagdes da pesquisa, ndo

revelando a identidade da voluntaria que as originou.

Forma de Ressarcimento

Serdo devolvidos quaisquer gastos referentes a locomogao até o local da pesquisa durante o estudo.

Previsao de Indenizacao

Como ndo ha previsdo de riscos, ndo existe previsdo de indenizagdo.

Eu, certifico que tendo lido e entendido todas

as informagdes acima, estou de acordo com a realiza¢do do estudo e aceito participar do mesmo como

voluntaria.
Piracicaba, _ de abril de 2008.
Nome da voluntéria Assinatura da voluntaria
Thais Marques S. Vega Gongalves Assinatura da pesquisadora
Nome da testemunha Assinatura da testemunha

1? via: Instituigdo (Faculdade de Odontologia de Piracicaba- FOP/UNICAMP)

2% via: Voluntaria

ATENCAO: A sua participagdo em qualquer tipo de pesquisa é voluntaria. Em caso de davida quanto aos
seus direitos escreva para o Comité de Etica em Pesquisa da FOP-UNICAMP.

Endereco: Av. Limeira, 901 CEP-FOP, CEP 13.414-903 Piracicaba, SP cep@fop.unicamp.br

Fone/Fax (0XX19) 21065349 www.fop.unicamp.br/cep
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ANEXO 3 - Figuras
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Figura 2 — Resultados obtidos a partir do uso do teste preditor de ovulacdo. Na parte superior da figura

encontra-se um teste de resultado negativo e na parte inferior pode-se observar o resultado positivo.
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Forca Maxima de Mordida

Figura 3 — Equipamento analitico de registro e amplificagdo do sinal emitido pelo sensor para o registro de

forga Spider 8 (Hottinger Baldwin Messtechnik GmbH, Darmstadt, Germany).

Figura 4 — Sensor (FSR N°151, Interlink Electronics Inc., Camarillo, California, USA) para mensuragio da

for¢ca maxima de mordida (vista superior).

Figura 5 - Sensor (FSR N°151, Interlink Electronics Inc., Camarillo, California, USA) para mensuragio da

for¢a maxima de mordida (vista lateral).
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Figura 6 — Sensores (FSR N°151, Interlink Electronics Inc., Camarillo, California, USA) para registro da

for¢ca maxima de mordida em posigao (vista frontal).

Figura 7 — Sensores (FSR N°151, Interlink Electronics Inc., Camarillo, California, USA) para registro da

for¢ca maxima de mordida em posigdo (vista lateral).
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Performance Mastigatoria

Figura 8 — Confec¢do de cubos de Optosil® (Heraus Kulzer, Sdo Paulo, Brasil) com 5,6mm de aresta,

utilizando-se matriz metalica.

Figura 9 - Expectoragdo do material teste artificial, apds sua trituragdo, em filtro de papel.
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Figura 10 - Material teste artificial triturado.

Figura 11 - Sistema de peneiras acopladas ao agitador
(Bertel Industria Metaltirgica Ltda., Sdo Paulo, Brasil).
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Figura 12 — Material triturado retido nas diversas peneiras.

Figura 13 — Pesagem do material triturado retido em cada peneira.
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ANEXO 4 - Tabelas

Tabela 1: Dados individuais de for¢a maxima de mordida (Kgf) das voluntarias com ciclos
menstruais regulares e auséncia de DTM segundo as fases do ciclo menstrual (Média dos 3
meses avaliados).

Fases do Ciclo Menstrual

Voluntaria - -

Menstrual Folicular Ovulatoria Lutea
1 49,64 61,27 66,62 63,91
2 74,86 60,97 84,56 77,06
3 63,50 71,15 81,28 67,08
4 71,52 68,09 70,01 48,88
5 71,60 68,30 55,03 59,82
6 63,18 64,12 59,22 56,30
7 66,29 66,63 70,14 82,50
8 55,39 59,58 63,95 60,49
9 56,54 62,60 47,09 55,92
10 42,88 45,38 48,53 57,17
11 55,73 69,50 60,32 42,89
12 42,96 34,74 30,33 39,14
13 52,43 54,49 56,92 40,80
14 53,67 48,20 54,92 52,15
15 53,37 62,06 63,17 64,21
16 45,84 50,01 46,41 47,17
17 44,63 41,48 41,60 47,13

Tabela 2: Dados individuais de for¢a maxima de mordida (Kgf) das voluntarias com ciclos
menstruais regulares e presenga de DTM segundo as fases do ciclo menstrual (Média dos 3
meses avaliados).

Fases do Ciclo Menstrual

Voluntaria - — -

Menstrual Folicular Ovulatéria Lutea
1 45,56 50,02 50,95 47,42
2 54,75 58,50 47,11 54,39
3 63,61 63,87 58,05 61,36
4 4791 34,90 45,8 48,06
5 58,13 66,09 53,38 62,07
6 55,41 52,71 52,99 48,39
7 51,10 41,23 52,92 67,56
8 56,21 65,37 58,17 54,07
9 38,74 45,72 44,40 36,63
10 38,46 47,68 44,49 40,75
11 56,31 53,78 52,52 51,04
12 57,59 68,26 60,94 52,75
13 53,29 53,73 49,27 50,57
14 54,47 48,24 57,92 51,93
15 47,74 49,26 46,99 49,67
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Tabela 3: Dados individuais de for¢a maxima de mordida (Kgf) das voluntarias usuarias de CO
¢ auséncia de DTM segundo os periodos avaliados (Média dos 3 meses avaliados).

Periodos avaliados

Voluntaria
Sangramento 2% avaliacdo 3" avaliagdo 4% avaliacdo
1 74,82 66,57 61,82 77,17
2 61,31 50,59 49,96 59,18
3 78,38 62,56 55,36 72,39
4 40,35 37,92 53,33 42,08
5 67,40 73,90 72,08 69,94
6 44,50 47,67 53,79 55,05
7 67,99 71,39 79,98 89,16
8 93,96 89,26 85,42 68,21
9 57,73 57,41 68,38 65,96
10 49,07 50,73 62,12 63,70
11 46,41 74,38 82,76 56,17
12 65,40 51,90 68,63 62,36
13 46,47 51,33 63,47 68,09
14 48,29 46,37 44,03 58,08
15 85,90 66,98 71,85 70,77
16 66,54 52,96 70,08 54,37

Tabela 4: Dados individuais de for¢a maxima de mordida (Kgf) das voluntarias usuarias de CO
e presenca de DTM segundo os periodos avaliados (Média dos 3 meses avaliados).

Periodos avaliados

Voluntaria 5 ) .
Sangramento 2% avaliagdo 3% avaliacdo 4% avaliag¢do
1 38,81 46,54 52,78 46,88
2 68,87 65,21 74,52 83,84
3 42,56 41,22 45,16 33,22
4 60,16 49,60 61,95 56,23
5 53,69 61,89 51,02 56,35
6 56,57 64,32 56,26 58,04
7 56,31 57,64 58,29 59,10
8 36,91 38,41 39,85 32,80
9 57,06 53,43 40,10 53,66
10 39,84 39,84 41,81 36,44
11 59,24 55,62 56,91 53,62
12 75,86 60,05 71,43 59,35
13 37,78 43,43 49,17 42,98
14 83,59 74,64 74,03 86,08
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Tabela 5: Dados individuais de performance mastigatéria (Xso) das voluntarias com ciclos
menstruais regulares e auséncia de DTM segundo as fases do ciclo menstrual (Média dos 3
meses avaliados).

Fases do Ciclo Menstrual

Voluntaria

Menstrual Folicular Ovulatoria Lutea
1 5,74 5,50 5,44 5,91
2 4,00 4,05 4,13 4,10
3 2,84 2,82 2,86 2,76
4 5,54 5,29 4,89 5,46
5 4,04 4,32 3,94 4,22
6 4,83 5,02 4,99 5,16
7 4,17 4,69 4,58 4,23
8 4,97 4,94 5,03 5,30
9 4,15 4,20 4,06 3,78
10 5,51 5,27 5,42 5,21
11 3,86 3,59 3,63 3,90
12 5,03 5,70 5,44 5,17
13 5,62 6,36 6,24 5,81
14 5,64 5,72 5,67 5,37
15 3,92 4,26 4,00 3,87
16 4,45 4,93 4,41 4,27
17 4,84 4,93 4,89 4,71

Tabela 6: Dados individuais de performance mastigatéria (Xso) das voluntdrias com ciclos
menstruais regulares e presenga de DTM segundo as fases do ciclo menstrual (Média dos 3
meses avaliados).

Fases do Ciclo Menstrual

Voluntaria Menstrual Folicular Ovulatoria Lutea
1 4,82 4,55 4,41 4,73
2 3,95 3,86 4,05 3,88
3 5,45 5,43 5,74 3,03
4 4,53 4,88 4,27 4,46
5 4,50 4,47 4,52 4,69
6 4,40 4,77 4,54 4,47
7 4,41 5,11 4,76 4,93
8 4,28 3,70 4,01 3,97
9 5,43 5,53 6,32 5,86
10 6.55 6,40 6,18 5,88
11 341 3,46 3,10 3,12
12 4,32 4,27 4,10 4,30
13 4,45 4,62 4,94 4,63
14 4,65 4,22 4,17 4,16
15 4,63 5,16 4,79 4,53
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Tabela 7: Dados individuais de performance mastigatoria (Xso) das voluntarias usuarias de CO
¢ auséncia de DTM segundo os periodos avaliados (Média dos 3 meses avaliados).

Periodos avaliados

Voluntaria - - -
Sangramento 2% avaliacdo 3% avaliacdo 4" avaliacdo
1 3,42 3,12 3,25 2,99
2 5,63 5,00 5,01 4,79
3 4,92 4,68 4,74 4,82
4 4,49 423 4,04 4,36
5 3,28 3,58 3,39 3,58
6 4,39 4,64 425 443
7 4,06 4,09 4,10 3,89
8 4,06 4,14 3,96 3,92
9 4,58 4,66 4,17 4,33
10 4,01 4,02 3,88 3,84
11 3,63 3,64 3,55 3,53
12 4,10 3,90 3,68 3,83
13 4,99 5,20 5,24 5,30
14 4,69 4,58 4,50 4,65
15 4,39 4,14 4,05 3,88
16 3,50 4,03 3,82 3,61

Tabela 8: Dados individuais de performance mastigatdria (Xso) das voluntarias usudrias de CO
e presenca de DTM segundo os periodos avaliados (Média dos 3 meses avaliados).
Periodos avaliados

Voluntaria 5 : ;
Sangramento 2% avaliacdo 3% avaliacdo 4% avaliacdo
1 493 4,44 4,59 5,20
2 4,28 4,50 4,47 4,68
3 5,77 5,53 5,80 5,14
4 4,85 441 4,07 4,70
5 3,75 3,92 3,66 3,60
6 3,87 4,14 411 3,83
7 426 4,53 4,37 4,24
8 4,28 5,06 4,98 4,75
9 5,99 6,00 5,98 5,63
10 5,42 5,32 5,17 5,40
11 481 4,85 4,85 4,75
12 5,65 5,65 5,6 6,02
13 6,23 5,04 5,66 5,76
14 3,67 3,80 3,97 3,93
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ANEXO 5 - Analise Estatistica

PROC MIXED - SAS statistical program (SAS Institute Inc., Cary, NC, USA, Release
9.1, 2003).

For¢a Maxima de Mordida

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
AC 1 58 2.10 0.1522
DTM 1 58 6.96 0.0107
AC*DTM 1 58 0.33 0.5706
tempo 3 174 0.67 0.5716
AC*tempo 3 174 1.36 0.2576
DTM*tempo 3 174 0.73 0.5361
AC*DTM*tempo 3 174 0.31 0.8187
Performance Mastigatoria
Type 3 Tests of Fixed Effects
Num Den
Effect DF DF F Value Pr > F
AC 1 58 0.92 0.3422
DTM 1 58 2.58 0.1139
AC*DTM 1 58 3.61 0.0626
tempo 3 174 1.99 0.1177
AC*tempo 3 174 1.21 0.3089
DTM*tempo 3 174 0.70 0.5503
AC*DTM*tempo 3 174 0.71 0.5477
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